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RUMEN LACTATE CONCENTRATION AS INFLUENCED
BY ADDED POTASSIUM & ViTRO

Bakht Beldar Khan

Thz inituence of potassiom (200, 300, and 1000 m M lirer)
N rumen lactate concentriation was dztermined by maasuring
lactic acid coneentration. /e vitre  Rumazn Auid samples ware
obtained from a ruman-fistulsted steer fed mainly conventrucs
plos low quality alfalfa hay. Three hundreed ar 1500 mg
of substrate [ o mixture of equal parts of giucose, wlfalls  meal,
and starch) were added Lo samples which were analysed for
determining lactate cancentrations  Incubation of samples was
carried out for 2 or 4 hours at 3% €. Colorimetric method wus
nsed for lactate determinations. The rtesponse of iactate
content to high levels of added potassivn in rumen fluid samples
wis variable, A comparison with control samples indicaied
that samples with 500 and 1030 mM liter of added pulassiim
exhibited notable decline in lactute concentration, while the
addition of 200 mMfiiter potassium  appeared to cause a
progressive accumulatton of lactic acid, in vitro.  Incubation
pericds, potassinm und substrale levels, all significant)y (P2 001;
affected the lactate concentration in rumen floid.

INTRODUCTION

The concentration of cations and anions in the animal body below
certain levels results in deficiency effcets whereus their concentration above
certain lovels may prove harmfut to the orgamsm, Whanger and Matrone
(1966) suggested that deficiency of sulphur in the diet of sheep was
responsible for a possible reduction in number of lactic acid Fermenting
microbzs in the rumen, leading to lactate accumulation,  Buon and tatrone
(1968) reported thut incotporating ullaifa (5 nor cent) or sodivm bicarbonate
{6 per centd and pamssiun hicarhanate (4 pir canty or bath in the bazat urea
dict of sheep. the metabolism of lactats was enhanced.  Both the cations
and allulla  perhaps furnished outrients or cofactors that stimulated the
prohileration of micrub:s invalved in acrylate pathway

Potassium (K} constitutes an important catior in ruminant rations.
Its consumption espzzially by dairy animals on Iwib pastores may go as high
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as 500 g or more daily. Since high lactic acid concentration may lzad to
atypical fermentations resulting in lactic acidemia, the present work was
initiated to find out if excessive comtent of K in rumen fivid affects the
concentration and in wire fermentation of lactate,

MATERIALS AND METHODS

A rumen-fistulated steer was used as rumen Auid donor. The animal
was fed twice daily a ration conosisting of rolled corn, liquid protein
concentrate and low quality alfalfa hay, Free access to water was allowed
at all times.

Rumien fiuid samples were collected 2 to 3 hours post feedings,
approximately 150 ml of Auid were squeczed out of well mixed rumen
contents obtained by direct insertion of bhand in the rumen. After straiming
through four layers of choese cloth, an aliquot sample from every trial,
designated As zero time was analysed for lactic acid and original K
conbent.

Ninety-six milliliters of the strained rumen fluid were mixed with 64 ml
of phosphats buffer solution adjusted to a final pH of 6.6 and prewarmed
to & temperature of 39 €. Ten milliliters of this mixture were poured inio
each of the 16 glass incubation tubes (30 ml capacity)., A substrate,
contalning equal parts of glucose, alfalfa meal and starch, was added :o
rumen fuid samples at two levels. Thres hundred milligrammes of this
substrate mixture were added to each of the tubes numbeted one to eight,
whereas. 1500 mg of the same substrate were added to each of the tubes
with numbars 9 to 16.

Three levels of K viz., 200, 500, and 1000 mM/liter were used for
adding potassium as chloride salt to rumen fluid samples. Thus fubes with
numbers 34,11 and 12 contained 200 (K-200), tubes 5, 6, 13 and 14 contained
500 (K-500), and tubes 7,8,15 and 16 had 1000 {(K-1000)mM liter of added K.
Ir.cabation tubes with numbsrs 1,2,¢ and 10 served as contrel (NK) samptes.
The axperimentat as well as control samples were run in duplicate.

Each sample was well mixed, then gassed with carbon diozide for ten
seconds, loosely stoppered and was placed in  the incubator maintained at a
temperaturg of 39+ 1| C. The samples were shaken every thirty minutes. At
the end of two hours incubation, sight of the 16 samples representing one
from each duplicate set, were picked up at randem. The rest of the eight
samples were incubated for another two hours, thus, hall the number of
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Bampiles was incubutad for two and -tha other hall for four hours. At t4=
complction of the respaitive incubation periods 5 mi of 25 p:at cent metaph-
ssphoric acid were added to each tuba to stop flurther farmentative activity.
Lactate conceatration in thzse samples was determined aocording to the
method of Barker and Summerson (1941). Potassium content of the original
Fumen fluid samples was deiemined by using atomic absorption (Perkin-Elmer
303} spectrophotometer {Wilson, 1967).

RESULTS AND DISCUSSION

Table 1 shows the mean concentrations of lactate jnfluenced by
various levels of K {None, NK; 200, K-200; 500, K-500; and 1000 mM;
liter, K-10M) added to rumen fluid samples. The resylts have heen pre-
sented in a way that the effsct of incubation pericds and levels of substrate
used in these experiments can aiso b: observed. The range of average lactate
concentrations chseved was 138 to 367 in K-200; 66 to 110 in K-500: and
3ty 48/mg par cent in K-|090 samples as compared (o §5 to 29] m7 p:f ceat
in control sampies. All the samples containing 1500 mg substrate whan
incubated for4 hoyrs showed higher lactic acid concentration, Analysis of
variunce indicated that K levels, substrate lovels, and incubation periods had
a significant (P<;0,1) effect on lactate levels.

TavLe . Mean runien lactare cercentraifon 1n vitro
Incubation paricds

Amount af 2 hours . 4 hours
potasstum (k)
added ' Levels of substrate added (my)
{mM Jiter)
300 1500 | RIHH 1500
Mean + S E. Moan + S FE Mean + 5.E Meant 5E
i mg lactate | 103 ml rumen floid......... ...
None BS = 11 179 - 28 39 = 6 291 + a4
{NK)
200 138 + & 263 + M 2I0 + 25 67 -+ 53
(K-20)
500 66 - 5 78 - 2 243 + 3¢ 10 + 8
{K- 500)
1000 | -~ 4 40 + 2 42 43 48 + 2
(K-1000) : :

Mean lactate concentration and original K content in zero time rumen
fiuid samples were 1.04 mg/100 ml and 24 mb /liter, respectively.
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With (he pussible exceprion of K-200 samples, increase in K added to
rumen fluid samples, appeared to depress the activity of lactate producing
mictootganisms both in K-500 and K-1000. In the latter. due to higher K
coneantration, the inhibition seemed to bhe more drastic, presumably by
involving additional microbial species responsible for lactat: production.
MacLed and Onofrey (1957) reported that 800 mM/liter sodinm or patassiom
when added to culture media, inhibited the growth of three marine arganisms
under studv. It was observed by Bardos and Gordon (1933) that addition of
the chloride salts of potassism, magnesium or calicum to & basal medium in
slightly hypertonic concentration, inhibited the growth of Lactobacitius leich-
marnii. This inhibition was reversed by the addition of sulficient amount
of Rz, With ap ingrease in incubation time and higher levels of substrate, a
variable tise in lactate content was noticeable in K-500 and K-1000 samples.
This rise was maore apparent in K-500 (dve to low K concentratian) than in

K-1000 samles,

Samples (KK-500) containing 300 mg substrate incubated for 4 hours
exhibited a relatively higher rise (243 mg per cent) in lactic acid levels than m
those samples (110 mg per cent) containing 1500 mg substrate and incubated
for & similar peried. This fall in lactate content seemed on the one hand to

bz the result of a depression in the activity of lzctate produccersand on the
other hand to be due to the cousequent suppression of lactate utilizing

microogranisms.

A camparison of lactate concentration (table 13 in NK, K-200, K-3500,
and K-1000 samples containing 308 mg substrate when incobated for 2 or 4
hours, respectively, showed that lactic acid wvalues fell from 83 o 9 mg
per cent is confrol samples due to laclate farmentation by lactate utilizers,
Contrary to this, a varying but increasing amount of lactic acid accumula-
tion was evident in exparimental samples containiog varions levels of K.
- This consequantly appeared o indicate that lactate fermenting mi¢roor
sanisms were also influzncod by the inhibitory vtole of K. Normally, any
Jactate accumlation in the rumen is expected to decline to the original low
levels after 1 to 3 hours (Waldo and Schultz, 1936).  For the rumen fluid
samples thut contained 1500 mg. substrate. it may be stated that despite the
inhibition arising out of higher levels of ¥, 2 rise in  lactate valuzs,
though variable in magnitude, may be expected with an increase in
concentration of substrate and incubation time.
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No explanution seemed readily available for the bzhaviour shown
by K-200 samples concerning high lactates levels. Roberts ef of (194%) in
theic studies of K moatabolism in  Escherichia coli, however, suggested
that more glucose wis utilized in the presence of potassium at low pH than
ar high pH. This might partly explain the situation obtained in K-200
samples, since in the laiter, pH would be low us compared to samples
containing 300 or 1000 mM K/liter,

Presentation of a complete picture of changes associated either with
turen microbial papulation or in its matabolic pittern in response to various
levels of K added to rumzn  fluid samples seemed difficult. Further ex-
ploration of thz problem, therefore, is need to provide concfusive evidence,
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