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Comparative Study on the Absorption of Water after Oral Administration of
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Chong-Kook Kim' and Beom-Jin Lee*

College of Pharmacy. Seoul National University, Seoul 1571-742, Korea
*College of Pharmacy. Kangwon National University, Chuncheon 200-701, Korea

(Received December 25, 1994)

After oral administration of various drinking solutions, the initial absorption rate of water through
gastrointestinal tract of the rabbits was evaluated using tritinated water CH.O) as a marker to develop
the sports drinking beverage for Korean people. The polynomial curve fitting over 20 min was performed
using computer program to obtain the initial absorption rate of water from the tangent line of the fitted
equation because initial absorption rate of water was more critical compared to elimination rate during
exercise. The amount of water absorbed was increased but a large variation was observed among testing
preparations in a small study group (2<n=<86). The initial absorption rate of water from isotonic sports
drinking beverages was statistically significant when compared to hypertonic cola but was not significant
when compared to hypotonic solutions (potable water and barley water). In case of hypertonic sports
dringking beverages (i.e. Takeda), initial absorption rate of water was not improved and efficient when
compared to other isotonic sports dringking beverages. The initial absorption rate of water from pre-
scribed isotonic sample solution containing electrolytes, carbohydrates, and vitamins was not statistically
significant when compared to other isotonic drinking beverages but showed similar absorption profile.
It was obvious that isotonic solutions simultaneously containing electrolytes, vitamins and carbohydrates
(sugar and glucose) had a tendency to increase the initial absorption of water compared to hypotonic
(potable water and barley water) and hypertonic preparations (orange juice and cola). Although statistical
significance of initial absorption rate of water between isotonic sports drinking beverages and hypotonic
potable and barley water was not observed, unlike the hypertonic solutions, isotonic sports drinking
beverages may aid not only to replenish loss of water, electrolytes and other nutrients during the exercise
but also to prevent dehydration and muscle fatigue, resulting in improved physical performance in an
exhausted condition.

Keywords— Sports drinking solutions, Initial absorption rate of water, Polynomial curve fitting, Isotonic,
Hypertonic, Hypotonic
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Figure 1—Profiles of water absorption after oral administration of twelve drinking solutions (a~1) to rabbits. The dotted
line indicates the second order regression polynomial fitting over 20 min. The solid line indicates the tangent line of the
second order polynomial fitting at time zero.
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Figure 1 continued.
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Table 1—Comparison of Physical Properties of Various Te-
sting Preparations

Table I —/nitial Absorption Rate of Water after Oral Ad-
ministration of Various Testing Preparations to Rabbits

. Sugar
Prepara- Osmolality . NaCl
. pH  Acidity Content
tions (mOsm) . %)
(Brix)
Saline (0.9%) 308.6 58 - - None
Barley Water 1.5 74 - -- None
Orange Juice 728.0 4.4 0.800 12.0 None
Cola 672.0 33 0.070 10.6 None
Aquarius 360.5 - 0.130 6.0 0.044
Gatorade 4185 - 0.217 6.5 0.070

Pocari Sweat 371.1 35 0.232 6.0 0.116
Spoterra 380.3 3.8 0.180 6.6 0.061
Suntory 4785 35 0.122 6.5 0.047
Takeda 798.3 30 0.262 10.0 0.665
Sample-II 368.5 - - 6.0 -

Initial Absorption

Preparations o .
rate (cpm/ml/min)
Potable Water 3 952 + 252°
Barley Water 4 818 + 310
Cola 5 536 + 256
Orange juice 5 843 £ 234
Aquarius 3 1125 + 457*
Gatorade 2 1169 + 5.6*
Pocari sweat 6 1136 + 569*
Spoterra 2 1017 + 56*
Suntory 3 1106 + 199*
Takeda 2 83975
Sample-1 2 840 + 150
Sample-1I 2 989 + 213

*Not available.
Potable water and sample-I were not determined.
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“Number of rabbits used

"Values are expressed as mean = standard deviation.
*p<0.05 by LSD compared to cola.

Data were fitted by the second order polynomial equation
over 20 min. Initial absorption rate of water was obtained
by plugging time zero against derivative of second order
polynomial equation.
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