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This study was undertaken to determine the effect of 

protein and wheat germ oil supplements upon selected measures 

of junior high school boys. The measures selected were for 

weight, arm strength, speed and endurance, and urinalyses for 

urea nitrogen. Thirty-six ninth grade athletes at Memorial 

Junior High School in Alice, Texas, were used as subjects. 

The subjects were placed in three groups of twelve each with 

one group receiving the supplements and the other two groups 

serving as control groups. 

The investigation was conducted over a fifteen tfeek 

period with a pre—test and post-test of the physical measures 

and the urinalyses taken once each week. Supplements of pro-

tein and wheat germ oil were given every morning of school for 

twelve weeks. Hie first two weeks were devoted to testing and 

urinalysis,and the last week was devoted to re-testing. 

Tests were selected and used to collect data on the 

physical measures. The weight scores were taken from the 

1 .efttion Index _I. For measuring arm strength the 

Pull-up Test was used. Speed was measured by a sixty-

yard dash, and endurance was measured bj' a one-minute squat 

thrust test. 



These data were compiled and organized for statistical 

analysis. The Fisher t was selected as the statistical 

technique to determine the significance of the difference 

between pre-tost and post-test means. The .05 level of con-

fidence was selected to determine significance for each anal-

ysis. The urinalyses were compiled on charts and then recorded 

on vertical bar graphs. 

The findings in the study would seem to warrant the 

following conclusions concerning the use of protein and wheat 

germ oil supplements. So far as this study was concerned, the 

supploinents did not have a significant effect on the physical 

measures of junior high school boys. The urinalyses for urea 

nitrogen estimation seemed to indicate that the subjects 

taking the supplements were utilizing the excess protein. 
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CHAPTER I 

INTRODUCTION 

It has been a practice of some coaches to use dietary 

supplements for their athletes. Cureton indicates this in a 

study when he states the following: 

A survey of the coaches made at just after the 
Rome Olympic Games showed that a majority of the 
most successful American coaches recommend vitamin 
supplements, wheat germ oil, wheat germ, and 
brewer's yeast, and about a fifth of the foreign 
coaches, especially those from Russia, Australia, 
and Germany, said that they recommend such 
supplements (2, p. hh2). 

Claims have been made that these supplements ar© 

beneficial in bringing about functional increases in athletes, 

In another study Cureton raises the question, "Are daily 

allowances as recommended for an average adult sufficient 

for an athlete in long periods of training and in severe 

competition?" (1, p. 77). He goes on to indicate that he 

does not believe these allowances are, but it is "a matter of 

quality and not just quantity." 

The claims made by manufacturers of such supplements 

were investigated in a study by Rasch (3), who doubts that " 

the claims hold any scientific basis. Some of the claims 

are as follows! (a) an increase in an athlete's bulk x^eight 

will result in use of supplements; (b) an athlete's strength 

will be improved through the use of supplements; (c) an 
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athlete's speed will be increased by using supplements} and 

(d) the endurance of an athlete will be aided through the 

use of supplements. 

The number of coaches using these supplements is con-

tinuing to increase, and companies dealing with supplements 

in increasing: sales and consequently increasing advertising. 

These advertisements appear in the coaching journals, and 

athletes, coaches, and schools are being asked to buy supple-

ments. Many coaches who have not previously made use of 

supplements are obtaining them for their athletesj however, 

many who start using supplements are not aware of any valid 

reason for their use. The primary source of information con-

cerning supplements seems to be the sales information produced 

by companies offering the supplements. 

In two specific school systems, the athletes were being 

given supplements, and coaches at these schools were not sure 

that the supplements had any actual benefit. One school made 

use of a program of dietary supplements using protein and 

wheat germ oil capsules. Xt would, seem desirable to conduct 

a study in order to provide additional scientific data about 

possible values of the use of supplements. 

Statement of the Problem 

The problem of this study was to investigate the effects 

of the dietary supplements protein and, v;beat germ oil upon " 

selected physical measures of junior high school athletes. 



Purposes of the Study 

The purposes of" this study vere as followsj 

1. To determine the effect of pro coin and wheat germ 

oil supplements upon the weight of junior high school athletes. 

2. To determine the effect of protein and wheat germ 

oil supplements upon the arm strength of junior high school 

athletes. 

3. To determine the effect of protein and wheat germ 

oil supplements upon the speed of junior high school athletes. 

if. To determine the effect of protein and wheat germ 

oil supplements upon the endurance of junior high school 

a till etes. 

5. To determine if protein and wheat germ oil supplements 

were being utilized by the bodies of junior high school ath-

letes. 

Limitations of the Study 

The study was limited in three primary ways. The diet 

of each subject was not regulated away from school, the 

amount of work that each subject performed was not regulated, 

and finally, the azostix urinalysis kit was an estimation of 

urea nitrogen rather than a specific measurement. 

Definition of Terms 

Piefcary • Su?plomentS.—good substances given to an athlete 

which are meant to increase his intake of that substance. 
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Protein Suppl einen t. - - A food substance extracted from 

the soybean plant to supplement protein intake. For the 

purpose of this study ten grain tablets were used, 

l/he a t Germ Oil S uppl em en t. - - A. yellow unsaturated fat 

oil obtained from wheat germ with high concentrations of 

vitamin E. For the purpose of this study capsules containing 

three minims of x^heat germ oil were used. 

Freshmen Squad."-Athletes from the football, basketball, 

and track teams at the junior high school level made up of 

participants from the ninth grade. 
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CHAPTER II 

REVIEW OF LITERATURE 

The literature reveals diverse opinions about the actual 

benefits obtained from using dietary supplements for athletes. 

Using male guinea pigs, Erschoff (14) found that sixty per 

cent of a group fed wheat germ oil survived a one hour swim. 

Three groups of pigs weighing 2.50 to 300 grams were used. 

All three groups were fed rations containing all the essential 

nutrients. The source of fat was altered. Along with the 

wheat germ oil group there was a corn oil group and a natural 

food group. After a period of twenty-eight days the swim was 

conducted in barrels with xrater level and temperature closely 

l egulated. iiach hind leg of the animal was weighted with 2*5 

per cent o.t its total weight. After ten minutes all the nat-

ural food group drowned, and only twenty~five per cent of the 

corn oil group survived after the one hour swim. 

Cureton (2, 3, h, 5, 6, 7, 8, 9, 10, 11, 12) performed 

extensive studies investigating the effects of supplements on 

fitness. Middle-aged men (7) were used as subjects in a study 

,:o inv«stigate the offect of wheat germ oil on physical con-

ditioning. There were two groups consisting of eight subjects 

in each. One group was given wheat germ oil while the other 

{jroup was given a placebo of equal caloric count containing 

devi tami zed" lard. Each group was given exercise at a 



constant rate. Tests for reaofcioti~time, vertical jump, ail 

out treadmill run, and cardiovascular fitness were conducted 

on a pre-test, post-test basis. In all tests the wheat germ 

oil group showed significant gains. 

Cureton (3) investigated literature from Russia dealing 

with research in that country's use 01" supplements. The 

Russians had used supplements for years and displayed evidence 

that this practice helped them to dominate certain events, 

especially those of endurance. 

In a historical study Cureton (8) investigated diet and 

training methods of the world record holders. A high percent-

age of the record holders was found to have regimented diet, 

supplementation, and strong endurance training. Recommenda-

tions were made that Americans review diet practices, training 

procedures and use supplements. 

Cureton (10) concluded that a serious deficiency occurred 

in ths average athlete and made the recommendation that dietary 

supplements were essential. He reported one study which indi-

cated teat athletes' fat oil levels were insufficient for severe 

training. Tests were conducted on reaction time and fitness 

of the subjects, and functional inefficiency was indicated. 

Slow mental and nervous reaction was found to exist in the 

subjects tested. Ihc subjects were then placed in four groups 

of fifty-three each. One group was given pure octacosanol 

extracted from wheat gerta oil. Another group was given a 

placebo while the other groups took wheat germ oil crystals 
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and wheat germ respectively. Significant gains were reported 

for the groups using the supplements. The octacosanol group 

made gains that were significantly greater than gains of each 

of the other groups. 

Cureton (6) investigated the effects of rigorous training 

and wheat germ oil supplementation. The subjects were Navy 

Underwater Demolition trainees. Thirty subjects were placed 

in three groups of ten. Tests were given in the mile run, 

k-66 yard, swim, push-ups, squat jumps, vertical jump, sitting 

tucks, strength, and cardiovascular fitness. Wheat germ oil 

and wheat germ crystals were given to two of the groups while 

a placebo of cotton seed oil crystals was given to the third 

group. ' The experimental period was six weeks in duration. 

Mo significant gains were reported. Cureton revealed that 

six weeks was below the minimum period for such an investigation 

and concluded that trends in the jb-scores revealed an advantage-

in favor of the tiro supplement groups. 

Flobin (l6) conducted experiments with animals and protein 

consumption. He classified proteins as "high-efficiency" and 

"lew-efficiency." If an animal had a high yield nitrogen retention 

from protein, it was classified "high-efficiency" (16, p. 1316). 

Two groups of animals were used in the experiment. One group 

was given a "high-efficiency" protein diet. Maturation x<ras 

much slower in the "low-efficiency" group. A comparison of 

these results to humans living on "low-efficiency" diets showed 



similar results. Breads were fortified with wheat protein, 

yeast, soy, and amino acids. The "low-efficiency" animals 

showed a 150 per cent increase in protein efficiency after 

a diet of fortified bread. He concluded that a child's growth, 

vigor, and general well-being could be improved by supplements. 

Darling (13) conducted an. experiment with twenty-four 

subjects using a controlled diet in camp. The subjects were 

placed in three groups, and tests for fitness were conducted 

before and after the experiment. Urine was checked every 

twenty-four hours. The diets consisted of a low protein 

group, high protein group, and a normal diet group. Blood 

protein levels were checked periodically. Weight losses 

were reported in the low protein group, and weight gains were 

reported in the high protein group. Physical fitness increased 

in the high protein group but did not deteriorate in the low 

protein group. 

Hupe (20) studied the effects of training and supplements 

on fifty-six boys in summer day camp. Four groups underwent 

four different types of training, which xvere circuit training, 

muscular endurance, interval training, and steeplechase. Four 

other groups were given wheat germ oil, wheat germ, wheat germ 

crystals, and placeboes respectively and were not subjected to 

any excess training. The steeplechase group showed significant 

gains at the .01 level while no other training group showed 

significant gains in cardiovascular fitness. Groups 
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taking wheat germ and wheat germ crystals made significant 

gains at the .01 level, and the wheat germ oil group made sig-

nificant gains at the .05 level in the cardiovascular tost. 

The placebo, group made no significant gains in the cardiovas-

cular fitness test. He concluded that supplements were useful 

in training. 

Marx (25) experimented with varsity collegiate swimmers 

who were placed in two groups of seven each. One group was 

given wheat germ oil while the other group was given a placebo. 

A 1^.5 per cent increase in basal metabolism rate was revealed 

in the wheat germ oil group while the placebo group showed a 

reduction in basal metabolism rate. In a 100-yard drop-off 

swim test the wheat germ oil group made a 5.18 per cent 

increase, and the placebo group displayed a loss of 1,67 per 

cent. He concluded that supplements were beneficial. 

Rodahi (30) used a treadmill to investigate the perfor-

mance of adult male subjects with various levels of protein 

intake at different temperatures. Two groups of nine men 

were studied using four diets at room temperature and the 

same four diets in severe cold. Studies were conducted for 

nine days. Subjects were kept in chambers where exercise, 

diet, and temperature were closely controlled. At room tem-

perature no difference xvas noted in treadmill work of sub-

jects in any diet. In severe cold the low protein group was 

unable to continue after five days. Subjects with diets high 

in protein were not adversely affected by cold. 
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Studies discussed to this point have revealed evidence 

supporting the use of supplements. Hie studies to be discussed 

in the remaining part of the chapter report conclusions 

that question the value of dietary supplements. 

Ha lac (17}» after conducting rat studies, concluded 

that high protein diets did not lead to better performances 

in survival tests. He used two groups of rats, one of which 

was given a high protein diet, and the other a normal diet for 

a total of seventy days. At this time, the normal diet group 

weighed more than the high protein group. When some rats 

were sacrificed the organs of the high protein group weighed 

more than those of the normal group. Tests for stress were 

conducted. In a cold water swim for endurance the normal 

group displayed, more endurance. In a food starvation test 

the high protein group survived fewer days and weighed more 

at death. In X-ray stress and Metrazol injection, no noticeable 

difference was observed. He concluded that no basis could be 

made for high protein diets as a means for a more durable 

lifo. 

IIegsted (18), using children from various economic and 

social levels as subjects, investigated various forms of sup-

plements. Measures taken included height, weight, and analysis 

of blood samples. Feedings were conducted three times a day 

Tiritn. a control group given a multipurpose supplement. The 

findings poxnted out that unless the diet was low in protein> 

supplements were of questionable value. 
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Kline {2'4-} investigated daily average consumption of 

protein in American adults. He reported findings that most 

Americans were consumming more protein than they needed for 

nitrogen balance. His conclusion was that supplements were 

of little significance. 

Nelson (27) used two homogeneous groups made up of ath-

letes and physical education students. One group received 

supplements of protein, and the other received placeboes. 

Tests for reaction time, vertical jump, and endurance test on 

the bicycle ergometer were administered before the experiment, 

and at the second week, fourth week, eighth week, and twelfth 

week. No differences between groups were great enough to be 

statistically significant. He concluded that work, and not 

supplements was the factor causing increases in performance. 

Karpovich (21) experimented with five groups of men. 

College men and prison inmates i\rere the subjects. Two of the 

groups were on controlled diets and three of the. groups were 

on uncontrolled diets. Three periods were used in the study. 

The first period was four weeks, with twelve inmates who were 

given one hour of conditioning a day. The second period was 

five weeks of work on the bicycle ergometer with gradual in-

creases in work rate. The last period was twelve weeks with 

continuous work on the ergometer until exhaustion slowed the 

subjects. Sixteen college students performed on the same 

schedules. At first six inmates were given gelatin, and six 

a cereal resembling gelatin, while the students' diet was not 
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controlled. Then the gelatin and cereal were alternated. 

Increases continued regardless of the diet. He concluded 

that the gelatin supplement was not beneficial. 

Karpovich (22) revealed that he had reservations about 

supplements having ergogenic value. Previous research is 

rebutted as being biased and uncontrolled. He claimed that 

in light of scientific findings, claims favoring the use of 

supplements are misrepresentations. He states that: 

Commercial advertising, extolling the energy-
giving qualities of protein, merely represents an 
unscrupulous exploitation of public ignorance. The 
amount of protein indispensable for normal output 
of energy is usually present in the diet. Adding 
further protein to the diet is like putting oil in 
the crankcase of an automobile whether it is needed 
or not {23, p. 

Bleiler (1} reported that experiments indicated seventy 

grams of protein a day were all that was needed to have nitro-

gen balance in average subjects. Sixty-nine subjects were 

used in a study to compare diet and body size to creatinine 

excretion. Creatinine was found to decrease when meat was 

withdrawn as the source of protein and a formula substituted. 

It was concluded that a formula containing protein would not 

benefit the body for essential creatinine synthesis. 

Rasch (29) used thirty male college students as subjects 

to investigate the effects of protein supplements on body 

weight, upper arm girth, and isometric strength. Subjects 

were placed in two groups of fifteen each and measured for ' 

weight, upper arm girth, and isometric strength. The strength 

test was by the Baldwin-lima SR-U load cell. Treatment with 
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the supplement and the placebo was for six weeks. The r,iea-

sure<nen ts wore repaatoci at the end. of this period, witin no 

significant results. Rasch concluded that the six week 

pex iod w?s too short for valid results. 

O'Connell (28) made a comparison of scientific investi-

gations and "health food" claims. She reported that these 

claims were not consistent with scientific research. Surveys 

(15, 19) 26) of coaches in three states revealed that coaches 

were not in agreement on the nutritional benefit of supplements. 

The studies reported in this chapter investigated in some, 

manner the use of dietary supplements. Conclusions of the 

various studies indicate no general agreement concerning pos-

sible value of such supplements. There were a number of studies 

which concluded that supplements were instrumental in groups 

making significant gains. On the other hand, there were investi-

gations which concluded that no signlficant gains were made by 

groups using supplements. 
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CHAPTER III 

PROCEDURES FOR DEVELOPMENT OF THE STUDY 

In this chapter the methods and techniques used for devel-

opment of the study are reported, including discussions about 

devices used. Xt includes an explanation of the manner in 

which subjects were selected, procedures for collecting data, 

and the experimental design. 

Selection of Subjects 

The subjects in this study were members of the junior 

high school athletic teams at Alice Memorial Junior High 

School in Alice, Texas. Thirty-six parti cipants were selected 

from a freshman squad of fifty-four athletes. To screen the 

subjects an evaluation chart was sent to each, teacher of 

freshman classes,, and the teacher was asked to evaluate each 

potential subject?then the answers were compiled on each of 

the subjects, This chart appears in Appendix A, The selec-

tions from this evaluation were made by matching certain char-

acteristics. The first subject was selected at random from 

the list; then two other subjects were chosen whose character-

istics most closely matched those of the subject selected at 

random. This, procedure was repeated until thirty-six subjects 

were selected. This method was selected so that the subjects 

could be divided into three groups that would be equated 

according to these characteristics. 

i a 



Assignment of Groups 

The subjects selectod to par tioipa to in the study wer 3 

divided into three groups of twelve each, in such a manner, 

that the groups were equated as nearly as possible according 

to selected criteria. Grouping was based on the McCloy 

Classification Index I --Junior High School (2, pp„ 283? ^60) 

and the evaluation chart. The McCloy Classification Index 

appears in Appendix B. The first subject was selected at 

random and placed in Group I; then two subjects with the same 

classification and closely matching characteristics were placed 

in Group II and Group III respectively. This procedure was 

repeated unti1 all subjects were assigned to a group. 

The groups were then randomly assigned to a specific 

treatment. Group I was designated the experimental group, 

and Groups II and III were designated as control groups. 

Selection of Measuring Devices 

In order to measure specific components tests were se-

lected that had been evaluated in terms of validity and reli-

ability. Since all testing was to be done at Memorial Junior 

High School, tests were selected that could be administered 

without elaborate equipment. 

The McCloy Classification Index _I was used for classifi-

cation and initial selection of subjects. This index was 

reported useful for classification purposes for males of 

elementary-school and high-school ages. The McCloy Classifi-

cation Index correlated .98 with the Nei1 son—Cozens Classifi— 

cation Index {7, p. 6l). 
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Ami strength was measured by the McCloy Pull-Up Strength 

Tost (2, p. 169}. Meyers and Slesh (8, p. 204) note that 

McCloy found this and. other arm strength tests combined to 

represent a high degree of accuracy with total strength of 

the skeletal muscles, exceptions being the trunk and hip 

flexors. Clarke (2, p. 169) reports that this measure cor-

relates approximately .95 with arm strength and body weight 

of both college men and junior high school boys. In predict-

ing strength as a factor, Clarke (2, p. 170) reports that 

comparisons with a battery of four track and field events 

yielded a validity of .9^» reliability of .96, and objectivity 

"high." McCloy (7> p. 133) reports that a coefficient of 

curvilinear correlation of .95 was obtained when the arm 

strength scores were compared with dynamometer arm strength 

scores, Thompson (11) used the McCloy Pull-Up Strength Test 

to investigate the relationship between two methods of training 

and arm strength. Description of how this test was adminis-

tered appears in Appendix C« The test consisted of pull-ups 

on graduated playground bars. 

Tile speed of each subject was measured by a sixty-yard 

dash. Meyers and Elesh {8, p. 305) indicate that a short 

dash was desirable, because of greater accuracy in measuring 

speed. Clarke (2, p. 276) reports a study in which times in 

a sixty-yard dash correlated .99 with scores on an eight-item 

motor ability test. Appendix D includes instructions for 

administering this test. A stop watch and a chaiked off 



track lane were all the equipment neaded, and times were re-

ported to the nearest one-tenth of a second. 

To measure endurance a one-minute squat thrust was se-

lected. McCloy (7, p. 177) indicates that endurance was 

accurately measured for boys if they performed the squat 

thrust for one minute. Clarke (2, p. 213) reports that this 

test was used as a measure of endurance in the Navy Standard 

Physical Fitness Test. A stop watch was all that was needed 

for this test. Directions for administering this test are 

reported in Appendix E. 

In order to determine if the supplements were being 

utilized a urinalysis was used. This urinalysis was to esti-

mate if the extra protein was being metabolized. Grollrnan 

(5, p. 3-5̂ -) reports that ingested proteins are catabolized 

in metabolism. Taber (10, p. M-29) indicates that in protein 

metabolism the proteins are broken down into amino acids in 

catabolism, then built back to body protein in anabolism 

giving off waste to be excreted. These wastes are excreted 

in the form of urea. 

Urea is the chief nitrogenous product in urine. Morehouse 

(9, p. 185} states that protein breakdown could be determined 

by the amount of nitrogen in the urine. de Vri es states that, 

"The end products of protein metabolism are excreted in the 

urine, and by measuring the urinary nitrogen an estimate of 

protein metabolism can be made" (^, p. 384). Darling (3) 

indicates that nitrogen figures for the urine would give a 

rough estimate of protein intake. 
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Nitrogen is one of the elements -which is important in 

protein. When protein is ingested and broken down in catab-

olism, it forms urea and is excreted. Taber (1, p. N-2$) 

reports that nitrogen balance occurs when the amount of nitro-

gen intake and "out-go" is equal. Ni trogen waste is excreted 

in perspiration, feces, and urine, with eighty-five per cent of 

the nitrogenous waste being urea. Nitrogen equilibrium is the 

condition in which nitrogen excreted in the urine is equated 

to the amount of nitrogen taken in by the body. Increases in 

urea occur when an increase in protein ingestion occurs, and 

decreases in urea excretion take place in a low protein diet. 

Since protein is ingested, then catabolized, giving off 

waste in the form of urea nitrogen, a urinalysis would be 

effective in estimating protein metabolism in the body. The 

urinalysis used for this purpose would have to be a ureanieter 

device for determining the amount of urea in the urine. These 

uroametrie devices are known as urea concentration tests, and 

operate on the basis that when healthy kidneys are presented 

with excess amounts of urea in the blood, they will excrete an 

equal amount of urea in the urine. 

The ureametric device used in this study was an Ames 

Azostix urinalysis. Azostix is a test involving colorimetric 

reaction, and is used in clinics for urea ni trogen estimation 

in the blood. Azostlx has a sensitivity to urea nitrogen and 

is simple and quick to administer, whereas other nitrogen tests 

require special laboratory equipment. Azostix determines urea 
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nitrogen in terras of oig./lOO aiL of blood uroa nitrogen. Hie 

test can measure amounts as low as two trig./.TOO ml. and has a 

maximum scale of sixty vng»/lOO ml. 

Since•Azostlx possesses specificity for urea nitrogen 

it was adopted for use in this study as an azotometer, which 

is a device to test nitrogen content in the urine. According 

to Baker and Beaton (1) this could be accomplished by diluting 

the urine with distilled water in a dilution of one to fifteen, 

which uses one part urine per fourteen parts of distilled 

water. 

Administration of Tests 

The tests were conducted at the athletic offices and 

fields of Alice Memorial Junior High School during the spring 

term of 1970. The stations were prepared and equipment care-

fully checked before the subjects came to be tested. The 

physicians scale used for the MoCloy Glassification Xndex 

was checked for accuracy and placed in the locker room. The 

chinning bars were checked and the stop watches were checked 

for accuracy. The track lane was marked off and all necessary 

areas were prepared for the administration of tests. 

Frocedures for conducting the tests were standardized 

and persons who assisted were thoroughly trained prior to the 

start of testing. The assistants were to perform the same 

tasks throughout the experiment. 

Hie pre-testing period was conducted in four consecutive 

days of the second week in the experiment. On Monday the • 
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McCloy Classification Index was administered, scores were 

recorded, and subjects were grouped. The admini.strafcion of 

tests for speed, strength, and endurance was started on Tuesday. 

These tests were administered three times to each group• All 

subjects were divided into three groups of equal size. One 

group started at the chinning bars, one at the sixty-yard 

dash,and the third at the squat-thrust station. As soon as a 

subject was tested at one station he moved to the next station, 

completing all three tests in a single day. Wednesday the 

procedure was repeated!, except the groups started at different 

stations. Thursday was the final test day with the groups 

again rotating stations at the beginning of testing. 

The tests were administered as prescribed in the Appendix. 

The McCloy Classification Indox station was set up and admin-

istered in the locker room. The McCloy Pull-Up Strength Test 

was administered on the graduated chinning bars. Hie sixty-

yard dash was conducted on the athletic field after a short 

period of warm-up for each subject. Hie.squat thrust was 

performed in the gym at a predesignated area. Before commencing 

the squat thrust a few stretching exercises were required. 

The subj ec ts were thoroughly instruc ted about proper form,and 

the correct technique for performance of each test was demon-

strated. Tlie best of the three performances by a subject was 

used for the data. 

The urinalysis was started one week before the adminis-

tration of the other tests, and two weeks before the start of 
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treatment with tbo supplements. The subject's urine was ana-

lysed with the flZ'-ZJz.JiiiS: test o n i'riday of these two weeks 

to set up a norm on the chart. After these two weeks, the 

urinalysis was continued on the last school day of each week 

for the next twelve weeks and recorded on the chart which 

appears in Appendix IT« The urine specimen was taken in the 

afternoon when the subjects arrived for class. Tests for 

urea nitrogen were run at the time the specimen was collected. 

The subjects were asked to attempt to regulate themselves for 

this specimen. If a specimen was unobtainable at that time, 

the subject was instructed to stay in the locker room until 

a specimen could be obtained. As recommended by Baker and 

Beaton (1) a one to fifteen dilution of urine was made using 

distilled water. This dilution was then dropped on the reagent 

and the reaction read and recorded. 

Experimental Design 

The three groups were assigned by random procedure as 

an experimental group or as one of two control groups. Group 

I was designated the experimental group and given the supple-

ments daily for a period of twelve weeks. These consisted of 

ten protein pills containing ten grains of protein each and 

four wheat germ oil capsules containing three minims of wheat 

germ oil. Group II was given placeboes containing a simple 

sugar which were prepared to resemble the supplements. These 

two groups wore not aware of the difference in substances the 

pills contained. Group III took neither the supplements nor 
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the placeboes» The pills were taken each morning upon arrival 

at school. The treatment, therefor3, was applied five days 

each week. 

All subjects were tested for the physical components 

before the start of the experiment and at the end of the 

experiment, with both testing periods conducted in an identical 

manner. The test to measure each component, except the classi-

fication index, was administered three times with the best 

performance being used as the score for each subject. 

The experiment was conducted over a fifteen week period. 

The first week consisted solely of urinalysis. The second 

week was utilized for testing and continuance of the urinalysis. 

The third week started the period of treatment with the sup-

plements and placeboes. This period was continued for twelve 

weeks. During this twelve week period the urinalysis was 

taken on the last school day of each week and charted. The 

last week was used to retest all subjects. 
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CHAPTER IV 

PRESENTATION AND ANALYSIS OF DATA 

The purpose of this study was to determine the effect 

of protein and wheat germ oil supplements upon selected 

physical measures of junior high school athletes. Weight 

of each subject was measured and tests were selected to 

measure arm strength, speed, and endurance. Subjects were 

measured in each of these components at the beginning and 

again at the end of the study. Data were collected and 

organized so that they could be analyzed statistically and 

are reported in Appendices If, G, and H. A urinalysis was 

conducted once a week and scores indicating the amount of urea 

nitrogen in the urine in terms of mg./lOO ml. were recorded. 

The scores for the McCtoy Classification Index were 

recorded and the total score for each subject was computed, 

and he was given the corresponding classification. The 

scores and classifications of the thirty-six athletes are 

reported in Table I. These classifications were used for 

selection of subjects and placing them into one of thes three 

groups. 

For each group, the mean and standard deviation were 

computed for scores on the pre-test and the post-test for 

each component. Scores were organized in such a manner that 

comparisons could be made between the initial and final tests 
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SCORES AND CLASSIFICATION OF SUBJECTS ACCORDING TO 
THE MCCLOY CLASSIFICATION INDEX I (N=36) 

29 

Subject Total Class | Subject Total Class 

1 801 C 19 807 C 
2 ?68 E 20 7 84 E 
3 770 E 21 795 a 
k 791 D 22 8k0 B 

858 B 23 79 2 D 
6 ! 851 B 2k 856 B 
7 833 B 25 836 C 
8 805 C 26 797 D 
9 813 D 27 780 E 

10 890 A 28 858 B 
11 804 C 29 835 B 
12 878 A 30 838 B 
13 83k B 31 821 C 
14 753 E 32 827 B 
15 806 C 33 785 D 
16 832 B 3^ 820 C 
17 785 D 35 818 C 
18 866 B 36 753 S 

for each component. To determine the significance of the dif-

ferences between means the Fisher t~test as described by Tate 

(1, p. hS3) was selected for the statistical procedure. For 

all analyses a level of significance of .05 was selected for 

rejection of the null hypothesis. The computer center at 

Pan American University was used for calculations, which were 

performed on a Monroe Epic 3000 programmable calculator. 

The weight of each subject for the pre—test score was 

taken from the Classification Index;then weight was measured 

again for the post-test score. The jb-scores for differences 

between pre-test and post-test means were calculated and 
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checked for statistical significance. These data are re-

ported in Table II. The figures in this table reveal the 

TABLE II 

DIFFERENCES BETWEEN MEANS OF THE WEIGHT 
MEASUREMENTS FOR THE GROUPS 

Group 
Test 

Administration Mean 
Standard 
Deviation 

Difference 
Between 
Means 

I 
*
 I 

j 
H
 

I 
Pre-Test 

Post-Test 
124 .58 
1 2 8 . 0 8 

1 8 . 4 3 
1 9 . 7 4 3 . 5 0 .45 

II 
Pre-Test 
Post-Test 

129.00 
1 3 1 . 6 4 

1 5 . 8 8 
1 6 . 2 4 2 . 6 4 .39 

III 
Pre-Test 

Po st-Test 
1 3 2 . 3 6 
136 .18 

1 9 . 6 4 
2 0 . 9 9 3 .86 . 4 4 

*A _t of 2.07 is required for significance at the .05 level. 

mean, standard deviation, and t-score for the differences in the 

weight measurement for each group. These data indicate that 

none of the groups made gains in weight that were great enough 

to be statistically significant. 

The pull-up scores from both testing periods were charted. 

Differences between the means were computed to ascertain if a 

significant gain had been made by any group. The statistical 

results of this analysis are recorded on Table III. In this 

table the t-scores reveal that none of the groups made any • 

significant gains in strength. 

Times in the sixty-yard dash for pre-test and post-test 

were recorded, and the differences between the means were com-

puted. Hie results were checked to determine if any groups 
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TABLE III 

DIFFERENCES BETWEEN MEANS OF THE PULL-UP 
MEAS UREMENTS FOR THE GROUPS 

Gî oup , 
Test 

Administration , Mean 
Standard 
Deviation , 

Difference 
Between 
Means 

' 1* 

I 
Pre-Test 
Post-Test 

11.50 
13.83 

4.17 
5.21 2.33 1.21 

II 
Pre-Test 
Post-Test 

8.46 
10.00 

3.73 
4.11 1.54 .92 

III 
Pre-Test 
Post-Test 

6.64 
7.36 

3.45 
3.68 .72 .48 

*A _t of 2.07 is required, for significance at the .05 level, 

had made a significant gain. The results of this statistical 

analysis are recorded in Table IV. 

TABLE IV 

DIFFERENCES BETWEEN MEANS OF THE SIXTY-YARD DASH 
MEASUREMENTS FOR THE GROUPS 

Group 
Test 

Adminis bra tion Mean 
S tandard 
Deviation 

Diff erence 
Between 
Means t* 

I 

II 

Pre-Test 
Post-Test 

Pre-Test 
Post-Test 

7.59 
7.66 

.47 

.41 .07 

tw 
|
 

tn • 
j 

I 

II 

Pre-Test 
Post-Test 

Pre-Test 
Post-Test 

7.80 
7.76 

.53 

.53 .04 .71 

III 
Pre-Test 

Post-Test 
7.96 
7.60 

• 54 
.25 .36 1.99 

*A J; of 2,0? is required for significance at the .05 level, 

A survey of this table indicates that none of the groups made 

gains in speed that were statistically significant. 
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The scores from pro-test and post-test of the one-minute 

squat thrust for endurance were analyzed. These statistics 

were compared to see if any group made a significant gain xn 

the measure. These data are reported in Table V. A survey 

TABLE V 

DIFFERENCES BETWEEN MEANS OF THE ONE-MINUTE SQUAT 
THRUST MEASUREMENTS FOR THE GROUPS 

Group 
Test 

Adminx stration Mean 
Standard 
Deviation 

Difference 
Between 
Means t* 

I 
Pre-Test 
Post-Test 

46.42 
49.50 

4.21 
4.89 3.08 1.65 

II 
. Pre-Tost 
Post-Test 

44.64 
48.00 

5.94 
6 . 9 9 3.36 1.22 

III 
Pre-Test 
Post-Test 

44.90 
45.18 

5.04 
4.99 .28 .13 

*A t of 2,07 is required for significance at the .05 level, 

of this table shows that none of the groups made gains in en-

durance that were statistically significant. 

The urinalyses were conducted on the last day of each 

school week, and the data were recorded. These data are re-

ported in Appendix H. The readings of each subject were then 

compiled within a group. The arithmetic mean of each group, 

was then computed, and that mean was recorded on a vertical 

bar graph. In Figure 1 the results of the urinalyses for each 

of the fourteen weeks are indicated. Each week is indicated 
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on the horizontal axis of the graph. The vertical axis is 

an indicator of the mg,/lGG ml» of urine for that particular 

group. 

Figure 2 is used to show the arithmetic mean of the three 

groups during the experimental periods. The first set of 

figures indicates the mean of the urinalyses before treatment 

with the supplements was started. The second set of figures 

indicates the mean of urinalyses conducted during the twelve 

week period of supplementation. 

Summary of Findings 

The analyses of weight, strength, speed, and endurance 

are reported in Tables II through Y. When these were checked 

for significance, there were no differences that were great 

enough to be statistically significant at the .05 level. 

Hie statistical results of the test.for weight were re-

corded on Table II. The groups were separated and their pre-

test, post-test, and t-scores wero recorded. None of the groups 

made significant gains as revealed by the statisties. It can 

be assumed, so far as this study was concerned, that weight was 

not improved by the amount of supplements that were administered, 

The results of the pull-up tests for strength, which wero 

recorded on Table III, showed no significant gains for any 

group. It can be assumed, so far as this study was concerned, 

that strength was not improved by the supplements. 

Table IV depicts the results of the sixty-yard dash. 

Again all three groups showed nonsignificant gains. So far 
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Fig. 2 Mean of Azostix Urinalyses during period before 
treatment as compared to mean of period during treatment. 
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as this study was concerned, claims of improved speed from 

the supplements were rejected. 

3xamination of Table V reveals the statistical results 

of the one-minute squat thrust. This test was for endurance. 

All three groups failed to make significant gains, but it could 

be noted that Group I did make the greatest gain. This may 

indicate that endurance is aided by the supplements; however, 

it was not at the level of significance selected for this 

study. 

The bar graph in Figure 1 shows the results of the uri-

nalyses. For the first two weeks before the supplements were 

given to Group I, or the placeboes given to Group XI, the three 

groups wore fairly equal with no more than .02 mg./lOO ml. of 

a difference on any day. Furthermore, they were close to a 

normal reading of 20 mg./lOO ml. of urea nitrogen. 

The third week was the start of the treatment period. 

During the third and fourth week very little change was noticed. 

Starting with the fifth week a change could be seen on the 

bar graph. In the following weeks Group I showed an increase 

in urea nitrogen, with a leveling off period toward the end of 

the experiment. This indicates that the protein group was 

utilizing the supplements in their body, 

On the day of J;he sixth test, many of the subjects re-

vealed counts in excess of the maximum scale on the Azostix 

color chart. This maximum scale was 60 mg./lOO ml. Those 

high readings, pushed the mean of all three groups higher 
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than on other testing days, A check of the subjects showed 

they had eaten spinach in the school lunch, which can be 

assumed to have caused this reaction. 

The placebo group and the control group showed an increase 

in their readings in the later portion of the testing period. 

This might indicate the effect of training, since an increase 

in training will bring an increase in protein metabolism. 

These tests were started on the first week in the year; 

therefore, the subjects had been out of training for a two 

and one half week period for holidays. After four weeks of 

athletic training all groups began to show increases in urea 

nitrogen. This indicates that an increase in protein catab-

olism was occurring. This increase might be due to renewed 

training. Even with this condition the information in Figure 

2 shows that Group I increased more than did Groups II and III. 

It could be assumed that Group I increased more than Groups 

II and III,because of the excess amount of protein from the 

supplements. 
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CHAPTER V 

SUMMARY AND CONCLUSIONS 

This study WAS undertaken to determine the effect of 

protein and wheat germ oil supplements upon selected measures 

of junior high school athletes. The measures selected were 

for weight, arm strength, speed, and endurance and urinalyses 

for urea nitrogen. Thir ty-six ninth grade athletes at Memorial 

Junior High School in Alice, Texas, were used as subjects. 

The subjects were placed in three groups of twelve each with 

one group receiving the supplements-and the other two groups 

serving as control groups. 

The investigation was conducted over a fifteen week 

period with a pre-test and post-test of the physical measures 

and the urinalyses taken once a week. Supplements of protein 

and wheat germ oil Mere given every morning of school for 

twelve weeks. The first two weeks were devoted to testing 

and urinalysis,and the last week was devoted to re-testing. 

Tests were selected and used to collect data on the 

physical measures. The weight scores were taken from the 

HeCloy Classification Index T. For measuring arm strength 

the McCloy Pull-up Test was used. Speed was measured by a 

sixty-yard dash, and endurance was measured by a one-minute " 

squat thrust test. 
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These data wore compiled and. arpani nod for statistical 

analysis. The Fisher Jb was selected as the statistical 

technique to determine the sigv>ificanco of the difference 

between pre-test and post"cost means. The .05 level of 

confidence was selected to determine significance for each 

analysis. The urinalyses were compiled on charts then re-

corded on vortical bar graphsa 

Conclusions 

The findings in the study would seem to warrant the 

following conclusions concerning the use of protein and wheat 

germ oi1 supplements. So far as this study was concerned 

the supplements did not have a significant effect on the 

physical measures of junior high school athletes. The uri-

nalyses for urea nitrogen estimation seemed to indicate that 

the subjects taking the supplements were utilizing the excess 

protein. 
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APPENDIX A 

EVALUATION CHART* 
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APPENDIX A—Continued 

k2 

H 

Be Ay 

ijx 
BeAv 56 

Be Ay 
Pr 

BeAv 

BeAv 
H 5 3 EeAv AbAv 

- These evaXuat;xo ns wers m&cle l>y fche f o X X owing cri"fcorx3.% 
ZJG£2iP-£•--Information concerning this evaiuation 

was taken from the school's permanent records with incomes 
ranging from five thousand to ten thousand dollars being desig-
nated average and any incomes below or above these limits were 
designated as below average or above average respectively. 

Eijet.—This evaluation was derived at subjectively 
through an interview with the subjects and rated either 
{three well-rounded meals a day), average (ate 
not conscious of need to have well-rounded 
{missed meals or ate poorly}, 

_?.hy si cal ffji tness. — — A. All PER Physical IT i tn ess records. 
Gen era! • Co or din a ti on»——Subj ec ti ve evaluation 
Ath 1 stic Participation . — ""Numbers indicate 

participation for football players; basketball 
indicated by BB; Tr indicates track only. 

Citizenship, Temperament, Drive.—Subj ective evaluation 
of teachers. 

regular, 
diet), below 

good 
but 
average 

of coaches, 
quarters of ' 
players only 



APPENDIX A—-Continued 

Somatotype.—-Based on height and then body structure with 
average height being 65 to 69 inches, tall being above 69 
inches and short being below 65 inches. Structure was slight, 
average or stout} T-tall, S-short, A-average, SI-slight, 
St-stout, Ob-obese. 

**Subj ects selected. 

***Av-average, AbAv-above average, Gd-good, Ex-excellent, 
Pr-poor, BeAv-below average, Sup-superior. 



APPENDIX B 

ADMINISTRATION OF MOCLOY CLASSIFICATION INDEX 

A calibrated physicians scale was used. The subjects 

were dressed only in shorts. The height was recorded to the 

nearest one-half inch and the weight to the nearest one-half 

pound. The age was computed from the birth date of the sub-

jects and recorded in months. For classification the scores 

were inserted in the proper places in the formula and the total 

score was used to determine classification as indicated. 

McCloy Classification Index I-
Junior High School Boys 

CI = (20 X age) + (6 X height) + weight 

Range 5^0-900 

Class For All Groups 

A 87 5 and over 
B - " 
r* 

-
™ ™ 

815 
TS5 

E 1 755 
F 725 
G £ 9 5 

H 6% 5 
I b&h and under 

!>!> 



APPENDIX C 

ADMINISTRATION OF KCCI.OY FULL-UP STRENGTH TEST 

Hie subjects wore "T" shirts and shorts, and were bare-

footed. An overhand grip was used by all subjects. The 

subject started with his arms fully extended. A pull-up 

was counted when he lifted himself to where his chin was 

even with the bar. He had to return to a full extended posi-

tion before starting another pull. No kick, jerk, or kip 

motion was allowed. Failure to extend fully, failure to 

reach the bar with the chin, a kick, a jerk, or a kip was 

counted as a one-half count. No more than four one-half 

counts were allowed before the exercise v/as stopped, and re-

peated after a rest. The counting was aloud, and the tester 

could steady any swaying of the subject by extending his arm 

in front of.the subject's knees, Tho score was recorded to 

the nearest one-half count, and rounded off for analysis. 



APPENDIX D 

• ADMINISTRATION OF THE SIXTY-YARD DASH 

A track lane thirty-six inches wide and sixty yards long 

was chalked off on the grass, with a starting and finish lino 

clearly marked. Subjects were dressed in shorts, "T" shirts, 

and cross country shoes. Each subject started from a four 

point stance. An assistant started the subject on the com-

mands, "Get set, " and "Go." The tester at the finish line 

started the stop watch at the instant the subject removed a 

hand from the ground,and stopped the watch the instant any 

portion of the subject's body was on,or above,the finish line, 

The time was recorded to the nearest one-tenth of a second. 



APPENDIX E 

ADMINISTRATION OF THE ONE-MINUTE SQUAT THRUST 

The squat thrust was conducted according to specifications 

of the Navy Standard Physical Fitness Test. The subject had to 

conform to the following standards in performing the exercises 

(1) He began in an upright position with hands at his sides. 

(2) The first move was to a squat, placing his hands on the 

floor in front of his feet. (3) The feet thrust backward, un-

til the who1e body was straight and perpendicular to the shoul-

ders. (4) He then returned to the squat position, with his 

hands still on the floor. (5) Then he again assumed an erect 

standing position, with hands at his sides. For the purpose of 

scoring*the exercise consisted of partsj failure to conform to 

any of these standards was cause for not counting that movement. 

If an excess of five counts were disallowed, the exercise was 

stopped, and repeated after a period of rest. The tester stood 

at the edge of the station in good position to observe the 

hands and feet of the subject. On the commands, "Ready. Go," 

the exercise was begun, and a stop watch was started by an assis-

tant who watched only the watch. At the end of one minute, the 

timer gave the command, "Stop." The tester counted aloud. 

Scores, for this test were recorded at the number the counter 

had reached when the command, "Stop." was signaled. 

^7 



APPENDIX F 

RAW SCORES OF MCCLOY CLASSIFICATION IN13KX I 

Subject ' Age Height Weight 

1 15-1 117 
2 ii-5 _ g. 105 
3 

r ~ 15-0 6ft 
— —JTpJ— ~~ sir 127 

5 r 15-1 _ J>3 ,. _ _ iftft 
- - 5 — ' 1^-9 1 71 135 

7 1 ft-7 . ~ (y7T——^ 

r i5-3 .., _ --0k llS 
9 15-3 120 
10 iS-2 i — - < l62~ 
11 lTETS 127 
12 15-1 1 " TB% I TS7 
13 IT-3 63I 131 

" ift i 62$- _ - M . -
1 5 15-ft ™6? 116 

" i S ~ ~ ~ 15-S 
™6? 

r tot*" 
T22 17 1 15-3 ^^0 0" 

r tot*" 
T22 

18 """ 15-11 i f Tfi ""IftI 
19 •S2I- 9 ̂ 

"*"*118 20 TftT6' " ' 6"5T " 
9 ̂ 

"*"*118 
21 "fjpo ~Vj 10S 
22 lft-2 "57 H - -.11.3 

.... 23 TftIF" 4 "~~S7 ~ 14(T 
Zk 6 ^ 115 
25 
26 

i^-n " TIT " 158 25 
26 ~ Tft̂ io Tfti 
2? r " " " " "

 1 sir! ~ 120 
28 14-7 S3 ~112 

— 29» „ 
14-7 

Tj6 *~"~v 162 
30 | 
31 

_ 3jltt 

— rftTg ~ r ~ ~~ 5̂" " — ~ Tft9 30 | 
31 

_ 3jltt 

— rftTg ~ 
125" 

30 | 
31 

_ 3jltt 
— i6TT* * 

ift-'iT ~~ ~ 
62 T19 

30 | 
31 

_ 3jltt 
— i6TT* * 

ift-'iT ~~ ~ 65 T W 
jk TIP? 6*3̂  * 1 lift • 

. _2i_" lft-11 — i 68 j "122 
36 1 1 5-3 n r .131. 



APPENDIX G 

RAW SCORES OF THE PHYSICAL MEASURES 

525 to Pre-Test Post-•Test 525 to 
W PU 60 ST w PU 60 ST* * * 1 117 12 7.2 "~™5o"™~" j 120 12 7.3 TfO ~~ 2 105 17 7.1 5̂" 102 21 7.2 50 2 Q ̂ 12 17.7 fT™ 98~~ 11 7.8 47 U 120 7 7.9 38 121 10 7.9 ~~~%y 

H 5 131 18 8.1 i'3̂  ITJ 8.3 55 & 6 n5 IT™" 7.4 50 iig~" ™„rg— 7.5 52 £3 
O 7 113 8 ~§TS T8 ] 119 12 ~874 53 U a '""'8 148 7 6.9 53 T 151 10 rrrs- 50 U a 

9 119 llT*~" 7.1 50 1 123 17 rsTg W~" 
10 "~T̂7 11 7.8 1 159 17.7 50 11 122 7.8 45 1 1 127 5 7.5 12 lg_ 12 7.5 "TT™"' 163 11 173 59 1 ~TT8" ; 15 7.2 n n iT~ 15 7.0 

_ _ 

*2 95"" 7 7.7 3 127 1 12 7.6 1 _"5J. 13T~ 15 ~77T rrnr— 
H 
H 
iff 112 9 37 -i 115™" 12 rF. i~" H 

H ~U 135~" 7 ~S7o ~ 50 13S 10 8.0 ~ 57 
a "™̂r"T2F 7 7.1 IT | 127 H 9 " 7.4 r a 7 1 115 5 8T7™ ra ! 117 5 ~ * C T 1 4i o u 8| L _ r"T"~

H 
7.3 A 3"~ i5 7.3 5° & 9 144 5 8.7 ~4o " 137 7 0.9 j r~w*-~ 10 120 r 12 7.7 5o | 128 12 7.5 1 11 wr~ 11 7". 5" 55 ? 119 7.3 55 12 16 7 2 "~37o 35 i I i f h 2 7.9 ^ -

1 131 1 r 12 7.2 .5 ~] 134 '13 7.2 
r 

™~™2 9§~ 5 -"872> "" tf . "99 5 7.9 —47 3 122 ! 7.8 " T O itr~ 7 7.8 j -Tfj— H 4 II 8 3 FT3 17 .. 12F" 2 7.7 T7 ~ 
H T44 10 7.5 . 87B~ 1 n 1.55""" 10 7.4 1 n 127 ~~ 2 

7.5 . 87B~ ~~Ti i" 112(3* "T™~f 7.8 J *T£o' "* 
3 7 lot* 10 778 | ~ 53 t', 10S" 10 7.2 35 o 8 158 11 7.7 j i(To 12 7.7 T7 a * * t) i jW 5 I 7.7 Tf2 | 
10 i$9 8.7 . _ p~""~! T W 5 7.9 -TT3 11 ™T¥i ~1 4 8.2 £0 ~T£f8 5 TTb 1 12 162" S~~ 7.1 Ti7"n i5T~ 10 1 TIT""" 52 

v ~ v ' w w \ > A H l / U O 

test because of a broken leg. 

**Subj ect number nine was unable to participate in the 
post-test because of medical complications. 

***SN-subject number, W-weight, 60-sixty-yard dash, 
ST-squat thrust, PU-pull-up. 

Im 



APPENDIX H 

UREA NITROGEN CHART* 

vo <r\ O O iv C"\ O O 
iek 

a\ r-f CVJ rs VO tH f\) CJ -3- RH CM OL 0̂  H iek 
H RH tH CM N CM" CJ ITS ir\ -4* r̂ 

1 l 

""2" 
18 

T F 
1 8 

T3T" 
18 18 2.0 35 30 2 5 30 1 0 35 1 8 3 5 30 1 l 

""2" 
18 

T F 
1 8 

T3T" 
18 18 

~2j "ztn* 30 30 "Z5"" 10 15 25 3 5 35 •• 
30 3 35 30 20 20 25 I F " 30 50 2 5 50 30 2 5 3 0 
35 •• 
30 4 2F~ 2 0 20 30 30 3 0 30 50 30 TJ0~" 30 3 5 30 

, 5 2 5 2 0 5cT To 2 0 30 2,0 30 30 20 35 30 25 20 
£> 
f 

H6T 
9 

20 
"20™ 
"15 

18 
15 

T 5 

1 5 2 0 30 
35 

30 30 30 30 4o 30 3 5 30 £> 
f 

H6T 
9 

20 
"20™ 
"15 

18 
15 

T 5 
30 
15* "25 

30 
30 
35 

£> 
f 

H6T 
9 

20 
"20™ 
"15 

18 
15 

T 5 
30 
15* "25 

30 
5o~" 20 10 5̂~* 4o Ifo 08 35 

£> 
f 

H6T 
9 20~ 2 5 2 0 2 5 10 50 50 30 50 4o ™¥o 

10 30 25 30 20 
"25 ' 

20 
3CT 
l3 

To 1 

40 
~3<L. 
TTo 
To"" 
,"30 
To" 

20 
30 " 
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50"" 

IT™ 

30 30 2 5 30 35 30 2 5 
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20 
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To 1 
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