ABSTRACT

Pugliese, A. J. The effects of 90 days of Km supple tior
~MS in Adult Fitness/Cardiac Rehabilitation, May 1996, 60pp.
(J. Porcari) o . ' - o _ '

.%--Km_is a-potassium/mineral:supplement-producedvby Matol _
- Botanical, Inc, It is one of the most widely sold liquid
‘supplements and is comprised of 14 botanicals. This study
inVQstigatasthe_effects{of”90_dayslof*Km-supplemEntatiOn_On_
~aerobic capacity and general well-being. Thirty apparently
healthy adults were divided into control and experimental
‘groups. Both groups completed a treadmill VO,max test and
General Well-Being Schedule (GWBS) at the beginning and
Gompletion‘of the'Study@ _The:experimenta1 group was
‘supplemented with Km liquid (30 ml, taken 15 ml 2x/day) for
90 days. A 3-day diet analysis was also collected. Results
of the treadmill tests and the GWBS from pre- to posttest
were compared with paired t-tests, and a 3-way ANOVA was
used to compare the groups. There were no significant ,
(p > .01) differences in resting hemodynamics or maximal
physiologlcal responses from pre- to posttesting, There was
‘also no #ignificant (p > .05) differences between control
and experimental groups for the same variables. The
experimantal group increased their general well-being
_fsignificantlyftp“<,¢01)yfrom prev‘to pcsttesting'by,--.

approximately 9,1 points., It is concluded that 90 days of
Km supplementation does not increase aerobic capacity in
he?lthy adults but may improve an overall sense of well-
being. : = e R _ ST TrERaat el
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INTRODUCTION
Athletes at all levels of ccmpetition are ccnstantly

searchlng for a means to obtain a competitive edge over
their oppcnents. Often these means include utilizing
eubstances known as ergogenic aids. Ergogenic alds are
defined as any subetance or device used to improve exercise
and athletin performance and. may be grouped into several
categories, mechanical psycholcgical physiological and
- nutritiona1-' When discussing nutriticnal ergogenic aids, 
*-marketing ploys have convinced consumers that active people
‘can benefit from largs dcses of nutrlticnal supplements. AS

a result, the supplement business has blosscmed into a

'..multibillion—dollar industry (Smith & Worthington-Roberts,

1989) Nutritional ergogenic ailds include macrcnutrienis
(protein and carbchydrates), micronutrients (vitamins and
minerals), and other dietary substances not required in
human metabolism such as caffeine and herbal compounds"

Km potassium/mineral supplement (Km) is one of the most
widely sold nutritional supplements. Produced by Matol
Botanical Inc., Mcntreal Canada, Km is a compilation of 14
botanicals. With over 20 million bottles sold this fcrmula
has been consumed by people frcm many countries for /0

years. Althcugh there has not been a controlled study
'looking at the effects of Km, consumers claim that the _
formula "has changed their lives"_ As well as an vernll

_feeling of well-being, athletes claim that Km enablos them

1
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to train harder and longer. Km is marketed as a food
supplement and Matol Botanical International does not nake
any therapeutio c]aims about the formula. The daily
recommended amount of Km contains about one-third the
recommended dietary allowanoe (RDA) of potassium and small
amounte of caicium, iron, and iodtne. Although the
botanioals in Km oontain many vitamins, including B-complex,
vitamins E and C, the quantitiee are diffioult to identify.
Therefore the vitamin content of Km is not stated,

The ergogenio effeots experienoed hy athletes taking Km
may be due to the vitamin and mineral constituents, the
therapeutic benefits of the botanioals, or the placebo
effeot. There has been extensive reeearoh inveetigatinq the
usage of vitamin and mineral supplementation on human
performance. Since vitamins and minerals are involved in
the regulation of a wide variety of metabolio pxooessee in
the body, it has been thought that megadosing may be
beneficial. -

Research to date has yet to consistently quantifyif
aupplementation of vitamins and/or minerale has a
aignificant ergogenio effect (Williams, 198 ); It appears
that a normal varied diet in amounts providing adequate
fluids and calories, oan provide all the vitamins and
minerals an athlete oan use, if appropriatelv varied foods
are seleoted (Weight Myburgh & Noakes, 1988)

It is more likely that the therapeutic aotions of the B




,botanioals found in Km are responsible for the ergogenic

effeots reported. While clinical studiec have been
conducted on many of the individual botanioals, study
'involving the combined mixture in Km has not been reported
to date, The research conducted on the individual
botanicals ls limited and oonolusione from the studies are
'difficult to make. ‘This is primarily due to the research
being centered around disease prevention and not
'performanoe. Also, the properties of the individual
botanioals many be different when combined together.

The purpose of this study was to determine the effeots
of 90 days of Km supplementation on aerobic oapacity and
general weil-being of apparently healthy adults.

METHODS '
Subjects

Thirty (16 males and 14 females) apparently healthy
volunteers were recruited from the University of Wisconsinw
LaCrosse (UW-L) and the surrounding community. The subjects
 were between the ages of 27~ 49 years with men less than 40
and women less than 50 years. The subjects were of
"average" fitness level or below, based upon their current
 exercise habits, All subjects completed a medical history
' and an informed consent form approved by the Human Subjects _
Committee at UW-1L, prior to beginning the study (see
Appendioes A & B). Partioipation in this study excluded

' subjects taking prescription or nonprescription medication,




and any form of nutritional supplement, The eubjeota were
'randomly aesigned to either & oontrol or experimental

" (supp1ement) group. Finally, a praotioe eomaion waa
 eohadu1ed with eaoh suooeaefully soraened subjeot.

- Approximatelyl meek prior to pretesting, a practice
session was held- At thie time the reeearoher gave
| jdireotiona to eaoh eubjeot regarding mounting and ,

'  diemounting tha treadmill eafely (treadmill model #24~72,
 Quinton Instrumente, Seattle, WA), proper body positioning,
 and walking teohnique while on the treadmill, the use of the

heart rate monitor, and the use of the headgear, mouthpieoe,
and nose olip to be ueed for the oolleotion of explred
_gaees. The Q—Plex open oirouit gas analyzer waa explained.
The rasearoher then gave time for tha eubjeot to praotioe
nwalking on tha treadmill with all the equipment in plaoe.
 Next, the modified Balke treadmill protoool and the Borg
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_ Subjeote were asked not to exeroiee for 24 houre or eat
for 3-4 hours prior to their scheduled teet. The eubjeota
were inetruoted to report to the UW L Human Performance
_Laboratory in oomfortable exeroisa clothes and shoes., The

subject’s 3 day diet loge were oollaoted and analyzed ueing

the Nutritioniat IV (1993) computer software package.
Before testing,_the Q-Plex was prepared and calibrated by

entering ambient room oonditione, eynohronizing calibration

f.gaaes to :he appropriate settinga, and volume oalibration

_via injeoting a known volume of 2. 850 L into the pneumotaoh¢_'

Upon arrival eaoh eubjeot waa weighed without shoes to

.the neareet .1 kg, and height was meaeured to ‘the neareet 1
cm. A Polar Vantage XL model heart rate monitor (Polar -

-Inc., Stamford, CT) was used to monitor heart rates. The

located direotly over the heart, This transmitter sends

signals to a receiver worn on the wrist which displays the

subject’s heart rate. Followinga 5 minute.reat' heart rate

and blood pressure were monitored* Biood preseure was taken'

~on the left arm through ausoultation._ At thia time'the

subjeots completed the General Well-Beinq Schadule (Publio

Haalth SerVice, 1977) (see Appendix C) Next, the headgear,f

and mouthpiece were fitted and seoured to the eubjeot. A

_:noeeolip was affixed so that eXpired air only passed through."

the breathing tube and into e Q Plex open oircuit

spirometer.
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-S’ubjeot’s Vo,max was measuraed on a motorized treadmill
uaing a modified Balke protoool, The trsadmill teat began
with a & minute warm-up, walkinq at a speed of 3 mph and a
_5% grade. Following the warm-up each subjeot began the
test, walkinq or running at their self- seleoted epeed and
starting at a 0% grade.. Tha speed'of the treadmill remained'
'oonstant and the grade progreaeively increased by 2,5% avery
'2 minutea until the subjeot reached volitional exhauationh
Ventilation '(-L*min“), VO,_..(L'min"-, | ml-kg" _-min") . treadmill
time (minutes), METS, respiratory exchange ratio (RER), and
heart rate (beats/min) were recnrded at the end of eaoh I
minute. Blood'pressure and ratings of perceived exertion
(Borg 6~ 20 scale) were reoorded at the end of each stage and
at marimal exertion. ' '

Criteria for maximal effort included a plateau in
oxygen consumption, a heart rate within 10 beats of

predioted maximal values (220-age), and an R-valua greater
than 1. 0. Two of the 3 oriteria for a maximal effort had to
be met for a "true"'maximal exeroise teet. Maximal oxygen
consumption*was determined a3 the highest 1 minute value of

 \”& attained during tha teatu, The highest heart rate

reaohed during the test was used as the maximal heart rate

-(MHR)

Immediately postexeroise, a cool-down period was
-oompleted while walking at a oomfortable speed and 0% grade
'{for 5-10 minutes, or until the subject's heart rate returned:

'.to near resting etate or leveled off. 




supplementation Period

The subjects in the experimental_(supplement)jgroup_

were given a Qo'day suppiy-ofaKm“liquid., The daily doeage
was 30 ml (2 tablespoons), to be taken 15 ml in the morning
and 15 ml 4in the evening.' The subjects were given a log
book and asked to record their daily dosagee as well as
their weekly physioal activity (see Appendix D) -The
contrOl'and experimental-groupe were instructed tO'maintain_
their ourrent activity and eating patterns throughout the
study’s duration. A research aesietant contacted each
subjeot'onoe avary 7910 daye to monitor progress and anewer

any'queetione.'

Standard deeoriptive statietios were ueod to
charaotorize the eubjeot population. A threewway analyeie
of varianoe (ANOVA) (eex Q group X proﬂpoet) with repeated
measures was usod to dotermine £ eignifioant ohanqes
botween groups ooourred over the coursa of tho-study. The
alpha 1GVel was set at 05 to achleva statistical _ '
eignifloanoe; ”Paired'twteete walre used to deteoct within
group differenoee from pre- 0 postteetinq. Beoahee
multiple t-tests were usad, the alpha levol used to achieve
etatistioal signifioanoe was reduoed to .01 aooording .0

methode of Bonferonni.
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RESULTS
The pretest physical characteristios of the subjects
are summarized in Table 1. subjacts (H = 30) were recruited
from UWnL and the surrounding community and ranged in age

from 27-49. The females in the experimental group were'

signifioently (p < .05) older than the females in the
‘control group; There were no significant (p > v05)'

 djfferenoes between groups in height and weight._

Table 1. Pretest physioal oharaoteristios of subjaots

_(M i SD)

Group  Age  Height Weight:

(yr) o (em) (kq)

. '

Control ' - )
Overall 14 36,4 £ 6.4 171.3 &
‘Male ' B 35.7 & 3.2 176.3 .

Femala “ 37.1 % 8, 1 166.2

Experimental

Overall 16  37.8 % 6,0 174. B_'-';,' '80n2 -3
Male 9 34,1 % 4.4  179.0 it 6. 90,9 t |
Female 7 42.4 & 4.3% 169.5 % 4.6 .'66 4_i

*-signfioantlygreaterthan femaia oohtrols (p .05)

During tha supplemantation period the subjaots raoorded

-thsir exeroisa habits in a waekly log. on average, the
 oontro1 and axperimental groups exoroised aarobioally for 3~'
4 days a week for 30 48 minutes. Their aotivitias inoludad_
'walking, jogqing, biking, stationary akiing, and aarobioa.
.Tha weekly log ravaalad that both groups maintained fheir

axaroiaa duration,_fraquanoy, and intensity throughout the




study. The experimental group also recorded their dosages

in a log. Of 180 possible doses, both males and females
missed an average of 5 dosages (range = 0~14). This
indicates an average oomplianoy rate of 97%. _ . .

The pre~ and posttest resting hemodynamio responses are'
presented in Table 2. There were no significant (p .01)
within group differences for heart rate (HR), systolio blood
pressure (SEP), and diastolic blood pressure (DBP) over the
course of the study._ No significant (p >-.05) differences
were found between the oontrol and experimental groups for
the same variables. _

The physiological responses to the two maximal _
trsadmill tests are presentad in Table 3.' Thers wora no
stgnifioant (p > ,01) within group differenoss for any of
the variables over the coursa of tha study. No significant
(p > .05) differances ware found between the oontrol and
experimental groups for the same variables. '

The sooreas obtained from the General Walleeing
Schedule (GWBS) are prassnted in Table 4.' ovarall the .
exparimental group had a signifioant (p < ,01) inoraass in
the GWBS of 9. 1 points from pren to posttasting. This trend .
was similar for males and famales but neither group aohievad

statistioal signifioanoe (p > .01). Howaver, there was no

signifioant (p > .05) difforonoe botween groups for ohangas
in the GWBS._, ' ' '




Table 2. Pre- and posttest resting hemodynamics (M * SD)

GrOUp ~.'n Pretest Pogsttest

HR (bpm)
Control
--woverall
- Male 7
‘Female = 7
Experimental
~ Overall 16
Male 9
Female- - 7
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SBP (mm hg)

' Control
Ovarall
Male
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Exparimental
Overall
Male

" Female
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DBP (mm hg)
- Control
.Overall- 14
- Mala _ T
"Female 7
EXperimental _
- Overall 16
Male 9
Female 7

\ = posttest-prevest
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Table 3. Pre- and posttest maximal physiologival rQSponses
obtained during the treadmill tests (M + SD)

Group n : Pratest | POsttéSt

wt (kg)
Control
overall
Male
Fenmale
Experimental
Overall
Male
-'Female

VE (L~min )
Control
Ovarall
Male
~ Female
Experimental
Overall
Male
‘Female

VO, (L'min')

Control '
Overall
Mala
Famala

Experimantal

Overall

Male
Female

vo, (ml kg’ 'vmind)
Control) -
Ovarall 14
Mala 7%
Fenmalea 7
Experimantal -
overall 16
Male 9
Fanmale 7




Table 3. Continued

Group

RPE _
control
Overall
Male
- Famale

Experimental

Overall
Male -
Female

RER
control
Overall
Male
Female -
Experimental
Overall
‘Male
- Fenmale

HR (bpm)
control
Overall
Male

- Female

Experimnantal
Overall
Male
- Famale
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A = posttest-pretest

Pretest

HHH H M

Posttest

19.4
19. 4
19.4

19.4
19,4
19,4

1.14
1.09

1,15
1.14
1.17

184.6

190.1 ¢
179.0

183, 3
188.6
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Table 4. Pre- and posttest scores obtained-from the General
Well- Being Schedule (M t SD) . ' .

Group', n o . o Poattest :
Control _ o .
Overall J. 79.4 + 17.2  80.6 :
Male - 75.7 & 14.1 - 79.4
Female - ~ 83.0 % 20.3 - 81.9

Experimental . S . -
Overall 16 80.3 & 13.5 89,4
Male ' 84.4 + 12.0 90.3

| | 9 | .
Fe'male ' 7 75.0  14.3 88.1

.A = Posﬁ%est-pretest .

% = Significant change within group from pre- to
poattesting (p < .01).

_ ~ DISCUSSION , o

This study tried to determine if 90 days of Km
BUpplementation could lmprove the aarobio oapacity and _
general wellmbeing of healthy adults. It was found that the
maximal phyaiolog oal responaes obtained during the
treadmill test did hot significantly change as a result of
90 days of aupplementation. Algo there were no changes in_
resting hemodymanica over the coursa of tha Btudy.
' To tha author's knowledge, thare hasg not baen a
controlled study inveatigating the effeots of Km on axerciaa
performance.' There has baan research conducted on the
'individual botanicals, but it is centered around disease .
prevention and hot performanme.'.hlthough diffiault to '
quantify, the potanicals found in Km are rich in many

vitamins and minerala. There has been extenaiva research
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investigating the use of vitamin and mineral sUpplementation

on human performance. The reeults of the current etudy will 

be compared to recent studiee eurrounding vitamin and

',mineral supplementation..

Studies involving vitamin and mineral eupplementation

'have generally found eimilar reeulte to thoae of the ourrent_
"-etudy.' Ssingli, Moses, and Deueter (1992) found that maximal

_'aerobic oapaoity did not improve after 90 daye of a high '

potenoy multivitamin-mineral eupplement. Weight et al
(1988) eupplemented athletee over a 9 month period, None'of

_the maximal phyeiologioal reeponsee to exeroise were_
.inoreaeed. A study of eimilar duration by Telford
catohpole, Deakin, Hahn, and Plank (1992) used a vitamin and
mineral supplement and again ehowed no improvementa in ”

'_phyeioal performanoe.

In the previoue Btudiee tha subjeote oonaumed a varied

diet and were not defioient in any nutri&nt. This reeaaroh
. indioates that supplementing eubﬁeote withour nutrient

dafioienoiea doea not inorease performanoa maauurea. In the

preeent study,_diete were reoorded for 3 typioal days and

lfanalyzed uaing the Nutritioniet IV eoftware paokaga (1993)

The reaults are eummarized in Appendix E.

-:raspeotivaly. It waa found that all groupa ‘conguned the




'neoesaary amount of koals exceptthe femalec in the
eXperimental group (1 687 kcals) The subjecty consumed a
varied diet and exoeeded 100% of the RDA for most vitamins
'and minerals. Thc only exceptions were that 1he males and
.femalea of both groups diqplayed inadequate levels of zinc,_
“ma]ee in both groups failed to meet the RDA for A-Loocpherol_
and magnesium, and the famales in the experimental group .
were halow the RDA for calcium (88%) and magneaium (89%)

I? ehould be remembered that RDAs are neither minimal
requiremente or optimal levels of intake. Rathor, they are
aafe and effeotive levels, taking into acwount the
variabilify in reguirement among people (Natioﬁal Research
'cOunoil, 1989) It is difficult to make conolusione about

'indiVJdual defioienoies without knowing aotual blood 1avelc

_Qof the specific vltamins and mineraleu_ Although according'

'to the 3 day diet colleoticn, the aubjeota oonaumed a'
;nutritionally adequate diet. " This is one posaible '
f_explanation why improvements in aerobic capacity were not

‘seen. -

Researoh involving cubjects with nutritional
defioienoiee has found aerobio capaoity to be oompromiaed
(Barborka, Foltz,.& Ivy, 1943; Subotioanao, stavljenio,
Sohalch, & Buzina, 1939; Van der Beak et al., 1988) Upon
oorrection of the deficienoy, aerobio oapacity is raetcred,
'_but not improved. '

' Although the exparimental groUp did not axhibit
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improvemente in aerobic capacity, they did show significant

pre- to poetteeting increases in the General Well—Being

1 Sohedule (Publio Health Servioe, 1977). A high score is
' indioative of good or poaitive adjuetment. Although not
signifioant between groupa, there was a trend for the

fexperimental group overall, (p = .09) and females (p = ,08)

to have favorable changes, According to the eoores on the

GWBS, all subjeota waere olinioally stable, The'ourrent

findinge of this study are eimilar to the aneodotal evidenoe_

of improved energy levals ana feeling of well -being reported.

by many ooneumere of Km.

Aooording to Colgan (1993), oonaumere may ba mistaking

__eeneation with phyeiology. It is poeeible that the

It ie alao poesible that the properties of the
botanioal provide thorapeutio benefits to the varioua bodily

eystems._ Dua to the soopa of this etudy, tnese oonolueions

'are diffioult to make. One final explanation for the raault'

reported would be the plaoebo effeot. It hae been notad

that moet athletaa undertaking any nutritional manipulation,

fin oonjunotion with a belief that they will banefit, will ba
‘likely to improve their performanoo (Burke & Reed 1939). .
sinoa thia wao not a doubleublind, plaoebo oontrolled atudy,
(tha oontrol group did not take any liquid) thia isauo oan

not be addresaed.
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In eummery, the results from the current study found
that 00 days of Km SUpplementation does not enhanoe aerobio

capacity in healthy adults. Km may be a beneficial
supplement as reported by the increase in general well-
;being. It is diffioult to conclude that energy levels will
be enhanced due Lo the nature of the scale. For exemple,_a
deoreaee_in reported:heppineee or emotional control wonld
of fsat an increase in energy levels.

' Finally; moreresearohinvolvingnutritional .
supplements, especially herbal, as ergogenic alds needs to
 be performed. consumene will oontinue to”eearoh for'any_
means to enhanoe performanoe. Also, the reoent intarest in
_holistio health has people searohing for waye to maximize
_their health. CIinioal etudiee will give answere to ‘much of

the oonfueion and prevent oonsumers from epending needlese

dollare.
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Medical History Questionnaire
Name -'a- » - Date

Address - ;;_ dity
1. Have you ever had any of the following?
(please indiOdte with an X)

-Heart attaok

Open heart eurgery

‘Angloplasty

~Congenital heart probleme

Congestive heart fallure :

Angina/chest pain, pressure or discomfort
Abnormal heart beats (palpitation)

Heart murmurs

Stroke

Rheumatic fever

‘Thyroid problems

Diabetes

High blood pressure

Swelling of the feet or ankles - ' o
Cramping in the lower legs or feet with exertion
Blackouts/fainting spells

Shortness of breath at reet or with.exertion
coPD -

Aethma -

Arthritis

Low back. pain -

‘Joint pain or swelling o

Other orthopedic problens '
Recent illness, hoepitalization or surgical
prooedure

| l l ! l !

I
:

1
l I
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2. Are you currently taking any medioations? yes __no
If yes, please list" _ - ' o

3. Are you currently taking any nonprescription medioinee :
(over the counter)? _ yes ___ho .
If yes, pleaee liet' L

4. Are you ourrently taking any nutritional eupplements?
If yes, please list'- - _  _..:$._””_ R

5. Do you know your oholesterol level? e
HDL LDL Triglycerides L
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6. Has any blood relative had én"'of the following?
“(please indicate with an X)& o owind

Dlabetes =
High cholesterol
"High blood pressure
.. Heart attack =
. Open heart surgery
.. Stroke B
‘Lung problems
- Cancer
. Obesity

7. Do_you ourrently smoke cigarettes? vas -

8. Do you currently exercise on a regular basis? ___yes  n
How many times per week do you exercise? . ..
How long do you exercise per session? ________

-What typeB of;exercise'dq[you perform? __

I hereby certify all statements provided by me in thi
questionnaire are complete and true to the hest of  ~o
knowledge. <re comp and  true to the best of my

Signature
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INFORMED CONSENT

THE EFFECTS OF 90 DAYS OF KM SUPPLEMENTATION

ON AEROBIC CAPACITY AND GENERAL-WELL BEING

OF HEALTHY ADULTS
e, volunteer to be a
- subject in a researoh study to determine the effects of Km
potaasium/mineral supplemantation on aerobic capacity
(VO;max) and general wall-being, I understand that =
participation in this;projeqt”requirea'that-I_completa'a N '
maximaloXygenconBumptiontestonatreadmill,taka a daily
dose of the Km supplement for 90 consecutive days, and =
return £or another treadmill test at the end of the study.
Prior to aach{testing-sesaioan'willgcqmplete-a'general,

well-baingquestionnaire.Also,Imuatracordmy daily
hutritional intake for 31 days at the beginning of the
~supplementation period. o

- Prior to the initia) test, I will attend a practice session.
At.thissessionI_willpracticewalkingand/orrunning on
the treadmill_and_ba.fittadjwith.the'he”dgear_used.to h
measure VO,max during testing. This session will = I
familiarize me with the testing procedures and enable me to
ask any questions I may have, - o -

- The maximal oxygen consumption test will consist of walking
or running to voluntary exhaustion on a motorized treadmili.

The speed of the treadmill will be self~-selected and will
remainconatantthroughoutthetest.Thegradaofthe o
treadmill will be,ihcreased;z;s%-everYameinutas throughout
~the test. During this test, my heart rate will be recorded
every miﬁute.and.pardeived exertion-(Borg“Gﬁzo 8¢ W -

R the ~every 2 mi e stage. Also, I =
vreathe through a mouthpiece so that my exhaled air can
collected and analyzed., Although@this”test_willrrequire‘_
maximalfeftort}*IZunderstand;thath_can stop the test =
anytime I wish., As with any exercise, there exists the
possibility of adverse chan es (i.e., dizziness, shortness
of breathe; etc.)rduring.th s]teat‘;fIf_any abnorma1' S
obsarvations are,noted_at*any time,utha'test.will;be -
immediately,terminated;*'In addition, I will prohably feel
tired or sore at the end of the test. - o

At the conclusion of the first test, I will be given a 90

females'will,be-2-tablespoon94(30'm1);,to be taken 1 = =

tablespoon in the morning and 1 tablespoon in the evening.
111 ‘b given a log book to record my daily dosage and
sical activity. I understand that I am required to

aintain my current exercise;and dietary'habitsfovgr;the__

day supply of Km liquid. The daily dose for both males and




courée_of-ﬁhe study.  A research assistant will call me
every 7-10 days to monitor my progress and answer any
questions. ' '

as a food supplement. Also, there are no known
contraindications or adverse side effects associated with
the'supplement. “ - _ - - | ,

Km has been determined by the FDA to be safe and acceptable

All testing sessions will be BOhEduledatmyconvenience.
The tests will be conducted by Ari Pugliese, a graduate

gtudent enrolled in the Adult'Fitness/cardiac~Rehabilitatibn

Graduate Program under the direction of John Porcari, Ph.D.
The results of each test will be thoroughly explained upon
completion of the test and all data will be confidential. I
do however give permission for the data to be used for o
research purposes., e ' -
I consider nyself to be in good health

am not infected with a contagious disease or have any ,
limiting physical condition or disability, especially with

respect_tO-my.heart;“that'wouldfpreCIudefmy_participaticn.in_

the tests described above. I have read the foregoing and I
understand what is expected of me. Any questions which may
have occurred to me have been answered to my complete
satisfaction. I therefore, voluntarily consent to be a

subject in this study. Furthermore, I know I may withdraw

at any tine without”any.tYPE'cf'penalty.

SIGNATURE OF SUBJECT __ &—  DATE ___

SIGNATURE OF WITNESS ___ 5

e DATE

'ﬁd“tb my knowledge I
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'GENERAL WELL-BEING SCHEDULE

ﬁlﬁAHTHlHT QF’ HlALTH, II}UGQTIQH. ‘lHﬂr ll'l.hlnl

 AURLIC HEALTH SNV -
CHEALYM SERYICES AVO WENT AL HEALYH AOMINISTRATIO
HATIONAL CENYEN FOAR HIHLEH nfnwle: Tiom

HEALTH AND HUTHITIQH thIIHhTiCIH IUHV!Y

GENERAL WELL BEING

l.NIml fLast. !Im. mldduj ' ) i .b Occk No. ' ¢ Snmple“No.
|

READ - Thll ucllnn of the unmina!lon tnﬂfﬂll‘ll t&nﬂum sboyt how yau fee and hw things !Iﬂ Seen
joing with you, For each ¢ estlen, mark (X) the endwer which best npplln to yoy, |

1, How hovs ou bean fullnq In |1ncrul? (DURING l. 1] e em:ullunt spleits
- THE PAS?'MONTH) | 2{_])In very good spirits

|

l

i 3 In good splriss masily

i 4[3 | have been up and down In :plrlu alot
N 8 (3 In low splrits mostly

’ L [ In very low lplrhs
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2. Hm cu hun bothaud mrvnulntu or your . 2, Egu IV 40 oo . .
u"",“ 'u? ‘DUR’”G THg PAST MQNTH, ! . | .D cou!ﬂaotngrk ﬂtul'a::‘flp:ll?: :P:':fﬂ"l

M

2] Vary muceh so

_:f_‘_] Quite a bt
4[] %ame -« enough to bother me

A liteta
. E:] Not at i||

. CJYCS. duflnluly so S ——
2] Y3, for the most pug
y (] Glnlul!r 0

3, Have you bun in llrm eontrof uf eur bchwlu
thoughts, emations OR fullngt?(DURlHG THE
PAST MONTH}

‘8 ("] No, snd | am somewhat dlmrbud
. |_"'_'_'] No, and | am wrr di:rurbcd

000 + C; Em«mly 20 =« to the pllni that T have
| Just about givm up

23 Vary much so

3] Quite ably
4[]} Some - - enough te bothuf m
-lClAlltth bit |

d[_‘_jNat at a!l

4, H!u rw fFelt so ud Jluﬁugt‘ hp-clul, o
hed s0 meny p reblems thet yow wendered if =~
enything wus wtﬁhwhllt? DURING THE PAST

MOHTH! L
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! 4TI Not too well
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5. Hove yeu hoon under of ltlt you were uadn G a
straln, stress, of pressure? (DUPJNG THE PAET‘ S - ' E:J L‘:tm;lmg“ more th'“ | "-W'd bea.

MONTH) ~ 2(0) Yes - quite l hlt of pressure
| | 3CJ Yes «- some - more than ysus)
4[] Yes -« some » but shaut usual
s Yes < o ittt |
¢ (] Not at ali
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tlw oppy, ‘e hlltd "f'l:?'?gu"ﬁawc’me LY G:D v Emmuly happy.-cuuid not have bun

oon wi PIN' puruﬁul

PAST MO more satislied or plansed ,

2 (] Very haopy

"SI Fairly happy
_ ~A] Satislled eo pleased
1 () Somawhat dissatisfied
, ‘a0 Very dissatisfied

7. Have yeu hed | any ressen to mndﬂ Hyoo .7.. 1 ] Not at il

were losing your mind, or losing cantiol aver
the wr ysu ¢&t, te Ik 'l !0: of nu: 1 E:] 0“'7 A ““" |
T A AoN

HE n'-' TH} _ 3T} Some +» but not enough to be concarncd_
- or worrlad about

4] Some and | have buh s litile conumed.
¢ (] Some and ) 'am quite cancerned
(] Yes, 'my much 10 lnd | am vw concm\ed

Have you been Cﬂ:hu"& wetrled, or upul? @ 1 C] Eutremlly tol-- to the polntaf hulng,llck o

NTH) T or atmost slek .

T Y aQVeymuchge o v
' I 3 Quite u bit ' o
4[] Some <« gnough to bothu me

- ; - 3] A liele bl
-' o o - !GNM!II"

Have you boen mklng up frosh and rested? g, ' ' l C] Eww dtr

(GURING THE PAST MONTHJ .lf:]Host evary dcy .

3] Palrly eften
' 4[:] Less than half the time
8] Raraly |
l [ None of the time

Havey o bun Iniluml b any l"nni, bedily 10, _ 107 AN the ttm e

diserder, paing, or fears aliout yur hoalth?

wunma THE PAST HONTH) ~2CJMost of the time

3] A good bie of the dme
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2ssary of Terns

Anthelmin_lg ~ an agent that destroys or expels intestinal
worms

App_gig_; - an agent that excites tha appetite

ﬂiggg;,~-characterized by a bitter pringiple which acts on
the nmuoous menmbranes of the mouth and stomach to
increase appeitie and promote digestion

car mingtigg - an agent for expelling gas from the intestinee_
Qatha:tig - an agent that acts to empty the bowe]s

cno;agggge - an agent for increasing tha flow of bile into
the intestines

Cholere tig : eubetance whjch stimulatee the liver to
produce bile" o

Qemglgeug - a substance that eoothes irritated tieeue,
particularly mucoue membrane

} - an agent that promotee perepiration
Enetic ~ an agant that causee vomiting

Expectorant - an agent that promotes the diecharge of mucous' 
from the respiratory pasaages : .
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Rhizome (rootstock) - an underground portion of a atem -
producing shoots on top or roots beneath; different from a
root in that it has bude, nodee, and scaly 1eavea'
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ai%%agggge - an agent that stimulatee tha aecretion of
854 vva .

gpgmgghig - an agent that atrangthens, etimulates, or tones
the etomaoh -

Tonic = an agent that etrengthene or invigorates organs or
tha antire organism - -

Fromt Lust, J. (1974). The herb book. New York:
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REVIEW OF RELATED LITERATURE

Km potaseium/mineral eupplement (Km) is a compilation

of 14 different botanioale._ The historioal uees are well

known and in some oaees olinioally documented. The reeearoh'

to date ie oentered around disease prevention and not
performanoe._  _ _

This review briefly oovers the hietory of Km as well as' B
the properties and uses of eaoh individual botanioal. A
nore thoroUgh review of nutritional ergogenic aide la

presented, foouseing on multivitamin/mineral supplemente and

their effeote on human performance.

Ae the eubjeot of his dootorato in agrobiology, Karl
Jurak developed the Km formula. His goal wae to oreate a
formula that would enhance the etate of health whereby each
herbal oomponent would oomplement the others and work in

concert with the body eysteme.' The final produot wae thie

unique nutritional compound derived from 14 different
botanioale. '

Jurak provided the formula to frienda, family. and
oolleagues for their personal uee.  Primarily by word of
mouth ooneumere beoame aware of this formula and it'
bonefits. About 60 yaars 1ater on Ootober 32, 1984,

Rarl '8 eon Anthony and Robert Bolduo, a markating epenialiet.

formed Matol Botanioal Inoorporated (Matol), Montreal
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' Caneda. sam Kalenuik, an eXpert in network marketing joined

the oompany 2 yeare 1ater. Today, Matol hae sold over 20

million bottles of Km and is the 1argeet eelling'liguid

supplement of ull time (Matol Botanoial Ino., 1994) B
' Metol is a multilevel marketing company. Its produote

are not eold in atorea, but through independent

dietributore. Network marketing, as it ie oommonly referred

to, enablee the eouroe to sell products to independent
dietributora ueing ways similar to direot eales methods.
This method gives independent distributors the opportunity
to earn retail profite from eelling produote direotly to
retail oustomera and wholeeale profita by selling to other |
dietributore, If a dietributor eella a oertain amount of
produote thon he or ehe beoomee a aupervieor._ Aa a
euperviaor you holp other peeple beoome diatributoreand _
eetablieh their own networke, earning the differenoe hetween
their peroentage of dieoount and your own. In addition, A
euparvisor oan earn a peroentage, ol royalty, on tha aalee
volume of eaoh supervisor in your duwnline network cnatol
Botanioal Ino., 1990) ' '

Rm potaeeium/mineral enpplemenw is a oompilation of
extraote from herbe, berriee, roote. and barks from all ovar
the world. Individually, theee botmnioala ‘hava apeoifio
proportiee and aotions that effeot differont ayetems of the

bedy.l Traditionelly, many of theee hotanioals have been
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used in "folk" medioine for many yeare._ Today, many of them_
are used in modern preparatione and have been olinioally

proven to be effeotive‘ While moet of the research to dafe
on theee botanioals ara related to disease prevention, there
hae been speculation that they may have erqogenio effeote.
However, these effeote have hot been clinically proven
(Colgan, 1993,_Grunewald & Bailey; 1993) _

The origin, medicinal part of the botanical vitamin
and mineral oontent, method of action, and the proposed ueea 
of the following botanioale are reviewed' alfalfa,
angelica, oasoara eagrada, celery eead, chamomile,
'dandelion, gentian, horehound, 1ioorioe, paeeion flower,
eareaoarilla, eaw plametto, senega root and thyme, Unless
otharwiee etated the information on the individual N
botanioala is taken from Luet, 1974 and NutraﬂHaalth Dat
1990, A gloaaary of terma ig presented in Appendix G.
Alfalfa a=gj afé *;]p“a,

Alfalfa ia a widaly oultivated, parennial plant native
to tha Mediterranean region, but also growe well in North
Amerioa and waatern Asia. The dried whola herb, including
bloaaoma 1g ueed in medioinal preparatione. .

_ Alfalfa has been exteneivaly atudied.' It is ona of the,
moat nutritioua fooda known, and is highly reoommended for
the human diet. The whole plant contains many important

substanaces, inoluding several saponins, many sterols,

coumarins, flavonoids, alkaloids, acids, vitamins, amino
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acids, sugara, proteins, minerals, trada alaments, and othar
nutriants‘f It alao is high in fibar and has
anticholestarolemio propartiaa.'

The high conaantration of vitamin K found in alfalfa
‘has banaficial effecta on aeveral forms of hamolytio '
disease. Alfalfa alao has antitumoral and antibacterial
proparties.. In folk madioine, 1t has been widely uaed as a
tonic, which ia an agant that strangthena or invigorataa'

orqans and maintaina balanca, an appatizaa, and as a

diuratio to ralieva urinary and bowal problams.l

magwmumum

Angalica is a parennial plant found in coaatal areas of

northarn Europa and Asia and ia also cultivated. Tha driad
roota and rhizomas ara uaad in madicinal praparations. Tha
-root and aeed ara rich tn aaaential oils, calcium, vitamin
E, and 3-12, Whioh is rara in vegatation.

Anqelica archangelica 1a tha Amariqan variaty of
angelica.' It has a raputation ag a aarminative to aootha an
upset atomach. Ganarally it is also usad as an appatizar,
expaotorant, stimulant, and a tonio. Praparad as a taa,
angalica can atimulata tha appatita, reltava flatulanca and
muaala apaama, and stimulate kidney aatimn. It is uaaful
for all aorta of stomaah and intestinal diffiaultiaa,'_ _
1noluding ulcars, and vomiting with stamach cramps., It can

-alao ba uaad for intermittent favar, narvous haadachas,

colia, and ganaral waaknaaa.
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cascara Sagrada (Rhamnus Purshians '

Casoara sagrada is a dooiduous trse nativo to ths
mountainous arsas oi North Amorioa, Europs, and wsstern-
Asia.- The drisd bark of the trss is ussd ‘in msdioinal
preparations‘ casoara sagrada is rich in ssssntial oils, as

1] as B-oomplsx, oaloium, potassium, manganose, and '

Llsmental minerals. '

Casoara sagrada is perhaps the most oommon laxativs
usod in both horbal modioine and orthodox pharmaoy. An
extraot of tho bark 1s still prssoribed and marketed under

various-brand namos.- It is teohnioally olassifisd as a

stimulant laxativo, sinos it induoss peristalsis._ It
snoouragss poristalsis by irritating the bowsls, but it is
also usoful for ohronio oonstipation sinoe it has a lasting
tonio effsot on rslaxsd bowols.- Casoara sagrada has also
baen usod for gallstonos and livsr ailmonts and for ohronio
indigostion. '
Qslsnxiﬁssﬂiiﬂnium_ﬁnsxsslsnai

Celery ig o widoly oultivated plant which also grows )
wildly in North and_uouth-hmerioa, Europo,'Asia, and Afrioa.
The roots, 1oaves, and fruits or seods aro used in modioinal
preparations. Tho soeds oontain vitamins A, B, c, and iron.

' Cealary seed is used almost-skolusivély as a diuretic,
since it is very powerful, it is often used alona in savere
cases of gout, edema, and dropsy. At other timas, small

amounts ara added to diuretic herbal blands to provido
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reliable“aotion. . elery seed is sometimes used as a.
oarminative and antiepaemodic in the digestive aystem and
has also been used on oooasion for rheumatism, and as ]

sedative for nervousnees.

Qmmm;megarJqummm

- Chamomile is an annusl herb native to southern Europe
and northern Aeia, and is typioally oultivated in gardens.
The dried flower heads axe used in medioinal preparartone.
It is high in oaloium, maqneeium, iron, and traoe minerals.

In Europe,_ohamomilo ig best known as the "oure all"
herb wnioh ie moat usied for stimulating tne tmmune eyatem.
It's aotive oomponente inolude essential oile, flavonoids,
and glyooeides. ' ' o

Like gentian and dandelion, ohamomile is a bitter tonio
with many proven propertiea. It is moat noted for its
ooothing qualities. It ls a etronq antiapasmodio, an '
effeotive antiinflammutory, eedative,'untiuloerative,
antibaotarial, and oarminative. ' '

mmdalian mmxmmmnn
Dandnlion ts abundant all over the world in maeadows and

_pamtures. ‘The whole plant 1is usod in madioinal

raparations.' Dandelion hae a high nutritional value. It
oontaine oholine, oesential 1ino1enio aoid (a main oomponont
of Ieoihhin), and many vitamina inoluding A c, and ‘one of

the mﬂoomplahaa. ;The-herb also_oontains more protein, fat,,

carbohydrates, iron, and ash than many other leafy foods,




Dandelion has two particularly important usas* to
promota the formation of bile and to ramova excesa water
from the body in edemous canditions rasultinq from liver

problama. The root aapecialiy effacts all forms of

secration and excration by acting to remove poiaons from tha 

body_. It also acts as a tonic and a stimulant.

_(,‘ Lan ana I ) &
il § - e RS L - R ik

Gantian is native to southern and central luropa and is

cultivated in the v. S. The root and rhizomaa are uaad in
medicinal praparations.' Gentian is rich in Lha B—complex _
nutrienta, vitamin F, niacin, inositol, and many trace

elements.

Gentian root ia one of the atrongeat bittars known.i-It_'

embodiaa the best of tha bittara' known characteriatica.
atomachic, cholagogua, choleretic, aialagagua,appatita
atimulanh, and digastive tonia. Gentian is excallant for
improving appatita and digestion and for atrangthening the
activity of the atomach.' Clinical taata routinaly
damonstrate the plants ability to promata aacraticn of
diqeative juioes. It is useful as a blood builder durinq
convaleacanca, ainaa it raisea the white blood call count.
Iigmhmmﬁ._ummim_ymgﬂ_ai

Horehound is a perannial plant that is native to EurOpa
and haa.baan widaly cultivatad'nn a'aammercial basia'far'
centuries. The dried herb is used in medicinal

preparations. It is rich in vitamins, A, E, ¢, F, and B~
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oomplex, and alsooontains iron and potassium.

Horehound hao been usod as a diaphoretic,diuratio,
expeotorant stimulant, and a tonic. Generally, horehound
is used as a romedy for ooughing, hoarsenoss,'and bronohial
problems. As an oxpaotorant, it can be taken for aoute
bronohitisﬁ It is said to restora ihe normal balanoe of
qoorotions by various organs and glanda. It oan be used for

norvous hoart oonditions, to oalm heart aotion, and it makes

3\ good Htomaoh tonio.
LiQQr.i.Q LG] yovrrh za_Glabra)
Licorice is a perennial plant found wild in southern

Europo, and parts of Asia and is oultivatod in many parta of

the world._ The dried rootatook is used in medtoinal
proparations.: It oontaina vitamin E, B~oomplox, biotin,
niaoin, pantothonio aoid, 1eoithin, manganose, and other
traoo minerals. .

Lioorioe root is one of the most biologtoally'aotive
horba known. It haa found axtanoive thorapautio use _
throughout tha world and haa boon tha subjoot of an anormous
amount of roaaaroh. In folkloro, lioorioo root is ofton -
used for ita eatrogonio propartiao, ‘and about 90% of tho

availablo rosauroh oonfirma thoao oharaotertstioﬂ.

The root haa boan usod as a domuloant, diurotio,

expootorant, and a 1axativo.' Lioorioo is primarily used in _

medioina for bronohial problemm, ooughs, hoaraanoaa, and

muoouo:oongootion. It oan-a1so be taken for stomaohf




problems and for bladder and kidney ailments.-
;EeeslenlEleser_iBee_iﬁleeemlnssrnesel -

Passien flower grows wild 1n the southern part of the
U.s. It i{s also cultivated_in-cooler'climates. The-dried;
plant aﬁd'flewer are usedinmedicinalpreparations.
Passion flower is plentiful in the nutrient somplexes,?~
especially calcium and magnesium.

Passion flower has a mild sedative effect that
encourages sleep. This property has been well substantlated
in numerous studies on animals and humens. It ie most
commonly used'for.nervous conditiOns'sUCh ag insomnia,
restlessness, hysteria, and nerveus headaches. NumerOUB
homeopathic drugs centain passion flower as well as

professionally prepared madications-

Sarsaparilla is a trepicalhmeriean paerennial plant.

The rootstock, fresh or dried,'ie used7for medieinal
preparatiehs.- It contains vitamin C and B¥complex.
Sarsaparilla has-been usedTall over the world as a
powverful medieihe;  It has been used to treat rheumatism,
arthritis, cancer, skin disease,.venereal disease (including
syphilis), fevers, and digestive disordsrs, and haa bean
found to bae an effeetive general tonic. In-homeOpathy,
garsaparilla is often used to treat multiple sclerosis, .
although this aotion has not been experimentally verifisd.

sarsaparilla has a high eencentration of saponlns,
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whose.natureiie'ncﬁ fully underetood.Theyarefound in

aeveral herba ueed as tonioe. Steroidal saponins and genine
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of tha herb cloeely reeemble sex hormonee, and are in fact
eometimeo ueed in the eynthesie of sex hormonee. 'Given the
scarcity of controlled experimental reeaaroh on
aareaparilla, othar indioatora Of tha herb'e eaponin
activity muet be ueed. One of those cluea is crose—cultural
verification, the faot that ec many different cultures use
sareaparilla for many of the ‘sane applicatione.

There ic a emall amcunt of evidence that a prcperly

made extract of earaaparilla providee a eLimulant effect,
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including a etimulation of tne male genitalia. The notion
that the herb'might be anabciic arieee from its traditicnal
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use as an aphrodiaiao._ Thie may be where it gete iLe
reputation for raising tectoetercna 1evela. 'There ie no'
clinical evidence that ehcws that aarsaparilla ia anabolic
(Colgan, 1993, Grunewald & Bailey, 1993)._

Palmet ' '__'_"o.a_ﬁ.ernuat.ai o

Saw palmatto ia found along tha Atlantio coast of the

eoutharn-U-Su” Tha berriee of tha plant are partially dried
for medicinal preparationu.

-Saw palmatto barry'a main effecta are onthe digestive
eyetem whera it 18 thought to etimulate appatite and provide
'exoallent nutrition, and on the reproductive eyatem, to

incraaee the aiaa and aecreting ability of tha mammary

glands. Tha taa has alao been recommendad as a ganeral
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tonic te build etrength during convalesaence frem illness. .
Saw palmetto is considered by some to have aphrodisiac
powers. ' _ _

Saw palmetto berriee centain plant steroida and high
concentrations of free bound sitosterole, including the very
active beta—eitosterol Whan injected under the skin of
animals, they exhibited eetrogenie aetivity. COmmereially
 the berriee have been used by farmers, since animale fed
these herries have ehown to'grow fet- One might speculate
that the preeence of such high eongentratione of .
eitosterole, together with the other principlee in the |
'berry, fornms the baeie fer biological activity in man.- A

_.great deal more research would be reguired to verity euch a"
' meohanism. ' o '

Saw palmetto has been ueed as a stereid replacement in_
' athletee, deepite the lack of solentific evidence showlng
growth of either muscles oy mammary glande. Like.
eareaparilla, the reputation of sBaw palmette has ¢grown from

 people confusing aeneation with phyaiology. Studiee show
 that a strong extraot of eaw palmetto caueea feelinga of
_stimulation ana eupheria in both male and famala
reproduetive systens, There is no scientifie evidenoe of an
anabolic or ergogenic affaot (001gan, 1993).
26 :’a RQOT f';lfi.i_.flagﬂl

- Senega root is a perennial plant native to eastern

North America and is ocultivated in Japan and Canada. Tha




dried rootstock ahd roots are used in medicinal
preparations.l The root is rich in magneeium, iron, and
other trace minerale.,- ' '

' Senega root haa many of the traditional useas of
alternative-or cleansing herbe; It has been used as a
diaphoretie, eathartic, expeetorant, emetic, and a .
stimulant. The root feund its moet eemmon application in
medicine as an expeotorant in reepiratery preblame.
mhmwnmwmmm '

Thyme is a perennial plant native to the Mediterranean_

regien and is widely cultivated in Europe and the U.8. The .

dried 1eavee and flewering tope are used in medicinal
preparatione. Thyme is abundant in the nutrient thiamine,
as 9911 aacontaininga-complex, vitamins.c and D,andtraee
minerals. ' o - '
Thyme is well known througheut the world Ag a culinary
. apicebutit haa demonstrated medicinal properaiea._ Amonq
these ielits"effeet on the gastrointeetinaltraet, where it
ig an antispaemodio, carminative, and anthelmintie. Thyme
has been used ag an antispaemodic and expeotorant 1n the
reepiratory;eyetem; and is beneﬁioial-in the treatment: of
bronchial coughs and whoepinq eough. In addition, thyme,hae -
hypotenaive (aedative) and cardlotniic charaetariatioa.

In today’s world of athletiuemany'aompatitors beliave

that supplementation of spacific vitamins and minerals will
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enhance performance and provide theoompetitiveedge for
sUCcess., While most of the research has indicated that
vitamin and/or mineral supplementation has little or no
effects on performance, the uee of theee eupplemente by
athletes to improve performanoe is quite commonplace. Few
formal studies have been conducted on the aUpplemenLation
patterns of endurance athletes.- in general 50 to 70% of
elite endurance athletes have been reported to use
supplements on a daily basis (Nieman-et'al¢; 1989); -The use
of vitamin supplementsis alco prevalent among high SChool
and college athletes; Fifty-six percent of malee and 33% of
temales repcrted taking supplements (Haymee, 1991) '
National surveyc have reported that 20 to 25% of the
American public uses nutriticnal cupplements daily and up to
50% of the public uses supplemente on a regular o1 irregular_
basis (Nieman at al., 1989). .

Nieman et al. (1989) and HaYmes (1991) reported that
the three reasons why athleteées supplement is to improve
perfcrmanCe, to COmpencate for 1eaa than'optimal'diets,_and
to meet the unusual nutrient demands induced by heavy
exercise. They believe that vttamins will supercharge
biochemical pathways enhancing work capacity and
performance. One might suppose that V0o, max could be
improved since some of the vitamins (thiamin, niacin, and
riboflavin)'and minerals (potassium, magnesium, and calcium)

play an integral role in the mitochondrial oxidative
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pathways(Barnett & Conlee, 1984)

Vitamins are a olase of organio substances that aot
primarily as regulators of numerous physio]ogioal processes
in the human body. Vitamins play important roles in red
blood osll formation, utilization of oxygen in the cells,
metabolism of carbohydrates, fats, and proteins, and other-
funotions whioh are intimately related to onergy produotion
and resultant physioal performanoe. mineral is an
inorganic element found in nature whioh also has diversa
funotions in the body - They represent the major struotural
basie for the body tissues and are important components of
enzymes and hormonesi' Minerals are also important in a
number of regulatory funotions in the body. Inoluded among '
these functions are maintenanoe of normal pH through
buffsring aotion in the blood, regulation of musoular
contraotion prooesses, conduction of nerve impulses,
olotting of the blood, maintenance of body fluid osmotio
pressure, and regulation of normal heart rhythm (Williams,
1985) . - .

The effeots of vitamin and/or mineral supplemantation
on performanoe has been studied oxtensively. A review of
the early, poorly controlled studies 1s presented, followed

by the more reoent, well oontrolled studies. Finally,

recommendations for the athletes are presented.,
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with eupplementation.  Barborka, Foltz, and Ivy (1943)

reduced the thiamin, riboflavin, vitamin A and C, calcium,
phoephorus, and iron in the diet of 4 men for 2 monthe. The
endurance capacity, as tasted by a doubla work teet to
exhaustlon on a bioyole argometer, deoroasad during the

dcfioienoy phase of the experiment Upon restoration of the

vitamins and minerals, an lncrease in work output was noted
within 48 houre, and within 4 weeks of SUpplementation, all
the eubjeots had increased their work output back to normal
levels. ' -

Frankau (1943) reported eome benefioial effeots of

multiple vitamin preparatione upon performance in a task

(300~yard shuttle run) involving coordination and anaerobic

capacity. With 10 subjects in both a placebo and

experimental group, he reportod a beneficial effect of a
compound containing vitamin A, C, D, thiamin, riboflavinr
and niacin administered over a 3 day pariod A similar

beneficial effeot was noted in another experimant with 22

subjects in each of the placebo ancl experimental groups,
The supplement inoluded thiamin, riboflavin,
vitamin C over a 4 day period.

utilized to evaluate the data.
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.Keul, Haralambie, Winker, Baumgartner, and Bauer (1974) had

12 male eubjeots perform a eubmaximai bioyole ergometer taek'
at 130 watta for 2 houre. The subjeote ingeeted a eolution
containing oaloium, magnesium, potassium, phoephorue, -
thinmin, riboflavin, niootinamide, pantothenate, eaooharose,,'
and vitamin B6, oF and E at 30, 60, and 90 minutee of
exeroiee. Heart rate during exeroise was lower when_'
eubjeots ueed the multivitamin—mineral drink, and work
effioienoy.wae inoreaeed by 3.5%._,However;_there.wae-no
statistical analyeieof thé aata. Haralambie, Keul-
Baumgartner, Winker, and Bauer {1975) replicated the
experiment and reported eimilar resulte, ‘but only during the
last 50 minutes of the 2 hour exercise bout. _A placebo
group was not used in either inveetigatione.

Van Dam (1978), using a double blind placebo protocol,
gavea multivitamin—eleotrolyte prepafation to 20 fencers
over a 3 week period and a plaoebo to 20 others.. Small
gains were obeerved in reaction time and hit frequenoy in
the eXperimental group, but no etutistioal analyeis was
undertaken. '

Uehakov et al. (1973) used the AstrandHRhyming
eubmaximal etep test to evaluate the efteot of a supplement
oontaining eeveral amino acids, the B-oomplex vitamins,
vitamin A and C, nuoleio aoide,rutin, ealoium, potaeeium,
magneeium, and phoephorus. The step test was! administered

to 7 male eubjeote following training, a sacond time to




colleot baeeline date, and again 20 daye after
supplementation. A lowered heart rate (134 to 111) was
noted after the eupplementaliperiod. Theee reeulte.oou1d be

attributed to a possible tralning effect,

.c01gan (1932)_reported a phenomenal improVement_in

marathoners who received a personalized vitamin supplenent

over a 3 to 6 month period. A double blind placebo design

was utilized but a limited number of subjeote was used
Suboticaneo,_Stavljenio, Sohaloh, and Buzina (1989)

looked at the effects of pyridoxine and riboflavin

supplementation on physioal fitneee in children deficient in'

these vxtamine. They found that aerobin capaoity was
impaired from the deficiency and upon correotion of the:
vitamin deficienoy, aerobic oapacity was improved. Also, a
study by Powere'et al._(1985) showed'that a vitamin-mineral
supplement can prevent a deoreaee in running performance in
youndg Gambian children. o I

A double-blind study of oombined restriction of

thiamin, riboflavin, and vitamins B-6 and C wae-oarried out

by Van der Beek et al. (1988) with 23 healthy males. During

8 Weeks of low intake, 12 eUbjects ingested a diet deficient
in thiamin, rjboflavin, vitamin B-6 and C while 11 eubjeots
consumed a diet supplemcnted with twice the RDA. They found
a signifioant- decrease in aerobic power (VO, max) and onset
of blwmod lactate accumulation within 3 weeks.

A recent etudy by Singh, Moses, and Deuster (1992b)
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1coked at the nutritiona] status durinq and after a

multivitamin—mineral supplement. No changes were observed
in blood concentrationa of vitamine A and C and measures of'.
zing, magnasium, and caloium. In contrast ‘blood
concentrations of thiamin, riboflavin, vitamins B-6 and B-
1?, pantothenate, and biotin increaeed significantly.

Many of the early studiee show supplementation to
enhance performance, although in most cases the subjeat'e
nutritional etatus was poor._ 1t is apparent that a
subclinical vitamin/mineral deficiency may adversely effect
performance. Whether supplementation will enhance
peiformance in healthy subjects is not clear. The reeearch
that has ahown improvements in parfcrmance has been
criticized for having improper experimental deeign.

' Barnett and Conlee (1984) administered a supplement

inoluding vitamins, minerals, amino acids, and unsaturated

e

oy

fatty acid complex to 10 male runners over a 4 week period.
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max test before and. after supplemen tion. They concluded
thaL the supplement had no beneficial effect on performance
as indicated by its inability to alter significantly any of
the metabolic or physiolcgical parameters.

Singh Moees. & Deuster (199£a) looked at tha effects
on physical performance of a 90 day supplementation with a

high potency multiV1tamin-minera1 supplement, Twanty-two
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healthy, physioally aotive men were randomly aseigned to a

supplement or plaoebo group. Performanoe was aeseeeed from

maximal aeroblo oapacity, submaximal enduranoe runs, and
isokinetio tests.- They ‘found that supplementation did not

affeot any of tha phyeioal performance meaauree.
‘Welight, Myburgh _&-Noakes-(lgaa) used a 9 month,

plaoebo-oontrolled Qrossover study design to determine

whether a multivitamin and mineral sUpplement influenced the

athletio performance of 30 oompetitive athletes. A'maximal

treadmill test was performed at O, 3, 6,-and 9 months. None

of the phyeiologioal variables were influenoed by

supplementation.
Telford, Catohpole, Deakin, Hahn, and Plank (1992)

studied the effects of vitamin and mineral supplementation

over 7 to 8 months of training and competition in athletes,
A double-blind design was used, with qroups given either the

supplementation or a placebo., Al) athletes were monitored

to ensure that their dieta were adequaie and the recommended
daily intakes of vitamins and minerals were provided by diet

Sport specific and some common Lesto of strength as
The

alone,
well as aeroblc angd anaerobio fitness were performed.

supplemented athletes falled to see any lmprovemente in
physical performance. ' .

The few studies that used a double-blind, placebo
controlled experimental design did not detect improvemente 

in measures of performance, such as maximal oxygen
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eoneumption,_following aupplementation with multivitamine
and/or minerala (Barnett & cOnlee, 1984, Singh et al.,
1992a; Telford at al., 1992, Weight et al., 1988) Thoee
studiee in which an ergogenic effect wae shown can be
eritieized on the baeis that the preetudy vitamin and
mineral statue of the test eubjects was not always

eetabliehed or that the studiee ware poorly controlled
because they were not double blind or they failed to include

a placebo control. In addition the techniques used to
meaeure performanoe may have been crude and 1f there was a
statietical analysie, it was inadequate (Belko, 1987; Singh
et al., 199?a; Telford et al., 1992} Weight at al _1988).
Vitamin/mineral defjcienciee, even if margxnal ‘may
result in a decrease in athletic performance (Barborka et
al., 1943; Suboticenec el al., 1989, Van der Beek at al
1988). If subjeets were initially deficient their athletic'
eerformance 1ike1y would have impreved with vitamin and
mineral eupplementetion that rorrected the deficiency.
Under theee circumstances supplementation was found to only'

improve parformance back to a nermal standard, but not

enhanee it (Barnett & cOnlee, 1934, Weight et al., 1988)
.QDQ.IB.&LQIJ '

After over 40 Years of researth, there is8 no conclusive

evidence to euggest that vitamin 34nnlementation improves
perfermance in nutritionally adequate individuals (Belko,

1987),' Well centrolled etudieS-show that a multivitamin-
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mineral formulation does hdt-énhance'phySical'pérformahde_in

subjects who consume an adequate diet, and_have normal
biochemical measures of vitamins and minerals. The National
Research Council (1989) does not advocate increased vitamin
allowances for physical activity. Nevertheless, it does

recognize that increaSEdlintake-WOUld result from the

additional consumption of food caused by exercise stimulated

hunger. The position by the American Dietetic Association

(1987) states that extended physical activity may inorease

the need for some vitamins and ninerals, but that the'neédq'

could-eaSily be met by consuming a balanced diét in

proportion'tb the extra caloric requirement,
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