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ROLE OF POTASSIUW IN THE BODY

Although 1little 1is known sbout the role of potassium in
the body, potassium has been found to be present 1n abundance
in the living celli, wnile the tissue fluild is relatively poor
in this element. (Fenn, 1940)

That potassium 1s important in both the function of the
muscle and nervous tissué has been demonstrated meny times.
(loc. cit.) Althcucgh the exact mechanlism by which it func-
tions 1is not known, certaln experimental facts can be stated.
For instance, 1in 1solated muscle, contraction of the muscle
leads to a loss 1n votassium. Small amounts of potassium
nave been found to cause an increase in the response of the
muscle. Likewise, small amounts of potassium cause stimula-
tion of the nerve, while larger amounts depress 1ts activity.
Potagsium is thought to function in the neuro-muscular trans-
misslon, in that application of potassium to certain aerves
causes an excitation of the related muscle.

The relétion between potassium and muscle function
suggests that potassium may in some way be associated wlth
carbohydrate metabolism. This relationship has been studied,
and certaln facts have been demonstrated, although somé of
the evidence 1s contradictory. 1InJections of glucose into
the blood of cats and rats has been found to lower the blood
potassium, suggesting that the sugar has been deposited in
the tissues with potassium. Silvette et. al. (1938) have
found tnat injecting potassium 1nfo cats and rats causes an

incresse in the blood sugar, and a lowvering of liver and



muscle glycogen, In contrast to tils, Odashima, as quoted
by Fenn, found tnat the injection of votassium chloride
lowered tiie bloud sugar of rats.‘ Certain German workers
nave found tiaat injections of potassium cinloride oproduced
similar efirects in man.

Further information regarding the metabolism of potas-—
sium has been galned by tne use of tne radioactive element.
As far as 1t 1s known, there is no site of potessium storage
in thne body. Work done by Greenberg et. el. (1238), and by
Fenn et. al. (1940) has snown that radioactive potassium is
taken up readlly by the tissues in exchange for potassium
already present. Andercson et. al. (1939) found that rats
on a diet poor 1in potassium retained more radioactive
potassium than did normal rats.

Potassium deficiencies also have been studied in ani-
mals, and g few cases have been reported in man. As early
as 1918, QOsborne and kiendel produced potassium deficient
rats, and later Liller (1923) described the same effectsof
slow growta end abnormal alertness in rats oy feeding a diet
low in potassium. In 1942, Follls fed rats a potassium
deficlent diet. Since a low potassium diet, adeguate in
everytning else, 1s difficult to obtain, they discredited
the work of tie former workers on the baslis of the fact that
poor growti and other symptoms were tihe results of otner
deficlenclies 1n tihe diet. On a diet containing 0.0l percent
potassium, and adequate 1n everyt:alng else, tiaese workers
were able to produce cardiac and renal lesions in rats.

Recently, Holler (1946) reported a cass of diabetic acidosis,
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in wich a potassium deficlency develoned following treatment
for the disease. LicCcolium (1932) has suggested that a vossi-
vle danger exlsts 1in using a low notassium dlet in the treat-
ment of Addison's discase. |

Thet ootassium 1is lmportant in the nody, 1s seen further
in that potassium tnerapy has been successfully uzed in tae
treatment c¢f such conditions as edema, alleirzy, and familial
periodic paralysis. In 1982, Barker treated sixteen cases
of edema with a diet low in sodim 2and nigh in potassium,
411 four cazes lost tnelr edema. In 1938, Bloom treated

twenty-nine cases of azy fever wita different votassium

6]

alts, and 211 s..owed relief of symotoms. Taree cases of
urticaria clso improved vaen 0.32 groms of octassium chlorlde
»ere siven taree times dally. In 1930, Rusk reccrted six
cases oI c.ronic urticaria w.icn snoged definite ixnprovensnt
on a low sodlum, high cotassium diet olus four to s1x grams
of potassium chleride a daye.

In 1937, Herrington et. al. successfully treated two
cases of famllial perlodlc varalysis with five grams of
potassium citrate at each sign cf an attack. Gamaon, in 1938,
studled the serum level of potassium in »atients with this
dlsease, ~nd observed a definite lowering during an attack.

By #lving potassium chloride nigntly, the developnent of
selzures was prevented cr at least made less frequent.

It has been assumed that potassium 1s supolled abundantly
by neturcl foods. However, tilere i1s little evidance of the
actual amgunts of Jotassium tuken into and retcained oy the

body. iicCo .um (1939) sugcests tiat the averaze potassium



intake snould ke 0.06 grams ver kllogram of body weilght. As
far as 1s known there 1s little exnerimental evidence for
thlis statement. Recent work done in this loooratory suggcests
that thls amount may not be supolled by the average dletary.
This point willl be discussed later in the review of litera-
ture.

It 1s possible that tne dcvelopment of modern manufac-
turing orocesces has reduced the original mineral content of
many of our so-called natural foods, and the assunption of
an adeguate potasslum intake merits further study. It is
therefore tze purpose of t.ids stu 'y to lnvestizate tiie potas-
sium intakxes and retentions of healtny young women on self-
selected dlets, and to study any factors wilch may wposar to
influence tiae retention of thne inineral. It was hoped t.at
tihrough a study of t..1s sort, some information concerning the

metabolism of notassium ui.ht pe galned.
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LITZRATCURL

A review of the literature revezls tnat, from time to
time, attenipts have been mnce to measure the potagsium
metacolism by mesns of a balance study. These studles have
peen confined criefly to exoeriments done on children and
oregnant vomen, where raoid growth 1s a predominant factor.
Yet, vecause of our insdequate knowledze on tals subject,
+#nd becauce of the vossipble influence oi such fectors as oro-
tein metzuvolism c¢cn the Qotassium retentions, tiese studles

will ve clscussed liere. There aave dbeen a few stucles done
on tiue norical odult, erd taese wiil also oe incliudecd,

Tne eariiest atteumpt to study potassium metabolism in
tils country wa: made by Benedict (1915) in nis croeriments
on tne fasting man. He studied oniy the onotess:zluin excretion,
an@ reoorted tact the average dailly excretion for a period
of t:irty-one days wes 0.875 ¢rcms when no food was taken.

The next stev in the develooment of studles of ocotassium
intake was tne study of 1rocd records by Snerman in 1918, *ho
calculeted tne derlly votassium intske from 150 Amarican
dietaries. From tunis work, he states that the averaze dailly

notassium int-ke ver 3000 c=lories is 35.32 grams.

Studies of Potassium etaboiism Dune on Cniidren.

The eerilest work on notassium retentions of children
a8 done by Savyers et. al. (1918). Tney studied the minersl
netaboilem of two cnildren, five znd eignt years of age, on a

norrmal dlet, ¢nd tiaen on a algn fat dlet. Tne results of



tals experiment can be seen in Table I. There 13 little
difference between the potassium or the nitrogen lntekes on
elther the ncrmal or tne i.igh fat dilet. On the normal diet,
the potassium intake of both children was 1,287 grams per

cay, and both cnlldren could pe considered in equilibrium
with respect to ootassium. Tne nitrogen intske cn the normal
dlet was 12.6 grams per day, and while one chlld retained
0.615 grams per day, the otner culld was in equilibrium.

There seemed to be no relation between the nitrogen and tne
potassium retentions. The ulgh fat diet resulted in consider-
able losses in both potassium and nitrogen. In both children,
the increase in the negatlve nitrogen balance, due to tne high
fat dlet, was accompanied by an incre=zsed loss of potassium,
The urinary cxzcretions of both cnildren increased sligzhtly an
the nigh fet diet from 1l.176 to l.420 and 1l.04Y to 1.237

grams per day resnectlvely, while the cotassium content of

the feces remalned unchanged.

In 1923, Shohl and 8ato studlied the wmineral metabolism
of two normal infants on a dlet consisting chiefly of milk
(Table I). The urinary potassium was higher for the child
recelving the higher intake of potassium, while the potassium
content of the feces was aporoximstely the same for both
children. The nitrogen and potassium retentions were similar
in the two infants and any difference in retentlions were
probably related to the fact that the older infant was mal-
nourilshed.

In 1952, lacy, 1in an extensive study of the metapolism

of twenty-nine children ranging from four to twelve years of



age, made 519 observatlions over a perlod of 2,595 days. The
results of this study can be found in Table I. She found

the mean potassium intake of tnese children to be 2.776 graus
per day, wlth a mean retention of 0.239 grams. The mean
urinary excretion was 2.191 grams oer day, and tine mean fecal
excretion 0.209 zrams per day. Botn the potassium intekes
and retentions increased with the aze of the cinlld, as did
the nitrogen intakes. The nitrogen retentions paralleled

the nitrogen 1intakes, and also the potassium retentions until
the end of tne tenth year. Durling the eleventn and twelfth
years, the nitrogen retentions decreased slightly, although
the intakes remained the same. The potassium retentions at
this time, nowever, continued to increase, altnough the
potassium intake remained the same. It 1s possible that,
while the growth of soft tissue 1s slowing up, the increase
in oaysiological growth of certain glands during adolescence
increases tne demand for ootassium. The urinsry excretlons
of potasslum increased with the intske, while the fecal
excretions varied, and snowed no relation to the intake.

In 1939, Souders et. 2l. studied the potassium metabo-
lism of three ciildren from four to six y=ars of age, in
connection with a study cdone on the influence of different
types of mllk on growth. The mean potassium intake on the
untreated mlilk was 2.095 grams per day, wiltih a mean retention
of 0.175 grams ver day. The results for tne individual
chlldren can be secn in Table I. The mean nitrogen retention
was 0.5E0 grams per day, and there was very little difference

for the individual children. The retention of votassium by



TABLE 1

POTASSIUM AND NITROGEN INTAKES AND RETENTIONS OF CHILDREN
AS REPORTED IN THE LITERATURE

Author| Age Io{lght S8ex|{Potassium| Potassium|Nitrogen| Nitrog Comments
Yrs| Kilo Intake |Retention| Intake |Retemtio
a/day | gm/dey | gn/dey | gm/dey
8hohl | Tmo| 8.8 1.182 0.2938 4.27 0.686
ot.al.
(1923)|9mo0| 5.6 | M 0.783 0.245 2.78 0.660
|8Mwyers | b M 1.261 -0.102 | 12.6 0.6156
zrb.lls 1.207 =0,476 | 11.93 =1,658 | High fat diet
1918
8 M 1.261 -0.0017| 12.6 «0.036
1.207 =0.363 11.93 =2.199 |High fat diet
Maocy 4 2.568 0.107 9.86 0.70 |29 childrem
et.al.| & 2.574 0.187 9.74 0.61 studied
(1932)| 6 2.629 0.208 | 10.17 0.46
8 2.9566 0.262 | 11.66 0.62
9 3.262 0.292 18.08 1.06
10 3.560 0.265 | 13.04 1.08
11 3.487 0.284 | 13.27 0.81
12 3.487 0.346 | 13.27 0.81
Pouders &} 16,9 2.892 0.162 9.802 0.514 | Fluid milk diet
ot.al. 17.2 2,623 0.189 9.563 0.81¢ E'lpo " "
(1939) 18.5 2.760 0.302 | 10.06 0.834 |Irrad. * "
5| 17.2 2.602 0.224 9.168 0.561 |Fluia " *
17.2 2.59¢ 0.189 9,150 00888 E'..po " "
17.8 2.688 0.2687 9.131 0.696 |Irred. " by
5* 18.3 2.708 0.201 9.846 0.529 Fluid " "
18,3 20611 0.220 9.534 0.5631 m. " "
19.6 2.767 0371 | 10.062 0.683 |Irred. " "
Howks | S | 14.5 r 3.002 0.188 6.544 0.460
et.al. 2.867 0.169 9.164 0.5622 | Extra protein
(1942) . given as
3| 18.6 F 2.6879 0.149 6.011 0.340 | gelatin & egg
2.658 0.136 8.038 0.53%0 white
4 16.9 ) S.414 0.203 7.608 0.423
3.414 0.237 | 10.444 0.6842
44| 18.6| M| s.460 0.186 | 9.542 0.707 | Extra protein
4.073 0.228 | 12.890 1.168 | given as milk
4% 17.2| M| 3.166| 0.103 | 8.738 0.482
3.782 0.208 | 11.816 0.894




all the children was greater on the irradiated milk than 1t

was on the untreated or evaporated milk, although the 1intake
for all tne culldren was lower thnan it had been previously.

This increase in retention did not seem to be related in any
way to the nitrogen intakes or retentlons.

In 1942, Hawks et. al. studied the potassium balances of
preschool children between the ages of three to four years,
who were recciving medium and nigh proteln diets (Table I).
For the five children studied, the intakes of potassium on
a diet sunnlying taree grams of protein per kilogram ranged
from 2.68 to 3.49 groms per day. The retentions ranged from
0.103 to 0.203 grams per day, while the daily urinary excre-
tions ranged from 2.054 to 2.704 grams oer day. Tne fecal
excretions ranged from 0.447 to 0.595 grams per day, and
were not related to the inteke. On a diet contaihing four
grams of protein per kilogram, the potassium intake ranged
from 2.638 to 4.073 grams per day, and tne retentions from
0.136 to 0,237 grams per day. When the retention is calcu-
lated on the baslis of percentage intake, the range on the
diet containing three grams of protein per kilogram was 3.2
to 6.1 percent, and that on the diet supolying four grams of
proteln per kilogram was 5.0 to 6.8 percent. This slightly
nigher ranéé for the percentage of potassium retained, wes
due to en 1increase in retention made by one child on the
nigher protein intake. This subject, and also one other, re-
celved the extra orotein in tne form of milk. Thne other
three subjecfs recelved the extra protein as egg walte and

gelatin. For these tiree subjects, tnere was no increase in
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the potassium inteke on tne higher protein diet, whereas for

tne two cnildren receiving thelr extra protein as milk, the

potassium intake was increased.

Studles of Potassium l[letabolism Done on Pregnant ‘Women.

In 1944, Coons et. al. studled the potassium metabolism
of five women between the 18th to 38th week of pregnancy on
a self-selected diet. There were from four to six successive
balance perlods of four days in length carried out on each
woman. The potassium intakes ranged from 2.30 to 4.47 grams
per day with a mean inteke of 3.54 grams per day. The ﬁean
pnotassium retention was 0.51 grams per day, while the mean
dally urinary excretion was 2.698 grams. The mean fecal ex-
cretion was 0,424 grams.

8tudies on individual women durlng vregnancy have been
done by Hummel et. al. in two instances. 1In 1935, they
studled the mineral metabolism of one woman from the 13Eth
to thne 280th day of pregnancy. During tais period, twenty-
eight successive balance periods of five days eacn were
carried out. The mean intakes and retentions of both potas-
silum and nitrogen can be found in Table II. The potassium
intake ranged from 5.38 to 7.58 grams oer day, and the reten-
tlions from 0.25 to 3.15 grams per day. The mean urinary ex-
cretlon was 4.48 grams, and the mean fecal excretion 0.69
grams per day.

The second study done by Humiel et. al. (1l9356) was
carried out on one woman durlng the last sixty-five days of

pregnancy. There were t:lirteen successlive balsance periods
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TABLE I1

POTASSIUM AND NITROGEN INTAKES AND
RETENTIONS OF PREGNANT WOMEN AS REPORTED IN THE LITERATURE

No.of | Age | Weight K K N |

Author|Subjects | Years| Kilo. |Intake | Retention| Intake | Retention
gn/day| gn/dey | gn/dey| gm/day

Coons 6 26 57.6 3.64 | 0.51 11.58

et.al.

(1934)

Hummel| 1 18 | 52-56.7| 4.06 | 0.01 14.06| 1.32

“odo

(1938)

Humel| 1 30 61l.4 6.60 | 1.40 19.01| 3.06

et.ale.
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of five days each. Tne subject was ziven an adequite diet
in wnich thnz potassium intake was kept constant at 4.05
gramg a day. The urinary excretions varied from 3.06 to
4.04 grams per day, wanlle the fecal excretions ranged from
0.29 to 0.35 grams per day. The retentions ranged from
-0.34 to F0.25 grams, but for tue ..ost oart, the subject
remalned in eyuilibrium witn an average dally retention of
0.01 grams.

Although these data on pregnant women are interesting,
more vwork needs to be done before any statement regarding

the potassiuu metabolism can be made.

Studles of Potassium sietabollism Done on Adults.

In the studles reviewed to date, the factor of growth
1s prominent and this undoubtedly influences the individuels'
needs for oota sium. Balance studies done on ootassium in-
ﬁakes, in the normal =2dult, will be discussed next.

In 1923, Clarke studied the mineral netabolism of four
orisoners over a periovd of elght nonths. During this time,
cifferent diets were fed; Lo . ever, only tihe data on the seif-
selected diet wiil pc c¢iscussed here. For each subject,
four successlive balance perlods of seven days duration were
carried out. The averege dailly potassium inteke for the
group during this period was 2.497 grams, and the average
daily retention was 0,226 grams per day. The individual in-
takes and retentions for each period can be seen in Taole ILL.

The average dally urinary excretion for the group was 1l.901
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grams, wnlle the mean fecal excretion was 0.409 grams per
day. Wnile the potassium end nitrogen intakes for the 1indi-
vidual were fairly constant for the four balance perlods, the
retentions of both varied conslderably from perliod to ceriod
fcr the individual. For subject #3, tnere were two perlods
in walch the subjJect was in definite newative retention.

This :11ght be enyected as the subjlect was con older man. There
was one other supject wio was 1n negative potassium balance
for one cut of the four verlods studied. Nitrogen retentions
varied even more for tie 1lndividual then did tne ootassium
retentions. They were all nositive, and for the most part
vere nlgh, indlcating a previocus oroteln deficiency.

Although nelther the potassium nor the nitrogen intakes had
ciianged much for the eight weeks orlor to the self-selected
diet, the fact tngt all four subjects weigned between 57.7
and 67.7 kilograms would indicate malnutrition.

Wiley et. al. (1933) studied the mineral metabolism of
a normal man, twenty-three years of age, in connection with
an experlment dorne on inorgsnic salt palances durlng delydra-
tlon and recovery. For the first three day control period,
the dletary intake of potassium wez 2.114 grams, and the
retention was -0.217 grans per day (Table III).

In 1932, Tompkins studled the potassium metabolism of
two college age women on a self-selected diet. #ood and
excreta collectlions for two consecutive five day perlods
were made each montn. Ten five day pericds were studied for
subjJect A over an intarvel of six months, and five periods

for sunject 3 over an interval of four months. T.e average



TABLE II1

POTASSIUM AKD NITROGEN INTAKES AND RETENTIONS
ON NORMAL ACTIVE ADULTS AS REPORTED IN THE LITERATURE

Subjeot | Age | Weight K K N N
Anthor No. Years | Xilo. | Inteke | Retention | Intake |Retention
gn/day a-%v gn/day | om/day
Clarke [1-Male | 22 | 62.5 | 2.990| -0.033 11.9 2.09
(1923) 2.621| 0.287 11.2 0436
2.421| 0.331 11.56 2.1
2.374| 0.279 11.26 240
2.691| 0.219 12.14 0.97
2.290| 0.773 10.5 2.76
3-Male 49 67.7 2.687| -0.507 11,2 0.89
2,250 | =0.327 10.2 1.97
2,061 0.414 lo.4 2469
2.161| 0.307 11,3 2.95
4-Male 42 57.7 2.664| 1.124 10.8 3.81
2,363| 0.059 10.2 1.84
2.330| -0.03 9.87 2,34
2.431| -0.246 10.09 1l.41
Wiley |1-Male 23 2.114 | -0.217
Oto.lo
(1933)
Twpkins| A-Female| 21 51.8 3.182| 0.652
(1939) |B- * 18 65 2.516| =0.081
A- " 3.111| 0.576 9.988 2.37
B" hd *k 20626 ‘00025 10.67 00515
Green |l-Male 2¢ 0.16
eto‘l. 2" " 2. -0003
(1“2) 5"' b 2. 0.34
This 1-Famnle 70 1.956| 0.019 9.0 -0.2
Labor- 2.116| 0.108 8.9 | A0.7
atory |2- ® 67 2.912| 0.149 11.4 0.4
(1946) 15w 52 2.696| -0.199 7.0 | 0.1
2.“8 "‘00307 605 ‘006
4- " oves 3.736| =-0.080 13.0 | -0.6
30678 "00201 13.6 0.5

¢s» Unpublished data courtesy of Dr. Cedwrquist.
**  Aversge potassium and nitrogem retentions for last four periods only.
* Average potassium and nitrogen retentioms for first six periods only.






potassium intakes and retentions for thecse subjects can be
found in Table III. -Nitrogen fisures are given for the

first six periods for subjJect 4, and for the last four
perlods for subJect B. The potassium intskes and retentlons
for these periods only were averaged, and these are also
shown 1in Tsble III. Subject A, who received more poctassium,
retained more than subject B who was in negative balance part
of the time. Although the nitrogen intakes vwere approximete-
ly the same for each subjJect throughout the nerlods in which
they were studied, the retentions for subject A were con-
siderably gre=ter than for subjlect B. Diffsesrences petween
the two subjects can be explalred by the food haoits for
tnese girls. While suoject A followed a good dietary oat-
tern, subject B ate irregulerly and from a dlet which was
inadequate in many ressects.

There 1s 1little difference 1n thae urirary excretion of
the two subjects. The range for subject A was fraom 1.89 to
2.55 gzrams per day with a mean of 2.289 grams per day, while
that of subject B varied from 1.850 to 2.752 with a daily
average of 2.180 grams per day. The fecal excretions showed
little v-riation from subject to subject, being 0.340 granms
for sublect A, and 0.367 grams for subject B.

In 1942, Greene et. al. studied the notassium balsnces
of three normal men, 1n.conjunction witn & study done upon
the electrolyte balence in versons with Addison's éisease.
The values reported nere are tiose for the three day control
cerlod oreceeding the exnmerimentsl vzriods in which special

treatment was given. Three to five days elansed pefore each



series of experiments. These subjects received 2 ¢rams of
potassium a cday, and the averaze dally retentlons can be
seen in Taple III. ‘When 6 grams of potassium, 2s potassium
citrute, “ere given orally to two subjJects, tiie retentlion
increased from 0.:6 to l.84 grema zor doy end from 0.03 to
1.71 grams per cay,respectively.

In 1945, iillier and Keys et. al. studied the effect of
bed rest on tihe nineral and nitrogen retentions of six nor-
mal men. The exneriment lasted for t.ree to four veeks, and
during this time the average cdally orotein intake fell from
75 grams to 55 grams. During bed rest, both the potassium
and nitrogen retenticns were neg-tive. Although the most
negative potassium balances were assoclated with the nighest
nitrogen loss, there was no constsnt relationsilp between
taem,

Recently, in tails laboratory, % the potassium intskes
and retentlions of four older women on two filve cday periods
of a self-celceccted dlet have been studied. The results for
the incdividual subjects can be found in Table III. The
avercce daily potassium intske for the grouo was ...794 grams,
vw1lth 2 mean retenticn of -0.184 »rams ner day. The potassium
intakes ror eacn 1ndividual for thie successive five cay ceri-
ods were vithin 0.1 gramns, waile tine nitrogen intakes were
within one gram. Viaile two of the subj)ccts were in equili-
pcrium or 1n slig¢htly positive retention for the two neriods,

the other ti'o "ere 1n ne-ative balance. P<2riods of posltive

* Unoublished data - courtesy of Dr. Czderquist.
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potassium retention were a 'soclated with positive nitrogen
retentlons, wvhereas 1in some 1instances, a period of negative
votassium retenticn was assoclated with one of negative
nitrcgen retention, clthough the reintionsiain here was not
constant. The average urinary excretion was 2.3554 grams per
day, and 1t 1lncreased witi incressing intakes. The aversge
fecai excretion was 0,493 grams oer day, and 1t varied from
subject to subject and from p2riod to opcriod.

n

Sumuary.

Callaren between the eges of seven montns and twelve
years nad daily votassium intekes of pbetween 0.783 to 4.073
grams ner day. The intake incressed with age. FPotassium re-
tentions varied from -0.476 to w.371 grams per day, and were
influenced by age and intace. Tae urinary excretions
reported ranged from 1l.049 to Z2.704 grams per day, and these
paralleled the intake. Fecal excretions ranged from 0.209 to
0.9595 grams per day. They were feirly constant for the indi-
vidual and were unrelated to the intake. In pregnancy, 1t
would be assumed tanat the need for votassium 1s greater tnzn
in the normal adult. Hovwever, due to the lack of experi-
mental evidence, little can pe sald regarding the absolute
amount needed.

The potassium intcke of normal -dults, on self-seiected
diets, ranged from 1l.9t8 to 3.73% grams per day. The amounts
of the intakes retalned depended upon the dietary puttern,

and upon tine gxe of tne individual. Of tne five sublects
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over forty-nine years of age, tinree were in negative potas-
sium balance on a dally intake of 1.956 to 3.735 grams.
Urinary excretions reported ranged from 1l.850 to 2.752 grams,
and paralleled the intake. Fecal excretions were between

. 0.340 to U.490 grams per day.

The need for furtier study of potassium intakes and
retentions of the normal individual can be seen. It ajpoears
tnat the percentage of intake retained depends upon both
physlological and upon dietary factors.

The fect that potassium 1s lost in perspiration cannot
be 1gnored. 1In tne studles reviewed above, and in tnis
gstudy, no correction was made for tihls factor. In this
study, all the collection perilods were carried out during
the cooler seasons of the year, so tnat excessive perspira-
tlon was avclded. Also conditions were fairly constant, and
therefore tihe amount lost from cay to day would not vary
greatly. Freypberg et. al. (1937) studled the potassium
losses due to insensible perspiration, and found the amount
of potassium lost in twenty-four nours varied from 0.133 to
0.179 grams. Dill et. al. (1933) studied the potassium
losses due to perspiration, and found that in a hot environ-
ment, the mean loss of two men over a period of twenty days
was 0.078 grams per day. Tnis value was obtained by calcu-
lstion from the urinary outout.

These losses due %o persolration sre small in relatlon

to intakes of from 2 to 3 grams of potassium a day.
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EXPIRILENTAL PROCEDURE
Source of saterizl.

The work rejorted nere was done as part of a serles of
larger studies on the nutritlonal status of college age
women. The fouod and excreta to be analysed for potassium
nad peen coilected previously and stored as brown digests
prepared by the met:uod of Stearns (1929). Conditions under
wnich they were collected can be found in Table IV.

In all cases, the method of collecting the semples was
the same. All food eaten by each subject was welghed on g
spring peslance*, and an aliquot consisting of one-fifth of
tne amount of food consumed was weilghed from t he serving dish
and collected in one flask containing hydrocnloric acid. The
solid food was separated from the iilquid food vurely as a
uatter of convenlience. After each experimental period, the
food was digested with hydrochloric acid, and made up to a
known volume according to tne method of Stesrns. In the case
of excrets, the teces for each neriod viere collected and di-

gested, as were aliquots of urine samples.

* Chatillon
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TABLE IV
SOURCE OF MATERIAL

Worker Subject Diet Weight Digests Analyses
A,,=========:‘°' ——
MoKay » 7 Self-gelected | Normal Food and excreta
et.al, for ten day
(1940) balance period
Brown *» 9 & 10 Self-selected | 17 to 35 Food and excreta
et.al. pounds for seven day
(1946) 8 &11 Reduction over- balance period
weight
This l-86 Self-selected | Normal Food for two five
leboratory inol. day periods. Food
% and excreta for
seven day balance
period.

* Colleoctions were made at Iowa State College and supplied through the
courtesy of the mutrition leboratories of that school.

** Collections made at Michigan State College.
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Develooment of Standard Curve.

T'he procedure used throuchout this study for notassium
~nalysls was the Suohl and Bennett (1928) wmodification of
the A. 0. A. C. cunloroplatinate metﬁod (1920).

Before any determinations could be done, it was necessary
to develop a standard curve of votassium determinnotions car-
ried out according to the method stated above.

A stock solution of KCL was made by diecolving 7.422
grams of pure KJL 1in iDO +111111ters of water. From tinis, o
stenGard solutlion waa wade wiiceh contained 1) milliliters cf
ztock soluticon wer 100 miitiilters of stundard solution.

Tils g¢ave a solution, one wiitiliter of wnrich contzined 0,332
grezns of potassiuu. Solutlons of ovotassium chloride contain-
ing from .02 to 3.2 millizrems of potassium ser mililliter
were tuen analysed for potassium. The usual precipitation
=snd recovery .rocedures were carried out for eacin sample.
Three different stock solutions of the same concentrstions
were made up, =nd each time the readings for the some concen-
tration of s:mple checkedwlthin one photolometer reading. By
olotting a2ll the concentrations ¢f votassium used asgz2inst the
pﬁotolometer rexdings obtained for eacn concentration, tae
standard curve shown in Figure 1 wes drawn. frcm tids curve,
a cnart wes made glving the corresconding amount of ootassium
.n miiliorams per nil.llliter for e~xch photolcoueter rending

(see =ooendix). all calculations are tased on tils caart.
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Asiing Procedure.

In order to carry out analysis of the digests, ssmples
of the digests were first assned. These samples, to walch
ten drops of saturated sodium sulphate had besn added, were
first evaporated to dryness, thnen evapvorated again with two
milllliters of concentrated sulphurlc scid. Tne asiaing was
done in a muffle furnace, w.iici had bcen previocusly cali-
pr=ted, at a temnperature of 470°C for twenty-four hours. If
a wdite ash was not obtained, a few drons of perchloric acid
were added to the cooled asn, and tne sample re-ashed for
three to four nours starting with a cold furnace. Tne ash
vas tunen dissolved in ater, and transferred guantitatively,

to a 100 mililliter flask, and made to volume.

Recovery Studies.

Before nroceeding with the anzlysis of tne digests, tie
r82ing vrocedure was clecked. Because the solids were tie
most difficult to ash, a series of seven food samples were
asned 1in triplicate, 2nd recoveries were done on each of
these by acding 19.40 willigrams of potassium, as potassium
chloride, to the thnird aliquot of each saiple. The results
of these recoveries are s.:own in Table V. They ranged from
90.64 to 108 percent.

The digests were ashed 1in grouns of four. Dunlicate
ashings on each dlgest were carried out, and a recovery was
done for each groun of saiples ashed. vThe ashed semples

were nade to volume and tien analysed for potassium. The



TABLE V

RECOVERIES OF ADDED POTASSIUM fROI ASHED SAMPLES OF FOOD AND EXCRETA

Food Iiquid Urine Feces
% % % %

— === — |
108.0+ tT: 102.0 110.9 102.5+*
103.4* 102.6 103.5 95.8
104.6* 96,1 111.2 98.0

99.0+ 91.7 92.2
90.6* 968 88.0
103.4* 101.7 84.1
97.3 86.6
96.2
94,7
101.0
107.8
95.8

*

Done to check ashing techniques.
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recoveries obtained throughout the entire study can be found
in Table V. They ranged from 84.1 to 1lll.2 percent.

For each ashed sample, duplicate determinations were
carried out. The ashed sample was firast evaporated to dry-
ness, then analysed for potassium by the method of Shohl
and Bennett (1928). The alcohol used in the determinations
was absolute ethyl alcohol, which had been previously dis-
tilled over soda lime. This alcohol was saturated with
potassium chloroplatinate. Each time & set of potassium de-
terminations was done, a blank contalning a known amount of
standard KCL was analysed. The mean recovery of these
known samples done over the entire period was 102% £ 2.0l.
The data presented here were obtalned by averaging the de-
terminations on duplicate samples of each digest. When cal-
culated on a per day basis, all duplicates checked within
0.1l grams of potassium. If this was not the case, a deter-

mination was done on a third aliquot of that sample.



RZSULTS AD DISCUSSICN

The results are suown in Tables VI, VII ond VIII.
Teore VI gives tae potaessium intake as so0lid foods and as
liquids for nine subjects on a self-selected diet, and for
two subjects on a reduction ciet. The potassium concentra-
tions for solid foods and for .iyulds were separated,
because 1t was of inter-st to study tiue proonortion of tae
total votassium inteke derived from vegetables and otner
sollid foods, as comoared to the amount coming from milk
since tne m=Jor source of potas=ium in the iiquld digests
wag millk. The amount of potassium lngested as sollid food
for any one perliod for the sublects on the self-seiected
diet renged from 1,481 to 2.692 grams per day. The amount
of potassium taken as liquids ranged from 0.85° to 1l.543
grams per day. The two subjects on the reduction dlet were
within tnls range of potassium intake from sclld foods. The-
1iquld digest provided subject 11 was with 1.957 grams of
potassium a day and accounted for the total iigh intake. A
nign intske of potassium in tne 1ijuild digest parallels the
amount of wilk consumed..

Table VIII shows the potassium balances of the elcven
subjects ¢f this study, and of subjects A and B of the study
done by Tompkins (1939). The total intakes of votassium
ranged from 2.9016 to 3.830 gzrams oer day with the exceotion
of one of the subjects on the reduction dlet, viuse dally
inteke wors 44129 srams. T.ls, as mentloned wbove, wos due

to the larse intake of ootasazium as amllk.



TABLE VI

POTASSIUM INTAKES OF COLLEGE WOMEN

Mean Mean
Subjeoct Periods Food Liquid Food Liquid
gm/dey day gm/day an%‘av
1 i 2.198 1.085
i1 2,156 1.352
I1I 2.431 1.406 2.261 1.281
2 1 1.481 «964
11 1.781 1.225
II1 1.708 0.983 1.657 1.057
3 I 2.584 1.196
I 2.079 l.454
111 2.120 1.313 2.261 1321
4 1 2.177 1.130
11 1,943 1.216
III 1.732 0.856 1.961 1.087
6 I 1.840 1.191
11 2.186 1.210
111 1.827 1,543 1.961 1.316
6 I 1,613 l.116
11 1.810 1.1569
111 1.893 1.024 1,772 1.100
7 I 2.563 0.988 2.663 0.988
8 1 2.648 1.146 2.648 l.146
9 I 2,692 0.999 2.692 0.999
10 I 2.463 1.096 2.463 1.096
11 I 24262 1.957 2.262 1,957
A Average 1.956 1.226
B " 1.886 0.610




TABLE VI1
POTASSIUM INTAKES OF COLLEGE WOMEN PER KILOGRAM OF WEIGHT

Subject Welght Inteke

Kilo, gm/kcilo.
1l 50.6 0.076
2 60.7 0.0456
3 64.3 0.066
4 62.5 0.048
b 64.6 0.051
6 64.2 0.045
7 57.7 0.062
8 70.9 0.054
9 75.01 0,049
10 623 0.067
11 74.5 0.067
A 51.8 0.061
B 65.0 0.039
Mean _ 0.048




TABLE VII1

POTASSIUM INTAKES AND RETENTIONS OF THIRTEEN COLLEGE WOMEN

Subject Intake Urine Feces 03:;:% Retention
gn/dey | gm/dey | gm/day | gn/dey gn/dey
1 3.836 2,010 0.4056 2.415 1.421
2 2.691 1.644 0.429 2,073 0.618
3 3.433 2,017 0.239 2.256 1.177
4 2,587 1.360 0293 1.6563 0.934
6 3370 1.888 0.337 2,225 1.145
6 2.917 2.059 <0349 2,408 0.509
7 3.561 2,771 0.276 3.047 0.504
8 3.794 1.156 0.233 1.389 2.406
9 3.691 2.297 0.163 2.460 1,231
10 3.569 2.680 0.216 2.895 0.664
11 4.129 2,733 0.279 3.021 1.207
A 3.182 2,290 0.340 2.630 0.562
B 2.616 2.180 0.367 2.647 -0.0312
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when the intakes are calculated on a per kilogram basis

(Tacle VII), they range from 0,045 to 0.075 grams ver killo-
¢ram., The one exceuticn to this 1s subject B from Tomosins
(1939) study, who received 0,039 grams a day. Of the otaer
tweive subjJects, there were only three w..o received 0.06
gsrams of potassium mer xllogrom. Tnis 1s tne figure sug-
gested oy wcColium (19853) os tue standard potassium intake

of the uourmal adult.

when consldering potassium intakes, it is of interest

to discuss the sources of potassium in the diet. 1t has zen-
erally been accepted that most of our potassiuwin needs =re
supnlied by vegetable foods, yet milk also contributes a con-—
silerable amount of potassiuvm to tiae dally intake. It 1is for
this reuson tnat a discussicn of the proportion of the potus-—
sium teken as milk in relation to the intske per kllogram 4s
in order here., Twenty-three percent of tiae subjects had
intakes of 0,045 grams ver kllogram or less. These were
subjects 2, 6 and B, and the percentage of potassium that
they received 1n nllk was 37, 59 ,and 24 percent respectively.
’Fifty~three vercent oI the groun had intsaskes between 0,045
.and 0.06 grams per kilogram. Of these, subjJects &, &5 and 1l
recelved 38, 45 and 47 percent of their potassium as milk.
The other three subjlects, 4, ¢, and 8 received 33, 26 and 30
percent respectively of thelr total potassium as milk. Cf
the tweaty-three percent of the group thnat received iore taan
0.06 grams per kilogram (subjects 1, 7Jand A), the oroporticn
of the potas:sium recelved from milk was 37, 28 #nd 61 percent

resoectively. All thnls points to the fect tuat milk plays an



important pvart in sun.lylng tiie potassium needs of tals agze
STOoupe.

The urinary excretiouns ranczed froau 1,156 to 2,748 grans
cer Gay. That tne urinary excretion of potaseium tends to
follow the intake 1s shown in Figure II. SubjJect 8, who w-.s
one of the subjects on tne reduction diet, showed the
greatest difference from the group resnonse and was the sub-
Ject wno had the low=st urinary excretiun. 8he 1s also the
one wno nad the .lgrest retention of potassium.

Tne fecal excretions ranged from 0.163 to 0.429 grams
per day. They verlied with the individual, and there was no
relation to the intake. Although the welghts of the stools
were not obtsined, the stools for subjects 8 to 11 inclu-
sive were drier and smaller tnan taose of the subjects of
normal welght. The potassiuum content of the feces for sub-
Jects 8 to 11 were 0.133 to 0.279 grams ver day, winlle the
ootassium content of the feces for the remalning subjects
ranged from 0.239 to 0.429 grams cer Gay. Since the
potassium intake bore no relatlon to the potassium content
of the feces, it 1s probable that tne overwelght subjects
absorbed a gre~ter oroportion of tne potassium. Thne possi-
ble greater economy in absorption of nutrients by obese
subjects is seen from nitrogen and calcium studles done on
obese young women (Bro'n et. al., 1946).

The range in the amount of potassium retained is wide,
varying from -0.031 to 2.405 grams per dey. There was only

one subject in negative balince and tils was subject B of
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Tompkins'! study (1939). All the subjects in this study were
in voslitive balance, and tne lowest retention obtalned was
0.504 grams of potassium per day. 3Silnce elght of the eleven
subjJects studied here nad potassium intzkes of three or more
grams per day, six of these retained more than l.l grams per
day. Whlle subJects 7 and 10 received trnree or .ore graus
of potassium, tney retained only 0.£04 and 0.664 grsms oer
day. The relatlons’ip between the potassium lntakxe and re-
tention cun be secn in Fizure III. There 1is a tendency for
an incrcace in 1ntake to cause an increase in retention.
Acaln subJect 8 siiows tine greatest dlfference from the group
response with a retention of 2.405 on an intake of 0.052
grams per kilogram.

Because studlies of nitrogen retentions of this age groupn
give evidence for slow growth of soft tissue (ilcKay et. al.),
1t 1s of interest to study the relationsiip of nitrogen and
potassium retentions (Figure IV). When the potassium reten-
tilons were plotted agailnst the nitrogen retentions, the po-
tasslum retention incressed as the nitrogen retention
increased in the lower 1limits of nitrogen retention. Hu -
ever, when the nifrogen retentlon rises sbove 2.25 grams or
riore, this relationsnip no longer ancears to be true.

The potassium intakes of all the subjects, with tae ex-
ception of subject B (Tompking' study), were sufficlent to
malntaln a positive ovotassium balance. When Ficure III 1s
studled, it can be seen tiiat an inteke of 0.04 to 0.0ud
grams per “ilogram resulted in retentions of 0.5 to 1.0

grams oer day. Tnls corresponds to an intaske of 2.5 to 3.3
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gramg per day. Since the mean inteke for the group was
0.048 grams per killogram, and all of the subjects, except
subjJect B, retained 0.5 or more grams of potassium daily, an
intake of 0.048 grams per kilogram would seem to be a gener-
ous dletary allowanoce for this age group of wmen. This
suggests that McCollum's figure of 0.06 grams per kilogram
1s higher than is needed. Of the thirteen subjects studied,
only three ingested more than 0.06 grams of potassium per
day, and for these subjects, the retentions varied from
0.576 to 2,405 grams per day. 8ix of the subjects recelving
more than 3.3 grams of potassium per day stored the extra
potassium in amounts above one gram per day.

8ince these studles were not planned originally for
potassium, and since all the intakes and retentions are
high, the data 1s difficult to interpret. If equilibrium
is adequate for this age group, then we can consider an
intake of 0.048 grams per killogram as a generous amount. On
the other hand, this age group does show evidence of growth
(McKay, 1940), and since some of the subjects here showed a
capacity for storing potassium, it may be a question of how
much retention the intake should allow for.
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SULLLARY

The potassium intakes &nd retentions of college age
women on self-selected diets have been studied. The data
from two women on a reduction diet have been incliude:l also.

The potassium intakes ranged from 2.516 to 4.129 grams
per day. When the intake was based on a ver kilogram basls,
the mean votassium intake was U.048 grams ver killogram with
a range of 0.039 to 0,075 grems per kilogram. All the suo-
Jects excepot one were retaining ootassium. The mean reten-
tion was 0,949 grams oer daye.

The urlnary excretions of opotassium ranged from l. 380
to 2,773 grans per day, and increased witn increasing intakes.

The fecal excretlions ranged from 0.133 to 0,429 grams
per day, and were not related to the lntake.

The potassium retentions were stuiled witn relation to
the potassium intake. Tney were found to incrcase as the
inteke increased. When the ootassium retentions were studied,
with relation to the nitrogen retentions, they lncreased as
tne nitrogen retentions incressed, except in the upger ranges
of nitrogen retention.

It is concluded from t..1s study, tiat the intake of 0.06
grams of ootassium per kllogram suggested by lLicCo.iium, 1s
more thian 1s needed by colleze age women for retention. The
mean intake of 0.048 grams ver killogram apoeared to be enough
to meet the needs of t:ils grouns of well ncurlshed young women,

and to provide for a limited arnount of storage.



LITERATURE CI?ED

Anderson, E. M., and M. Joseph 1939 Electrolyte excretion
studlies in rats maintained on low sodium and high
potassium dlets. Proc. 8oc. Exp. Biol. and Med.,
vol. 40, p. 344.

Assoclation of Official Agricultural Chemists 1920 Offi-
clal and tentative methods of analysis of the
Assoociation.

Barker, H. M. 1932 Edema as influenced by a low ratio of
sodium to potassium intske. J. Amer. Med. Assn.,
vol. 98, p. 2193.

Benedict, F. G. 1915 A study of prolonged fasting. Carne-
gle Institute of Washington, Publication No. 203,
p. 289.

Bloom, B. 1938 The use of potassiym salts in hay fever.
J. Amer. Med. Assn., vol. 111, p. 228l.

Brown, E. G., Herman, C., and M. A. Ohlson 1946 Weight
reduction of obese women of college age. II
Nitrogen, calcium, and phosphorus retentions of
young women during weight reduction. J. Am.

. Diet. Assn., vol. 22, p. 858.

]

Brown, E. G., and M. A. Ohlson 1946 Weight reduction of
obese women of college age. I. Clinical results
and basal metabollism. J. Am. Diet. Assn., vol.
22, p. 849,

Clarke, G. W. 1923 8tudies in mineral metabolism of adult
men. University of California Publications in
Physlology, vol. 5, p. 195.

Coons, C. A., Coons, R. R., and A, T. Schiebelbusch. 1934
The acld-base balance of the minerals retained
during human pregnancy. J. Biol. Chem., vol. 104,
P 7570

pill, D. B., Jones, B. F., Edwards, H. T., and 8. A. Oberg
1933 8alt economy in extreme dry heat. J.
Bliol. Chem., vol. 100, p. 755.

Fenn, W. 0. 1940 The role of potassium in physiological
prooesses. Physiol. Rev., vol. 20, p. 377.

Fenn, W. QO., Noonan, T. R., Mullins, L. J., and L. Haege
1941 The exchange of radioactive potassium w ith
body potassium. Am. J. Physiol., vol. 135, p. 149.



-39 -

Follis, R. H., Orent-Keiles, E., and E. V. McCollum 1942
The production of cardiac and renal leslons in rats
by a dlet extremely deficient in potassium.

Freyberg, R. H., White, F. R., and F. D. Lathrop 1938 A
study of the Na, K, Cl and water exchange in rela-
tion to nephritic edema. J. Clin. Invest., vol.
17, p. 515.

Gemmon, G. D. 1938 Relation of potassium to periodic famli-
ly paralysis. Proc. 8oc. Exp. Blol. and Med.,
vol. 38, p. 922.

Greene, J. A., David, A., and G. A. Johnston 1942 Effect of
adrenal cortical extract, desoxycorticosterone,
and added potassium upon the eleotrolytic balance
in normals and in Addison's disease. J. Clin.
Endocrin., vol. 2, p. 49.

Greenberg, D. M., Joseph, M., Cohn, W. E., and E. V. Tufts
1938 8tudles in the metabolism of the animal body
by means of 1ts artificlal radloactive isotope.
8cience, vol. 87, p. 438.

Hawks, J. E., Bray, M. M., BHart, 8., Whitmore, M. B., and M.
Dye 1942 Potassium sodium and chloride balances
of pre-school children receiving medium and high
protein diets. J. Nutrition, vol. 24, p. 437.

Herrington, M. S., and M. C. Durham 1939 8uccessful treat-
ment of two cases of famillial periodic paralysis
with potassium citrate. J. Am. Med. Assn., vol.
108, p. 1339.

Holler, J. W. 1946 Potassium deficlency ococurring during
the treatment of diabetic acidosis. J. Am. Med.
Assn., vol. 131, p. 1186.

Hummel, 8. C., 8ternberg, H. R., Hunscher, H. A., and I. G.
Macy 1936 Metabolism of women during the repro-
ductive cycle. J. Nutrition, vol. 11, p. 2356.

Hummel, F. G., Macy, I. C., and J. A. Johnston 1937 A con-
slderation of the metabolism of women during a preg-
nancy. J. Nutrition, vol. 13, p. 236.

Macy, I. C. 1942 Nutritional and Chemical Growth in Child-
hood, vol. 1, Evaluation. Charles C. Thomas,
Publisher, Springfield, Illinois.

McCollum, E. V., E. Orent-Keiles, and H. G. Day 1939 The
Newer Knowledge of Nutrition. The Macmillan Co.,
New York, 65th ed., p. 208,



McKay, H., Patton, M. B., Ohlson, M. A., Pittman, M. 8.,
Leverton, R. M., Marsh, A. G., 8tearns, G., and
G. Cox 1942 Calcium, phosphorous, and nitrogen
metabolism of young college women. J. Nutrition,
vol. 24, p. 367,

Miller, E. V., Michelson, 0. B., Benton, W. W., and A.
Keys 1945 The effeot of bed rest on mineral and
nitrogen balances. Federation Proc., vol. 4, p. 99.

Miller, H. G. 1923 Potassium in animal nutrition. J. Bilol.
Chem., vol. 55, p. 45.

Osborne, T. B., and L. B. Mendel 1918 The inorganic ele-
men{:lin nutrition. J. Blol. Chem., vol. 34,
Pe 3 o !

Odashima, G. 1932 Tohuku J. Exper. Med., vol. 18, p. 250.
Original not seen. Cited in Fenn (1940), p. 397.

Rusk, H. A., Weichselbaum, T. E., and M. Somogi 1939
Changes in serum potassium in certalin allerglc states
J. An.ked. Assn., vol. 112, p. 2395.

S8awyer, M., Baumann, L., and F. Stevens 1918 8tudles of
acld production. The mineral losses during acido-
sls. Je 31010 Chem., vol. 103, P. 33

S8herman, H. C. 1941 Chemistry of Foods and Nutrition. The
Macmillan Co., New York, 6th ed., p. 223.

8hohl, A. T., and H. Bennett 1928 A micro-method for the
determination of potassium as iodooplatinate. J.
Biol. Chem., vol. 78, p. 643.

Shohl, A. T., and A. S8ato 1923 Acid-base metabolism. II
Mineral Metabolism. J. Biol. Chem., vol. 58,
p. 257.

8ilvette, H., Britton, 8. W., and R. Kline 1938 Carbohy-
drate changes in various animals following potas-
slum administration. J. Physiol., vol. 122, p. 524.

Souders, H. J., Hunscher, H. A., Bummel, F. C., and I. C.
Macy 1939 1Influence of fluid and evaporated milk
on the minaral and nitrogen metabolism of growing
children. Am. J. Dis. Child., vol. 58, p. 529.

8tearns, G. 1929 A rapid method for the breparation of feocal
digests suitable for use in nitrogen and mineral
analysis. J. Lab. Clin. Med., vol. 14, p. 954.



-4]-

Tompking, M. D. 1939 Nutritional status of Iowa State

Wiley, F.

College women. V. Potassium balance studies on
two students ingesting self-chosen diets. M. 8.
thesls, Iowa 8tate College.

N. and L. L. Wiley 1933 The inorganic salt
balance during dehydration and recovery. J. Blol.
Chem., vol. 101, p. 83.



APPENDIKX



—4g Qe

CHART SHOWING CORRESPONDING AMOUNTS OF POTASSIUM
FOR EACH PHOTOLOMETER READING

R..d»" m. KMRead- IAmto K Re‘d"' Am‘b. K Read"' Amt . K
ing ing | mg/ml| ing ng/ml| ing | mg/ml
85.75 '0752 76075 01‘11 67075 02942 49.75 0391‘
86.60 | .0778 || 76.50 | .1423 [|67.50 2967 || 49.50| 3939
85.256 | .0802 || 76.26 | +1435 ||67.25 «2991 || 49.26| .3963
85.00 | .0827 || 76,00 | .14569 ||67.00 3008 || 49.,00| .3987
84,76 | .0839 || 75.76 | .1483 ||66.75 3039 || 48.75| .4011
84,50 | +0851 [ 76,50 | .1508 ||66450 3064 || 48450 4048
84.25 | .0873 |[75.25 | «1520 ||66426 3088 || 48.256| .4072
84.00 | .0897 | 76,00 | «+1632 ||66400 3112 || 48.00| .4109
83.75 | 0909 [74.76 | 15566 ||65.75 3136 || 47.75| <4134
83450 | +0922 || 74,50 | «1680 ||665450 «3161 || 47.50| .4158
83.25 | 0964 || 74.25 | 1592 ||65.26 «3186 || 47.26| 4206
83.00 | 0958 [[74,00 | «+1606 ||66.00 03221 || 47.00| .4231
82.756 | 40997 [|73.76 | «1629 [|64.76 3245 || 46.76| .4255
82,25 | +1034 || 73.26 | .1676 [|64.25 «3282 || 46.25| .4328
82,00 | 41046 || 73,00 | .1701 [|64.00 +35331 || 46.00| .4352
81.76 | 41058 || 72,756 | <1713 [[63.76 «3343 || 45.75| .4400
81450 | «1087 || 72,50 | .1726 [|63.50 3368 || 45.50| .44256
81e25 | ¢1079 || 72,25 | +1750 ||63.25 3404 || 45.,25| .4449
81.00 | +1091 | 72,00 | <1774 ||63.00 3428 || 45.00| 4474
80.50 | «1116 || 71.50 | .1823 || 62.50 .3445 || 44.60| .4535
80426 | «1140 [|71.25 | .1834 || 62.256 3501 || 44.25| 4571
8000 | «1167 || 71,00 | .1849 § 62.00 3637 || 44.00| .4607
79,76 | «1191 || 70.76 | .1861 | 61.76 5662 || 43.75| .4644
79.60 | «1216 || 70.50 | .1886 || 61.50 +3598 || 43.560| .4668
7926 | 1228 || 70,25 | +1910 || 6125 #3622 || 43.25| 4704
79.00 | «1240 || 70.00 | <1946 || 61.00 «3647 || 43.00| .4741
78.75| «1261 || 69.75 | .1969 || 60.76 .367T1 || 42.76| .4765
78450 | 12856 || 69,560 | «1994 || 60.60 3708 || 42.50| .4814
78426 | «1297 || 69.25 | 2006 || 60.26 3782 || 42.25| .4838
78.00| «1310 || 69.00 | +2018 || 60,00 3757 || 42.00| .4863
77.75| 13%4 || 68.75 | .2042 || 69.76 3793 || 41.75
7760 | <1362 |l 68,60 | .2086 || 59.50 «3829 || 41.50
T725| «1374 || 68.25 | .2091 || 569.256 .5842 || 41.25
77.00| .1386 || 68,00 | .2103 j| 59.00 .3866 || 41.00
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