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17092. Importance of Potassium and Magnesium in Nutrition of the 
Guinea Pig.* 

PAAVO ROINE,~ -4. S. BOOTH, C. A. ELVEHJEM, AND E. B. HART. 

Several extensivle studies have been made 
to !devise a purified ration which will give 
growth in guinea pigs equivalent to that ob- 
tained with commercial rations (about 7 
&day). Booth et al.’ recently found that 
powdered gum arabic. when added to a puri- 
fied synthetic ration at a level of 15%. in- 
creased ithe daily growth from 1.8 to 5.1 g. 
When in addition to gum arabic the ash from 
alfalfa leaf meal was added to the ration a t  
a level equivalent to 25% of alfalfa. nearly 
“normal” growth was obtained. The partic- 
ular constituents of alfalfa ash responsible for 
the activity observed were not identified. In 
this paper we report experiments which were 
conducted to determine the aotive components 
c f alfalfa ash. 

Experimental. The experimental procedure 
was similar to that of Booth et aZ.* The syn- 
thetic basal ration consisted o f :  sucrose 
60.9%. casein (vitamin-free) 30G4, salts IV2 
47%, fortified soybean oil 47&, sucrose mixture 
containing B vitamins 0.8:&, and choline 
0.3%. The fortified soybean oil supplied 1.2 
mg of ,3-carotene, 12 mg of a-tocopherol, 8 p g  
of calciferol and 0.2 mg of menadione per 100 
grams of ration. The vitamin B mixture sup- 
plied 1 mg of thiamine hydrochloride, 1.4 mg 
riboflavin, 1 mg pyridoxine, 3 mg calcium 
pantothenate, 200 mg inositol, 10 mg niacin: 
10 mg p-iaminobenzoic acid, 0.04 mg biotin 
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and 0.3 mg folic acid per 100 grams of ration. 
Vitamin C dissolved in sucrose sdut ’  1 ion was 
fed with individual pipettes a t  a level of about 
25 mg every other day. Gum arabic was 
used at a level of 15%. The gum and the 
different inorganic compounds tested were 
added to the ration in place of an equal 
amount of sucrose. 

Results. Since it seemed possible that the 
beneficial effect of alfalfa ash observed by 
Booth et ul. was due to its alkalinity, certain 
alkaline compounds were used in place of the 
ash. I t  was noticed in preliminary experi- 
ments tha4 the addition of potassium acetate 
or magnesium oxide to the basal ration 
containing gum arabic distinctly hp roved  
the grcwth. Very good growth was obtained 
with mixtures of these two minerals. The  re- 
sults of an experiment in which different levels 
of potassium acetate and magnesium oxide 
were fed are given in Table I. The blesbt growth 
was obtained when 2.5% potassium acetate 
and @.5% magnesium oxide, i.e., 1.0% K and 
0.374 Mg,  were added to the ration. The 
amounts of K and Mg in the basal ration 
supplied by salts IV are 0.56% and 0.04%, 
respectively . 

Tablie I1 shows the results of experiments 
in which other compountds olf K and Mg were 
compared with potassium acetate and mag- 
nesium oxide. The amount of potassium 
acetate used in the rations given in Table I1 
was 2.576 and an equivalent amount of potas- 
sium was given as potassium bicarbonate and 
phosphate. Magnesium oxide was used at a 
level of 0.5% and an equivalent amlouat of 
magnesium was included in the other magne- 
sium compounds. Thle data show that the 
growth of the animals receiving pokassium 
acetate and magnesium oxide but no gum 
arabic was rather poor. However, growth 
equal to that of aniimals on the stock ration 
was obtained, when lthese minerals were fed 
in the presence of gum arabic. An experi- 
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TABLE I. 
Effrct of Different Amounts o f  Potassium Acetate and Magnesium Orride 011 Growth of Guinea 

Pigs Receiving a Purified Basal Ration Plus 15% Gum Arabic. 

Potassium Magnesium Avg gain i n  wt 
acetate, oxide, No. of during 6 wks, 

% % animals g / d v  

None 
2.5 
2.5 
2.5 
5.0 
1.25 

None 
0.25 
0.5 
1.0 
1.0 
0.5 

5.2 
5.3 
7.2 
5.1 
6.2 
6.2 

TABLE TI. 
Growth of Guinea Pigs on Diff erent Rations. 

.4vg gain in id 
No. o f  during 6 wks, 

Ration anima 1s g / d v  

Basal + gum arabic 
Basal + -not:rssium acetate + magnesium oxide 
Basal + Hum arabic +- 
Rasal + gum arabic + 
Basal + gum arabic + 
Basal + gum arabir + 
Basal + gum arabic + 
Basal + gum arabic + 
Rcoliland stock diet 

oxide 

carbonate 

acetate 

sulfate 

magiiesiuni oxide 

+ magnesium oxide 

4 5.2 
4 2.6 

poltassium-acetate + magnesium 

potassium acetate +- magnwium 
13 6.4 

4 6.2 
potassium acetate + magnesium 

3 7.1 
potassium avptate + magnesiiirri 

pot,assium bicarbonate + 
4 5.4 

4 .5.2 

ment lasting 11 weeks showed that the "norm- 
al" growth on the ration containing potassium 
acetate and magnesium oxide continued at 
least this length of time. Of the other salts 
tested magnesium acetate showed a very good 
growth response. Furthler experiments with 
larger numbers of animals are required, how- 
ever, to show the comparative values of dif- 
ferent salts. 

Since potassium acetate and magnesium 
oxide were not active in the absence of the 
gum arabic, lit appears that they may produce 
conditions in the tract which allow the pres- 
ence of an in(testina1 flora more beneficial to 

raise the pH in the cecum is probably not 
correct because it was found that 'the p H  of 
the cecum was ithe same (average 6.9) irre- 
spective of whether or not the diet contained 
added K and Mg. 

A normal rate of growth for 
guinea pigs, comparable with the growth on 
commercial rations, was obtained when potas- 
sium acetate anld magnesium oxide were added 
to a purified basal ration containing all of the 
known nu'trients (except vitamin B1z) and 
15% gum arabic. The best results wer'e ob- 
tained with 2.5% potassium acetate and 0.5% 
magnesium oxide. 

Summary. 

the host. The assumption that they may Received Narch 28, 1949. P.S.E.B.M., 1949, 71. 


