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A STUDY OF THE VITAMIN B (B1) CONTENT OF OREGON BOSC PEARS

The multiple nature of the vitamin B complex is well estab-

lished. Investigations show at least four factors and possibly more.

Although the literature offers much information regarding the B com-

plex of foods,, there is little or no information pertaining to the

presence or quantity of each of the separate B factors in these

foods. Hence it is essential that a re-evaluation of foods be made

in regard to each of these vitamin B constituents.

The nomenclature that will be used in discussing these con-

stituents will be that adopted by Chick and Copping (1), and Reader

(2). The following statements, describing the different factors, are

quoted from Chick and CoppIng (1).

"Vitamin B1 for the more heat-labile, antineuritio, anti-ben-

ben vitamin, discovered by Eijkman (1897).

"Vitamin
2

for the more heat-stable, tp...pl factor, discovered

by Goldberger and others (1926), found necessary for growth and pre-

vention of dermatitis in rats.

"Vitamin B3 for the moat heat-labile factor of the group,

described by Williams and Watenrnan (1927), present in yeast and whole

wheat and necessary for weight maintenance in the pigeon.

"Vitamin B4, for the heat- and alkali-labile factor described

by Reader (1929), present in yeast and necessary for the continued

growth of the rat. This factor has been previously known as 'vitamin

D I?.U3.

Only the antineuritio, more heat-labile vitamin B1 will be



considered in this study.

HISTORICAL

2

In 1897, Eijkman (3) discovered a constituent present in un-

polished rice which had the ability to prevent and cure polyneuritis

in birds when fed on a restricted diet. Later this substance was

thought to be identical with the "water-soluble B" discovered by

MoCollum and Davis (1915) (4). Following the discovery of the B vit-

amin, evidence appeared from time to time which indicated that this

dietary factor was ilL reality a mixture and not a single substance.

Goldberger (1926) (5) and Chick and Rosooe (1927) (6) gave conclu-

sive proof of the composite nature of the water-soluble B. They

found that the antineuritic vitamin and the second identified con-

stituent of B (G or B2) were necessary for normal growth in animals.

Since the recognition of the multiple nature of vitamin 13, much work

has been done to separate the several possible factors.

Williams and Waterman (1927) (7) found that a third factor

present in yeast and whole wheat was more heat-labile than the B1

vitamin and was necessary for weight maintenance in pigeons. Reader

(1929) (8) described another factor in the B vitamin complex that

was heat- and alkali-labile. This new factor was found necessary

f or the continued growth of the rat. At that time this constituent

was discussed as vitamin B. 1.ore recent experimental work has con-

firmed this factor, but Reader (2) now calls this heat- and alkali-

labile vtta.min, the 84 factor, to distinguish it from the vitamin 133



3

required for weight maintenance in pigeons and reported by Williams

and Waterman (7).

Another new factor belonging to the B complex group has

recently been reported by Chick and Copping (1). This new substance

(Factor Y) differs from the previous].y reported factors, in that it

is heat- and alkali-stable. Until recently this factor has been

considered a part of vitamin B2.

It was thought possible at one time that the B1 factor, it-

self was made up of more than one part. Reader (8) believes the

explanation of this to be poor technique and inadequate purifica-

tion of vitamin B1. As a result, investigators were really admin-

istering a mixture of B1 and B4 and not the single factor vitamin

B1.

Young rats are so sensitive to the absence of vitamin B1,

that they rarely survive more than 38-40 days. Death usually takes

place from inanition without symptoms of paralysis. Sandels (9)

reports that animals receiving no source of B1 died before develop-

ing characteristic symptoms of polyneuritis, but that animals

receiving the vitamin in measurable amounts which were insufficient

for protection, developed typical symptoms of polyneuritis. Two of

the earliest symptoms are head retraction and loss of appetite.

Very soon after, there is a loss of muscular control lnthe hind

legs which continues to develop until there is a complete loss of

control, convulsions occur, and paralysis results.

If foodstuffs containing this vitamin are administered as
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soon as the animals manifest a stationary weight, the increase in

body weight which follows can be used as a criterion for measuring

the content of the vitamin B1 in the material fed.

PURPOSE.

The present investigation deals with the determination of

vita.min B1 in Oregon Boec pears. The Bosc is a variety of pear par-

tioularly adapted to growth In Oregon and is produced abundantly In

the southern part of the state. At the present time, the production

of Boac pear is being studied in the Experiment Station and the Do-

partnient of Horticulture. Other investigations are being carried

on with the Bosc pear and extensive work is being done to establish

markets for this fruit. A complete chemical analysis has been made

in the Department of Agricultural Chemistry, and experimental work

undertaken as a Purnell project has been conducted in the Department

of Foods and Nutrition to determine the most satisfactory methods for

cooking and serving Bose pears. To supplement the chemical analysis

of this variety of pear, experimental work to determine the vitamin

content seemed worth while. Hence this study of the vitamin B1 con-

tent of Bose pear Is a contribution to a comprehensive study of the

nutritive value of this fruit.

Healthy and normally growing albino and pied rats, 28 days of

age were placed upon a diet believed to be free from vitamin B, but

adequate in all other respects. Sex was disregarded when placing
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the animals on the different diets, but emphasis was given to the

distribution of litter mates. Each litter was distributed over the

variations of diet so that each animal on each diet had controls on

- the other diets.

All of the animals were obtained from families of known

breeding and nutritional history. Two litters were from the stock

colony maintained on Smith and Bing's (10) modification of Sher-

manS $ Diet Number 13 (ii), two litters from stock maintained on this

seine diet supplemented with five grams fresh lean meat daily, and

six litters from stock animals maintained on the diet supplemented

with five grams fresh meat and 15 raius lettuce daily. Two litters

were from animals that had been given Steenbock' s Stock Ration (12).

The majority of the animals, when 26 days old, fell within

the range of 36-47 grams. For the purpose of eliminating any vita-

min B that the animal might have stored in its body, the animals

were fed on basal diet alone for approximately two weeks preceding

the experimental period. In some cases it was found necessary to

extend this two-weeks' period in order to obtain a stationary

weight, indicating depletion.

The animals were kept in individual, all metal cages with

raised wire screen bottoms to prevent coprophagy. Attempts were

made to maintain a fairly constant laboratory temperature.

The animals were kept in a clean environment at all times,

with daily routine care of the cages, food, and water cups. Once a

week the cages and cups were thoroughly sterilized.



Accurate records were ke of food ixrtake and supplements.

The animals had access to the basal diet at all times. Yeast

supplements were weighed each day and fed in individual dishes apart

from the basal diet. Pear supplements wore weighed for a period of

one week and divided into daily portions. Any pear not consumed was

removed from the cage, weighed and recorded the following day.

During the depletion period, the rats were weighed every

other day, but during the experimental period, weekly weights only

were recorded. Careful records were kept of all weights.

BASAL DIET.

The basal diet chosen for this study was a modification of

the Sherman and Spohn Diet Hmnber 107 (13). The diet used had the

following composition: casein 18%, dextrinized cornstarch 65%,

bui.terf at 8, Osborne and Mendel salt mixture 4%, (14), cod liver

oil 2, and agar 2%. Diets similar, to the above have been used by a

nuer of authorities, Palmer and Kennedy (15), Williams and Water-

man (16), Chick and Roscoe (17), Hogan and Hunter (18), and have

been found to be adequate in every respect eccept for vitamin B.

Purification and Preparation.

There was the necessity of. insuring a vitamin B free basal

diet. For that reason careful consideration was given to the puri-

fication of each constituent.

Casein. The crude casein was subjected to a purification

process found satisfactory by Steenbock,.SelJ., and 1e1son (is), and
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Hogan and Hunter (18). This method of purification consisted of the

following procedure. Crude casein was washed in acidulated water

(5 c.c. glacial acetic per 5000 o.c. water) for five and one-half

days, changing the water twice daily. The casein was worked up

thoroughly to expose new surfaces each time. Distilled water was

used for the last five washings. After a thorough rinsing with dis-

tilled water, the product was dried and ground to a fine powder.

The casein purified in this laboratory by the above method was

tested for its purity and was found to be as free from B (complex)

as was the B1and B2 free casejrt obtained from the Harris Labora-

tories

Dextrinized Starch. Dex-trin is used by a number of author-

ities. Steenbock and Gross (20), Kennedy and Palmer (15), and

Williams and Waterman (16) use dextrin, while Osborne, Wakeinan, and

Ferry (21) and Hogan and Hunter (18) use cornstarch. In this study,

as an additional precaution, the cornstarch was dextrinized to re-

move any vitamin B present. To dex-trinize the starch, 800 c.c. of

acidulated distilled water (1% citric acid) was mixed with two

pounds commercial cornstarch.2 This was autoclaved for one and one-

half hours at 15 pounds pressure. The mixture was then dried and

ground to a fine powder.

Butterfat. The method involved was similar to that of

1. Harris Laboratories. Casein G and B Free Product.
2. Argo cornstarch.
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Kennedy and Palmer (15). The butter fat was melted at 60° C. The

melted fat was then decanted end filtered through absorbent cotton,

to remove any salt end water.

Salt Mixture. The salt mixture used in the basal diet was

that of Osborne and Mendel (14). It was made in the usual manner

from pure laboratory reagents. There is much evidence of the

adequacy of this salt mixture, as it has been used with satisfactory

results in many laboratories over a period of years.

Other Constituents. Other constituents in the diet were cod

liver oil1and agar egar. The agar agar used was in the powdered

form. Both of these were incorporated in the basal diet.

Autoclaved Yeast. Autoclaved yeast has been relied upon by

a number of workers to supply the vitamin B2 or G factor. But the

reports concerning the temperature and length of time for autoelav-

lug are discordant. Smith and Hendricks (1926) (22) found that

heating for six hours at 15 pounds pressure completely destroyed

the B content but did not destroy another factor that was apparently

necessary in the animal's diet for normal growth. Goldberger and

his co-workers (1926) (5) heated the yeast two end one-half hours at

15 pounds pressure and noted no destruction of the G or B2 factor.

Sherman and Axtmayer (1927) (23) heated the whole dried yeast in an

autoclave for the sane length of time and the same pressure as used

by Goldberger (5) and reported a destruction of vitamin B but no

1. Squibba Cod Liver Oil.



loss of the other factor. Hunt (1928) (24) used four hours and 15

pounds pressure in the process of antoclaving. Kennedy and Palmer

(1928) (25) found two and one-half hours and 15 pounds pressure

satisfactory. Williams and Waterman (1927) (7), (1928) (16) used

six hours at 125° C. Hogan and Hunter (18) moistened the material

before atrboclaving for two hours at 120° C. Williams, Waterman and

Gurin (1929) (26) reported that autoolaving fresh baker's yeast for

six hours at 15 pounds pressure gave a product practically free from

B1 but low in B2 content. Chick and Roscoe (1827) (6) (1930) (27)

in their careful investigation, found that whole dried yeast, auto-

claved for five yours at 120° C. was completely free from B1, but

contained only 50% of the vitamin B2 originally present. The method

followed by Chick and Roscoe was the one chosen for the autoclaving

of the po-wdored dried yeast in the present study.

There is the possibility that the B1 and B2 content of yeast

varies with the hydrogen ion content of the yeast before or during

autoclaving. The effect of varying the pH of the yeast before auto-

elaving was studied by Williams, Waterman, and Gurin (26), who found

that the B2 vitamin was subject to some destruotion in the process

of e.utoclaving unless carried out at high acid concentrations. The

brewer's yeast used was found to have a pH of 4.5 before autoc1aviz.

Their tests of the various lots of dried baker's yeast indicated a

pH range of 5.5 to 6.5. Autoclaving the brewer's yeast for six

1. Fleischmann Company powdered dry yeast.
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hours at 15 pounds pressure did not completely destroy the vitamin

B1 present. Bu autoclaving the dried balcerts yeast for the same

length of ti.me showed complete destruction of B1 zd also some

loss of B2. This may be attributed to the relatively higher pU of

the dried bakerts yeast.

Chick and Rosoos (27), in a later study, report that vitamin

B2 is stable to prolonged heating e high. temperatures if the re-

action is acid (pH 5.0 -3.0). A.t natural reaction (pH 5.0) the

yeast suffered no loss of vitamin B2 if heated for two hours at

90-100° C., but a loss of about 50% was noted when the yeast was

heated four to five hours at 1230 C.

The pH of the dried yeast used in this study was determined

by means of a hydrogen eleetrode. A one gram sample of autoolaved

yeast was mixed with 20 c.c. distilled 'water in a small beaker and

tested for pH. The same procedure was used for the dried yeast

before sutoolaving. Three samples of each were tested with uniform

results. As a further check, the hydrogen electrode was replatinized

and two more samples of each yeast were tested. The determinations

were in agreement with the figures first obtained. The dried yeast

was found to have a pH of 6.0 and the autoolaved yeast a pH of 5.0.

This agrees closely with the pH range for dried yeast found by

Williams, Waterman, and Gurin (26).

There is a possibility that the B2 factor of the autoelaved

yeast used in the present experiment is low, assumLng that the

original vitamin B potency of this yeast is similar to that of the
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yeast examined by Williams, Waterman and Gurin (26) and to that of

Chick and Rosooc (27).

Chick and Roscoe (6) found that although there was some loss

or vitamin B2 in autoolaving, normal growth took place when 0.4

gram sutoclaved yeast was given together with 1 o.o. of a yeast

extract of B1. Williams, Waterman, and Gurin (26) fed one gram

autoclavod yeast as a source of B2, but found that the animals

rarely consumed all of it. In this investigation of Bose pears,

0.5 grams autoolaved yeast was the quantity used. The amount was

based on the experimental evidence reported by Chick and Roscoe (6)

that 0.4 gram was sufficient for normal growth.

The basal diet which has been described, with the addition

of 0.5 grain of the autoclaved yeast as a source of B2, was used to

test the vitamin B1 content of Oregon Boso pears.

Du'RTh1ENTAL DIETS.

The pears used in this experimental work were produced,

picked, stored, and ripened under controlled conditions. The fruit

was grown at the college Experiment Station at Medford, carefully

picked at the proper time and stored at a temperature of 32° F.

When needed, they were transferred to the ripening chambers and kept

at a temperature range of 60_680 F. In six days they were removed

and again stored at 32° F. until dried.

The fruit was out into quarters and placed skin down on metal

screens. These were placed in an Oregon Tunnel Reciroulation prune
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drier with a dry air circulation draft of about 600 feet per minute.

The pears were dried for approximately sixty-four hours at a temper-

ature not in excess of 165° F. It was thought desirable to have the

fruit dried quickly and so prevent as much oxidation as possible.

The pears showed only slight darkening -which would indicate that

little oxidation had occurred. Sherman and Gross (28) reported that

the complex B was stable to drying at a temperature of 1000 C. for

a long period of time. After sixty-four hours drying, the moisture

content of the pears was 9.67%. The moisture content of -the fresh

pear as determined from forty-seven samples was 80.17%. The dried

pears were packed in nunther two tin cans and stored in a cool place

until used. The amount of pear given for one week was weighed out

and out into daily portions for feeding. This weighed amount was

kept in air tight containers.

Chick and Roscoe (29) express a uni-t of B1 as "the amount

which will restore normal growth (weekly increase of about 10-14

grams) in young rats whose growth has failed on a basal diet

deficient only in this vitamin.tt Sherman (3) in his laboratory uses

as a measure of the B1 vitadn in foods, a three grant gain per week

in the weight of the rats for a period of eight weeks. This is de-

fined as one unit of the vitammn. Sherman's standard has been used

in the following experimental work in the assay of B1 of Bose pears.

The object of the experiment was to determine the quantity

of pear which would yield one unit of vitamin B1. Previous tests

indicated that 1.5 grams of dried pear, equivalent to 12.44 grams
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fresh pear, would yield a three grain gain per week for a period of

eight weeks or one unit of vitamin B1. This information was used

to determine the levels at which the pear was to be fed.

One group of animals was placed on 1.0 gram level of dried

pear daily (8.29 grams fresh pear), one group on 1.5 grams dried

pear (12.44 grams fresh pear), and one group on 1.75 grams dried

pear (1.51 grams fresh pear). These animals received 0.5 gram

autoclaved yeast as a source of B2 and had access to the basal

diet at all times.

For general information, three groups of animals were placed

on the basal diet and given the three levels of dried pear, 1.0

gram, 1.5 grams, 1.75 grams, respectively, as the sole source of the

whole vitamin B complex. Since no work had been done on the B com-

plex content of the Boso pear, it was thought advisable to make

this study.

Control Diets.

Positive. In order to determine normal growth of the rats on

the basal diet when adequately supplemented by both vitamin B1 and

the animals were given 0.5 gram dried yeast daily. It is of

interest to note that Williams, Waterman, and urin (28) obtained

no greater growth when the yeast supplement was increased front 0.5

grain to 1.0 gram. Chick and Roscoe (17) found that normal growth

(weekly increase of 10 grams or more) was obtained with 0.2 to 0.4

grams daily of dried yeast supplement. In this laboratory, normal
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growth was obtained with 0.5 gram dried yeast.

1egative. To test for -the absence of the vitini B complex,

a group of animals was placed on the basal diet previously de-

scribed in this paper, with no source of B2 or Bi. Another group

of animals was placed on the basal diet supplemented by 1.0 gram

autoclaved yeast as a source of the B2 factor. The quantity was

later reduced to 0.5 gram, as it was shown that that amount was

adequate for normal growth when supplemented by the B1 factor.

DISCUSSION

Before attempting an interpretation of the results obtained

in this experiment, there are certain variables, difficult to con-

trol, which must be recognized. The nutritional history of the

stock animals from which the experimental rats were obtained

differed. A nurther of the rats received dried yeast during the

period of lactation, a number during gestation, end a few were

given no yeast during either period. That the quantity of vitamin

B stored in the bodies of the young rats differed was evident from

the variation in the days required to deplete these animals (30).

The young rats obtained from female 203 showed the highest gains

made on each of the different experimental diets. 1a1e 2024, show-

ing the greatest increase in weight, was on a depletion diet for

twenty days. Eis litter mates required only fifteen days to reach

a stationary weight. This variation in the storage of vitamin B

must be recognized throughout the discussion of the results. The
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initial weight was another factor that could not be controlled.

Due to the limited number of animals available, it was impossible

to select young rats of a uniform initial weight. Coprophagistic

tendencies have long been recognized among animals on diets de-

ficient in any of the essential nutritional elements (3) (30).

Certain animals of an experimental group attained an excellent rate

of growth while the other members of this group declined in weight

or averaged a much less gain per week. Toward the end of the ex-

perimental period., the aninials showing these greater gains were

placed in cages with larger wire mesh bottoms. The animals, how-

ever, had become adept at obtaining their feces, and it is doubt-

ful that the larger mesh bottoms did much to better this situation.

In the analysis of the results obtained in this experiment, all

animals were included regardless of the variables recognized.

VIT1IN B COLC IN DRIED BOSC PEAR.

Purified Basal Diet. That the basal ration was practically

free from any vitamin B (complex) is evident from the results shown

in Table I, Chart I. The average survival period on the basal diet

alone was thirty-four days. By thoroughly dexbrinizing the corn-

starch, there was no doubt that that source of vitamin B was elimi-

nated. To test the casein purified in this laboratory, controls

were placed on a diet containing it and compared with controls

placed on a diet containing casein (B and G free) from the Harris



Laboratories.' The average survival period of animals on the

Harris casein diet 'ws.s twenty-eight days, which compared favorably

with the survival period of thirty-three days for the animals on

the casein purified in this laboratory. The longer survival period

of the latter does not necessarily indici-te more vitamin B present

in the casein, since it has been shown that B storage varies (30),

and the animals placed on the laboratory casein were three days

older than the animals on the Harris easein. The rats, male 2048,

female 1058, and female 2007 averaged thirty-nine survival days,

while the animals placed on basal ration earlier in the experiment-

al period averaged thirty and one half. The increase in survival

period followed the advance in the season at which 'the experiment

was begun. It has been generally recognized that seasonal differ-

ences do exist.

Positive Control. Normal growth was obtained when the basal

diet was supplemented with 0.5 gram dried whole yeast. Table II

indicates an average gain of 13.3 grams for a period of eight weeks.

Chart II shows the normal growth curves for these animals. Chick

and Roscoe (16) state 10 grams or more as normal gain. All of the

animals receiving the supplement of 0.5 gram dried yeast showed nor-

mal growth rate. Autopsy revealed well nourished organs and a

norma]. amount of fat.

1. Harris Laboratories, Tuckahoe, Tew York.
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Bose Pear as a Source of B Complex. Since no study had

been made of the vitamin B content of pears, there was no informa-

tion recorded concerning the loire]. of pear that might yield one

unit of vitamin B. It was necessary, therefore, to assume certain

levels of pear for feeding, and the levels selected wore 1.0 gram,

1.5 grams, and 1.75 grams.

The results obtained when 1.0 gram dried Bose pear was fed

as a supplement, are expressed in Table LII and Chart III. The

animals averaged 1.31 grams gain for the experimental period.

Expressing this gain in units of vitamin B, using the standard of

3.0 grams gain per week for a period of eight weeks as one unit (3),

1.0 gram dried pear furnishes nearly one-half unit of vitamin B

(complex). Although there was a sufficient amount of the growth fac-

tor present to yield a 1.3]. gram gain, there was not enough B1 factor

to prevent the occurrence of symptoms of polyneuritis. Male 2024

in this group has been mentioned before as having made much greater

gains than other animals on the same diet. This animal was the only

one that did not manifest distinct symptoms of a lack of B1. There

seemed to be a temporary recovery for a short time after pear was

administered1 but all animals (except male 2024) showed weakness,

head retraction, rolling and convulsions. Autopsy showed a marked

curvature of the spine, very little food in inte8tines and stomach

and usually the presence of quantities of gas. Three animals died

before the experimental period was terminated Male 1064 died at

the end of five and one-half weeks, male 1051 died at the end of
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five weeks, and male 2011 diedat the end of eigit weeks. There

was no difficulty experienced in getting the animals to consume

the supplement of pear.

Chart IV and Table IV show an increase in grams of gain when

the pear supplement was increased ±0 1.50 grams. The average gain

on this level of pear was 4.21 grains as compared to l.3lgrans gain

on the 1.0 gram level. In lowering the level of pear it is

possible that more than one factor was reduced which might influence

the rate of growth. Hence, feeding at a 1.50 grams level should

give a more accurate figure upon which to base the vitamin B unit.

None of these animals on the 1.50 grams level of pear manifested

any characteristic Symptoms of polyneuritis. The rats were small

and did not have the smooth sleek appearance of normal animals.

Awtopsy showed small bnt normal organs and a slight curvature of

the spine.

On 1.75 grams pear as a supplement, the animals showed am.

increase in gain over the animals on the 1.50 grams level of pear.

These rats were much below normal in size btth in other respects

compared favorably with positive coirtrols. Autopsy revealed normal

organs and only very slight curvature of the spine. The gain in

grams per week for animals on the 1.75 grams level of pear was 4.8

grams as compared with the gain of 4.21 grams of animals on the

1.5 grams level of pear. There was a slight decrease in food intake

for animals on the 1.75 grams level. The decreased basal intake
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gave evidence that the 1.75 grams pear replaced part; of the basal

diet. There was some difficulty experienced at first in forcing

these animals to consume the daily portion of supplement. Bowever,

once they were forced to eat the pear, by the removal of the basal

diet until pear was consumed, the B1 factor present stimulated

appetite and this difficulty was eliminated in a few days.

A progressively better growth resulted when levels of 1.0

gram, 1.50 grams, and 1.75 grams pear were fed as supplements. The

animals receiving the 1.0 gram level developed characteristic

symplzoms of a lack of vitamin B1, while the other groups given 1.50

grams and 1.75 grams pear showed no lack of B1, but failed to mani-

fest a normal growth curve. This fact indicated that there was a

deficiency of the growth promoting factors in those levels of pear.

(Chart X, Table x.)

VITAMIN B1 IN DRIED BOSC P?AR.

Negative Control. The basal ration had been found to be

practically free from vitamin B. This basal diet was given with

a supplement of 0.5 gram autoolaved yeast as a source of G or B2 to

a group of animals to test for the absence of the i factor. Table

VI, Chart VI indicate the results obtained from animals on this

diet The average survival period was thirty-four days. This is

the same average surv-i.val period recorded for the animals on the

basal ration alone, which would indicate that the supplement of

0.5 gram autoolaved yeast was B1 free. These animals usually died,



as did the animals on the basal diet alone, from inanition and be-

fore characteristic symptoms of polyneuritis developed. Autopsy

showed little or no food in intestines or stomach, severe constipa-

tion, and very marked curvature of spine.

in order to determiiae the vitamin B1 in Boso pear, it was

necessary to supply a source of vitamin B2, Autoclaved yeast sub-

jected to the procedure described (27), and fed at a level of 0.5

gram daily, supplied the B2 factor. To the basal diet plus auto-

claved yeast, were added levels of 1.0 gram, 1.5 grams, and 1.75

grams dried Bose pear as a source of the B1 vitamin.

Table VII shows an average gain of 3.0 grams per week for

eight weeks for animals fed 1.0 gram dried pear and 0.5 gram auto-

claved yeast as a daily supplement. There were wide differences

in the individual gains made by -this group. It will be noted

(Chart VII, Table vii) that female 2023, the litter riate of male

2024, made a much greater gain than did the other animals. Male

1043 and female 1042 wore litter mates and showed a small average

loss per week. The effect of the differences in nutritional history

of the animals and the ability to store the B vitamin is particular-

ly striking in this group. All animals, except female 2023 and male

2029, developed symptoms of' polrneuritis. Even animals showing an

average gain of 3.0-4.0 grams developed rolling, weakness, and head

retraction. Severe convulsions occurred in four animals but all re-

covered. Female 1042 -was saved by forced feeding. She was unable

to hold the food in her mouth, but after having been fed for three
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days in this manner she gained 2.0 grains and was able to feed her-

self. Male 1043 died at the end of nine weeks. The results ob-

tained in this experiment are evidence that 1.0 gram pear does not

furnish protection against poly-rzeiiritis. The problem of coprophagy

became increasingly difficult with certain animals in this groups

because the animals, zimptonis of polyneuritis once having occurred,

developed coprophagistic tendencies. This may explain much of the

gain and recovery after severe rolling and convulsions had occurred

(9). Another explanation may be that the B1 furnished by the pear

was sufficient for a short period and resulted in a temporary

recovery. Autopsy showed curvature of spine, though in a much less

marked degree than found in the negative controls. The animals

were small and all organs correspondingly small. The intestines

and stomach were not healthy in appearance and there was evidence

of constipation and the presence of gas.

The animals receiving the 1.50 grams pear and 0.5 gram. au&o-

claved yeast as supplements (Table VIII, Chart VIII) show a gain

5 .5 grains as compared with 3.0 grams gain of animals receiving the

1.0 gram supplement. The animals on the 1.75 grams pear, though

not showing a normal gain (10 grams or more) were normal and sleek

in appearance. Auftopsy showed no curvature of spine and organs

healthy in appearance. This level of pear was sufficient to entire-

ly protect the rat from polyneuritis.

Table IX, Chart IX indicate a normal rate of growth of

animals receiving the 1.75 grams pear and 0.5 gram autoolaved yeast.
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This group showed en average gain of 8.3 grains gain as compared

with the 5.5 grams gain of animals on the 1.50 grams level of

pear. The animals oompared favorably with the positive controls.

Autopsy showed well nourished and healthy organs.

The food intake of animals on the three levels of pear, 1.0

gram, 1.50 grams and 1.75 grams, respectively, decreased per gram

of rat as the supplement of pear increased. There waS a progros-

sively better growth when levels of 1.0 gram, 1.50 grams, and 1.75

grams dried Boso pear were fed as a source of the vitamin B1. Pear

fed at the 1.0 gram level was not sufficieut to protect the animal

from polyneuriti.a, but the 1.5 grains furnished enough B1 for com-

plete protection, and 1.75 grams was insufficient to furnish normal

growth but furnished complete protection from polyneuritis. (Chart

X, Table x.)

Photographs were made of litter mates at the age of nine

weeks showing the effect on growth of different amounts of B1 in

the diet:-- male 1043, B1 furnished by 1.0 gram of pear, (weight

43 grams); female 1041, B1 furnished by 1.5 grams pear, (weight

83 grams); male 1038, positive control, (weight 2.5 grams).

Although the experimental period was not complete for all

animals, the weekly gains were averaged and en attemp was made to

determine the quantity of pear that would yield one unit of the

vitamin B1. The unit used as a standard of measurement for this

study consists of a three gram gain per week for a period of eight

weeks. A recent suggestion has been made of shortening the



Positive Control

Supplements, 1.5 gram dried Bosc pear and 0.5 gram
autoclaved yeast

autoolaved yeast
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experimental period to four weeks. In view of our present limited

knowledge of the factors of vitamin B, any unit must of necessity

be arbitrarily chosen (3). This unit is based only on growth and

is not entirely satisfactory for B1 determinations since it does

not measure polyneuritic symptoms. If one chooses to express the

vftamin B1 content of the Boso pear by this arbi-trary measure, it

aDpears -that 0.73 gram. of the dried fruit (6.0 grams fresh pear)

will yield one unit of the vitamin B1. Using the same standard

for a mit of vitamin B complex it may be shown that 1.21 grams

dried pear (1.0.03 grams fresh pear) will yield one unit of vitamin

B complex.

CONCLUSIONS.

Further proof of other factors which may be associated with

vitamin B1 has been reported in -the literature since this s-tudy

was undertaken. Therefore, the following results reported must

be judged with this fact in mind.

1. Certain variables were present in the experiment.

Nutritional history of animals, initial weight, and

ability to store vitamin B varied.

2. Coprophagistic tendencies were noted among some of

the animals on diets supplying little or no vitamin B.

3. The basal diet was found to be practically free from

vitamin B.

4. Animals receiving a supplement of 0.5 gram whole dried
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yeast manifested a normal growth rate and were used as

positive controls.

5. When dried Bose pear was fed as a source of the B com-

plex it was found that 10 gram daily was not sufficient

to prevent polyneuritis. Animals receiving the higher

levels were below normal in size but showed no symptoms

of olyneuritis.

6. A group of animals placed on basal diet supplemented

with 0.5 gram autoclaved yeast averaged a survival

period of thirty-four days, indicating that the auto-

claved yeast was free front vitamin B].

7. The lowest level of Bose pear (1.0 gram) fed as a

source of B1, was insufficient to protect the animals

from polyneuritis, although this level furnished a.

slight amount of growth. Animals on the 1.5 grams

level were normal in appearance, but did not manifest

a normal rate of growth. Rats receiving the highest

level were normal in size and appearance, showing no

syxatoms of a lack of vitamin B1.

8. Experiments in which dried pear was fed as a source of

the B complex indicated that 1.21 grams dried pear

(!o.o grams fresh pear) supplied one unit of complex

B vitamin.

9. Results from experiments in which dried pear was ad-

ministered as the source of the B1, indicated that
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0.73 grams dried pear (6.0 grams fresh pear) would

yield one tnit of B1 vi±amin.

STJM.RY

.& study has been made of the vitamin B1 axid the vItamin B

complex in Oregon Boso pear.

Under the conditions described in this report1 it appears

that 1.Zl grams dried pear (10.03 grams fresh pear) will yield

one unit of the vitamin B coxapex when determined, by the Sherman

standard.

When measured by this same standard, results indicate that

0.73 gram dried pear (6.0 grams fresh pear) will yield one unit

of vitamin B1.

Because of the possible variables and the other factors

associated mith vitamin B1, further study is necessary before a

more accurate evaluation of the vitamin
i content of this food

can be made.
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Table I

The Effect of a Vitamin B Free Basal Diet,

(No Source of B1 or B2)

Weight at : Average : Average intake Average gain
Initial : end of ex- : gain or : Survival basal diet : per grain

Animal weight : perinten-bal : loss per : days : per grain rat : basal die-b
: period : week : per week : per week

2048 47 38 - .66 42 .37 -.12

1058 39 36 -1.50 33 .47 -.06

ø2007 40 35 -1.50 44 .72 -.05

1017 55 43 -2.2 38 .61 -.35

1027 52 51 - .2 32 .73 -.07

1038 47 33 -4.0 24 .67 -.31

1018 54 36 -4.0 28 .59 -.07

Average 48 -2.0 .34 .59 -.15

I-..





Table II

The Effect of a Vitamin B Free Basal Diet, Supplemented by 0.5 rarn Dried

Whole Yeast as a Source of B1 and B2

: Weight at Weight at Average Average basal Average gain
Depletion ; Initial : end of do- : end of ex- : gain or intake per per gram

Animal period : weight pletion : perimental : loss per gram rat per : basal diet
period period week week per week

.2 1055 15 45 49 152 12.0 .46 .31

.2 2009 14 40 38 130 11.5 .52 .23

.2 1012 36 114 9.7 .67 .17

.2 1009 38 162 15.5 .62 .24

36 157 15.1 .61 .25

.2 1006 34 153 15.5 .61 .24

,kverage 14.5 38 43.5 13.3 .58 .24





Table III

The Effect of a Viteaiin B Free Basal Diet, Supplemented by 1.0 Gram

Dried Boso Pear as a Source of the Vitamin B (Complec)

Weight at Weight at : Average Average basal : Average gain
: Depletion : Initial : end of do- : end of ox- : gain or : intake per : per gram

Animal z period : weight : plotion ; perimental : loss per : gram rat per basal diet
period period : week : week : per week

61064 14 42 46 39 -1.29 .40 - .40

l05l 16 36 43 50 +1.58 .38 .17

&2024 15 29 36 90 6.70 .37 .23

d'1060 13 38 43 52 +1.1 .4]. .06

d' 201]. II 46 47 50 + .42 .44 .00

d'2025 14 50 53 59 .75 .39. .02

d' 2003 14 51 50 58 + .37 .30 .03

dl098 15 39 38 45 .87 .39 .05

Average 14 41.3 44.5 1.31 .39 .02





Table IV

The Effoot of a Vitamin B Free Basal Diet, Supplemented by 1.5 Gram Dried

Boso Pear as a Source of Vitamin B (Complex)

Weight at Weight at : Average ; Average basal : Average gain
Depletion : Initial : end of de- : end of ex- : gain or : intake per per gram

Animal period : weight ple-tion perimental : loss per : gram rat per : basal diet
period : period :w-eek week per week

2 1057 13 32 38 85 5.9 .47 .15

ol050 16 36 46 105 7.1 42 .24

i11061 12 37 38 72 5.8 .47 .13

d2015 13 48 55 87 4.3 .37 .16

2000 15 41 39 65 3.2 .39 .14

d' 2022 15 32 34 81 8.0 .46 .24

2 2006 14 45 43 50 + .09 .40 .07

2026 14 58 63 74 +1.3 .32 .04

Average 14 41 44.5 4.21 .41 .14
c..1





Table V

The Effect of a Vitamin B Free Basal Diet, Supplemented by 1.75 Gram Dried

Bose Pear as a Source of Vitamin B (Complex)

: Weight at : Weight at Average Average basal : Average gain
Depletion Initial : end of de- : end of ex- : gain or intake per per gram

Animal : period : weight : pletion : perimental : loss per gram rat per basal diet
period : period : week week per week

1' 2018 15 57 65 108 5.0 .25 .27

2012 13 43 48 72 3.0 .41 .12

è2001 15 43 49 91 6.0 .36 .21

1' 2004 14 35 39 63 3.4 .42 .15

1' 2049 14 38 36 63 6.7 .47 .24

ATerage 14.2 43.2 47.4 4.8 .38 .20





Table VI

The f feet of a Vitamin B1 Free Diet, Supplemented by 0.5 Gram .kutoclaved

Yeast as a Source of G or B2

Average : Age intake : Average gain
Depletion : Initia]. Weight at : Weight at : gain or : basal diet per : per gram

Animal : period : weight : end of de- end of loss per gram rat per : basal diet
pletioi : period week week : per week

d' 1062 14 36 40 40 0 .01 0

2008 14 40 43 32 -2.8 .49 -.18

1056 15 37 44 34 -4.5 .48 -.13

d' 1001 41 37 -1.3 .53 -0.10

? 1010 37 37 -0 .65 -0.0

d10l4 35 30 -1.2 .48 -0.23

1015 34 29 -0.3 .65 -0.08

dtlo3l 43 36 -1.7 .75 -0.08

.? 1032 36 36 -0.5 .78 -0.08

1033 38 29 -1.8 .74 -0.08

Jerage 38 42 -1.6 .58 - .05







Table VII

The Effeot of a Vitamin B Free Basal Diet, Supplemented by 0.5 Gram Autoolaved Yeast as a

Source of a or B. and 1.0 Gram Dried Bose Pear as a Source of

VIeight at Weight at : Average Average basal Average gain

: Depletion : Initial : end. of de- end of ex- gain or : intake per : per gram

Ani'nal : period : weight pletion : perimental loss per : gram rat per basal diet

i period : period : week : week per week

a1043 11 41 51 50 -.13 .56 -.01

1042 11 42 44 3 -p75 .57 -.03

1052 16 34 42 79 4.62 .39 .18

1063 12 35 33 62 3.62 .47 .16

d' 1059 13 40 46 75 3.12 .40 .18

2023 20 30 46 91 5.6 34 .14

c 2029 20 33 45 98 6.6 .44 .24

O 2020 15 32 43 63 2.5 .39 .10

d 2027 14 49 56 69 1.6 .33 .07

d 2030 13 37 42 64 4.1 .41 .08

Average 14.5 373 44 3.0 .43 .12
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Table VIII

The Effect of a Vitamin B Free Basal Di&, Suppleiented by 0.5 Gram Auioclaved

Yeast as a Source of G1 or B2, and 1.5 Gram Dried

Bosc Pear as a Source of B1

: Weight at : Weight at Average Average basal Average gain
Depletion : Initial : end of de- : end of ex- : gain or intake per per gram

Animal : period : weight : pletion : periiriental loss per gram rat per : basal diet
: period period : week : week per week

2 1039 11 43 49 78 3.62 .46 .10

? 1041 13 42 58 70 1.5 .47 .47

? 2016 16 46 51 80 3.2 .39 .11

l035 20 46 57 113 7.0 .44 .15

2010 13 41 43 110 8.3 .45 .24

d' 1037 21 46 44 99 6.88 .49 .15

1065 14 39 44 97 6.62 .40 .23

1054 14 36 38 55 5.88 .30 .25

1099 15 41 40 95 5.6 .53 .14



Table VIII (Continued)

Weight at : Weight at Average : Average basal : Average gain
Depletion : Initial ; end of de- : end of ox- gain or : intake per : per grar

Aninal : period : weight : pletion : pertinental loss per gren rat per basal diet
: period : period : week : week : per week

2028 15 46 53 95 7.0 .37 .16

0k2021 15 38 39 95 7.0 .37 .22

'2005 14 40 44 81 4.6 .32 .20

Average 15.2 42 46.6 5.57 .42 .21





Table IX

The Effect of a Vitamin B Free Basal Diet, Supplemented by 0.5 Grain Autoclaved

Yeast as a Source of G or B2 and 1.75 Gram Dried

Boso Pear as a Source of B1

Weight at : Weight at Average : Average basal Average gain
Depletion : Initial : end of do- : end of ex- gain or : intake per : per gram

Animal : period : weight : pletion perimental : loss per : gram rat per : basal diet
period : period : week : week : per week

2 2014 13 41 40 lii 8.8 .39 .23

2 2002 15 39 38 101 8.3 .45 .23

l097 15 40 42 110 8.5 .39 .27

2013 13 48 55 106 6.3 .34 .23

d 2017 16 53 49 131 10.0 .42 .26

Avorage 14.4 44.2 44.8 8.3 .40 .24

I.





Table X

Summary of the Data Obtained Front the Experiment Described in This Paper

Average Average Average intake : Average gain : Per
weight at : gain or : basal diet per : per grain : cent

Experimental Groups : end of : loss per gram rat per : basal diet : poly-
depletion : week week per week : neuritie

Basal diet alone -2.0 .59 -.15

Basal diet, 0.5 gram dried whole yeast 43.5 13.3 .58 .24

Basal diet, 1.0 gram dried Bose pear 44.5 1.31 .39 .02 87%

Basal diet, 1.5 grains dried Bose pear 44.5 4.21 .41 .14

Basal diet, 1.75 grams dried Bose pear 47.4 4.8 .36 .20

Basal diet, 0.5 gram autoolaved yeast 42.5 -1.6 .58 -.05

Basal diet, 0.5 gram autoolaved yeast, 44.8 3.0 .43 .12 80%
1.0 gram dried Bose pear

Basal diet, 0.5 gram autoclaved yeast,
1.5 grams dried Bose pear 46.6 5.6 .42 .21

Basal diet, 0.5 gram autoclaved yeast,
1.75 grams dried Bose pear 44.8 8.3 .40 .24






