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1 Summary: Manual procedures suitable for use on standard benchtop spectrophotometers have been developed for

ithe enzymatic determination of Na* and K* in serum. Both assays require only minimal modification of reagents
}already available for BM/Hitachi analyzers and are performed in an endpoint mode, allowing up to 20 assays per
irun. The addition of a stop reagent is required — dipotassium EDTA for the Na* assay and sodium dodecyl sulphate
.for the K* assay. The most important criterion for achieving good assay performance is the precise pipetting of
sample and reagent. Within-run imprecision is <1% for Na* and K*, and between-run imprecision <1.5%, for
both assays at all but the lowest concentrations of K*. Enzymatic electrolyte results compare well with flame

. photometry, however the assays are more prone to interference by very high concentrations of bilirubin or triacyl-
‘glycerols than those performed on automated, dual-wavelength kinetic analyzers. It is possible to correct for most
interferences by inclusion of appropriate sample and reagent blanks.

Introduction are considerable demands for the analysis of Na* and
K* in smaller biochemistry diagnostic laboratories
where highly mechanized analysers are not available. In
these circumstances manual procedures which can take
advantage of the availability of the enzymatic kit rea-
gents while making use of basic benchtop spectropho-
tometers are desirable.

We have previously published methods for the enzy-
matic determination of Na* and K* in sera (1, 2). The
Na* assay involves the activation by Na™ of B-galactos-
idase!) which catalyses the conversion of o-nitrophenyl-
B-D-galactopyranoside to galactose and o-nitrophenol, a
reaction that can be monitored at 405 nm (1). For K*
determination pyruvate kinase is activated by K* lead-
ing to the conversion of phosphoenolpyruvate to pyr-
uvate which in turn is reduced to lactate by lactate dehy-
drogenase with concomitant oxidation of NADH. The
resultant absorbance decrease is monitored at 340 nm
(2). Reagents for these analyses have become available
in kit form for use in medium to high throughput bio-
chemical analysers such as the BM/Hitachi 717. There

The most convenient way to perform a linear kinetic
assay manually is to measure the change in absorbance
between two time points. For both assays, an initial read-
ing can be taken prior to starting the enzymatic reaction
by addition of a start reagent, and a second reading made
following the addition of a stop reagent. Taking this into
account we here describe modifications of the pre-
viously published enzymatic Na* and K* assays (1, 2)
that allow their determination by manual procedures
using a benchtop spectrophotometer. We have endeav-

N oured to utilise the existing kit reagents with minimal
') Enzymes: .

B-galactosidase: B-D-Galactoside galactohydrolase modification.
EC 3.2.1.23

Glutamate dehydrogenase: L-Glutamate : NAD(P) oxidoreductase
EC 14.1.3 Materials and Methods

D-Lactate dehydrogenase: I[EDC]-%?C??S : NAD oxidoreductase Instrumentation

Pyruvate kinase: ATP : pyruvate phosphotransferase A Shimadzu UV-160 Recording Spectrophotometer (Shimadzu
EC 2.7.1.40 Corporation, Kyoto, Japan) linked to a Tempette Junior TE-8J
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- for at least 5 minutes in a 37 °C water bath. Transfer the mixture

to a microcuvette for an initial absorbance reading at a wavelength
of 405 nm (A;) and return it to the 3 ml tube. Take initial readings
for all samples before starting the reaction in each tube by adding
sequentially 50 pl of the concentrated Na* R2 (prewarmed at 37 °C
for S minutes) to each tube. An interval of 20 s provides adequate
time for addition and mixing of the R2 reagent to each tube. After
incubating the tubes for exactly 8 min add 200 pl dipotassium
EDTA solution and mix thoroughly, then take another absorbance
reading. This final absorbance (A() remains unchanged at room
temperature for at least 15 min.

In order to calculate results, it is necessary to correct the A; of
calibrators and unknown samples for the dilution of the reagent
mixture brought about by the addition of R2 and the stop reagent.
This correction (A,) is particularly important when there is a spuri-
ous absorbance caused by a component not present in aqueous

standards (e.g. triacylglycerols) that may vary significantly be-

tween serum samples. The concentration of Na* in a sample is
then calculated from the difference in absorbance between A; and
A, for that sample, and then determined from a standard linear
equation derived from the low Na* and high Na* calibrators. The
calculation of these results is shown together with worked exam-

ples in the Appendix.

K+ assay

_The procedure for performing and calculating the results of an en-

zymatic K* assay is similar to that for a Na* assay with the
ym y

“following exceptions.

Prewarm 20 pl sample and 1.0 ml main reagent for 10 minutes to
allow the removal of endogenous NH{ in sera. Due to the high
initial absorbance of NADH at 340 nm which is above the spectral
linearity of standard benchtop spectrophotometers, readings are
taken at 360 nm wavelength where the extinction coefficient of
NADH is approximately 50% of that at 340 nm. Stop the reaction
by the addition of 250 ul of a 170 g/l dodecyl sulphate solution.
The changes in absorbance values are determined as described
above for Na*. Likewise the concentration of K* in a sample can
be calculated from the absorbance values of the sample and the
3.00 and 7.00 mmol/l K calibrators (see Appendix).

Accuracy

The three SRM materials were assayed according to NCCLS EP-
10-T criteria (4). In this procedure each material is assayed 3 times
per run in a strict order sequence. One run is performed each day
for 5 days.

Interference

Studies demonstrating the effect of haemoglobin, bilirubin and li-
paemia on the assays were based on the procedure of Glick et al.
(5). In order to keep the actual concentrations of Na* and K*
constant, two séparate portions -of a serum pool were treated with
a similar volume of water or interfering substance. Solutions with
intermediate concentrations between these low and.high pools were
then prepared as required.

A group of 47 of the most commonly prescribed drugs in our hos-
pital were tested for interference in the enzymatic Na* and K*
assays. by adding them to samples from a serum pool at levels
usually 5 times the upper normal expected therapeutic level, based
on NCCLS EP7-P guideliies (6).

Results

A condition essential for the satisfactory performance of
both assays is precise pipetting, particularly of the sam-
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ple and main (R1) reagent. The multipette is very suit-
able for pipetting R1 reagent as, on a number 4 setting
and 12.5 ml capacity combitip, it is routinely capable
of delivering 1 ml of water with a CV of < 0.15%, as
determined by weighing on an analytical balance. How-
ever pipetting precisions do vary depending on combitip
size and setting number. Likewise, a 25 pl sample can be
pipetted with a CV < 0.30% with the SMI micro/pettor.

Absorbance characteristics

After correction, typical absorbance changes are 1.30
AA for the 120 mmol/l Na* and 1.65 AA for the 160
mmol/l Na* calibrators. This is equivalent to an absor-
bance change of almost 0.01 AA per mmol/l Na* over
the 8 min measuring interval. In the K* assay an absor-
bance change of —0.45 AA and —0.85 AA can be ex-
pected for the 3.00 mmol/l K* and 7.00 mmol/l K+
calibrators respectively, i.e. —0.01 AA per 0.1 mmol/l
K™* per 8 min incubation interval.

Imprecision

Table 2 summarises the imprecision of the assays using
3 patient sera pools. Within-run imprecision studies
were performed on two separate occasions by assaying
18 replicate samples with the poorest performance
shown for each level. Coefficients of variation ranged
from 0.50 to 0.64% for Na* and 0.70 to 1.67% for K*.
Between-run studies using the same samples were per-
formed over 21 runs on 11 working days, and coeffi-
cients of variation ranged from 0.57 to 0.83% for Na™
and 0.88 to 2.59% for K*. The data obtained were con-
sidered to be very good with the exception of the lowest
K* concentration where the performance was satisfac-

tory.

Tab.2 Assay precision for 3 patient sera pools using BM/Hitachi
enzymatic Na* and K* reagents with manual enzymatic tech-
niques.

Na* (mmol/l) K* (mmol/l)
Low Mid High Low Mid High
Flame 1269 1436 1575 248 423  6.64
emission
photometry
Within-run (n = 18) imprecision
Mean 1253 1426 155.8 252 440 6.67
SD 0.62 091 0.80 0.042 0.037 0.047
CV (%) 0.50 0.64 052 1.67 084 0.70
Between-run (n = 21) imprecision
Mean 1262 143.0 156.7 256 440 6.70
SD 0.72 1.06 129 0.066 0.052 0.059
CV (%) 0.57 0.74 083 2.59 1.18  0.88
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Electrolyte concentrations in serum were determined by
routine flame photometry over 10 runs.

Linearity

Comparisons made by serial dilution of a high Na*/K*
serum pool with a low pool, demonstrate that the Na™*
method is linear from at least 90 to 170 mmol/1 (fig. 1).
Over this range linear regression analysis gives
2 > 0.999.

Similarly the enzymatic K* assay is linear as deter-
mined by serial serum dilution from at least 1.5 to
9mmol/l (fig. 2) with regression analysis giving

190
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Fig. 1 Linearity of the manual enzymatic Na* assay. The linear
range determined by serial dilution, was between at least 90 and
170 mmol/1.
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Fig.2 Linearity of the manual enzymatic K* assay. The linear

range determined by serial dilution was between at least 1.5 and
9 mmol/l.

r2 > 0.998. Above this range the manual assay displayed
a negative bias.

Accuracy

Table 3 shows the concentrations of Na* and K* deter-
mined by the manual enzymatic assays for the 3 SRM
909 sera compared to the definitive concentrations. For
completeness, values obtained by routine flame photo-
metry are also shown. It can be seén that thé manual
erizymatic techniques underestimate Na*® by about
3 mmol/l at low concentrations and overestimates K*
by about 0.25 mmol/l at low to normal serum concentra-
tions in these particular control sera.

Interference

Table 4 demonstrates the effect of haemolysis, triacyl-
glycerols and ammonium ions on the Na‘* and K* as-
says. Due to the release of K* from red blood cells,
haemolysis was not tested in the enzymatic K* assays.
There is an observable interference in the Na* assay
when the sample concentration of haemoglobin is above
5 g/, or lipaemia levels are above 2.5 g/l of added Intra-

i
i
|
i
!
i

lipid. In the K* assay lipaemia levels above 2.5 g/l of :

added Intralipid cause interference in the enzymatic as-
say. From Table 5 it can be seen that bilirubin concentra-
tions above 240 pmol/l appear to lower the measured
K™*. For every 100 pmol/l bilirubin the apparent serum
potassium decreases approximately 0.1 mmol/l. It ap-
pears that Mn™* ™ catalyses an iricrease in absorbance of
a bilirubin product near the measuring wavelength
which then interferes spectrally. The net result is an ap-
parently reduced absorbance decrease at 360 nm and
hence a lower measured potassium. It is possible to cor-
rect totally for bilirubin effects on the K* assay by the
use of a reagent and sample blank (see Appendix and
tab. 5).

In the case of lipaemic specimens, as both the basal pool
and the high lipid pool are diluted to the same extent
with either a similar volume of water or Intralipid
respectively, it would be expected that there should be
no change in either Na* or K* concentration. This is
borne out by flame photometric analysis, however above
2.5 g/l Intralipid the enzymatic analyses both demon-
strate a decrease in apparent Na* or K* concentration.

None of the drugs tested (tab. 6) showed any evidence .

of affecting either the enzymatic Na* and K* assays by

b
i
|
hig
l
|

|

more than twicé the normal method standard deviation, -

when used at 5 times the maximum expected therapeutic
concentration, and were therefore considered to cause
no clinically important interference.

Eur. J. Clin. Chem. Clin. Biochem. / Vol. 32, 1994 / No. 9
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Tab.3 Accuracy: Determination of [Na*] and [K*] by enzymatic
and flame photometric techniques in 3 SRM 909 sera. Values were

calculated over S runs and are compared to concentrations assigned
by definitive methods.

137.1

Na* (mmol/l) K* (mmoV/l)
SRM 909a-2 SRM 909 SRM 909a-1 SRM 909 SRM 909a-1 SRM 909a-2
Definitive value (mmol/l) 126.5 134.1 148.5 3.52 3.66 6.21
% (Flame emission photometry) (mmol/l) 126.4 135.0 148.9 3.56 3.63 6.25
Total imprecision (given as SD) 0.44 0.52 0.48 0.06 0.06 0.04
Bias -0.1 0.9 04 0.04 —0.03 0.04
X (Enzymatic) (mmol/l) 123.2 1349 149.9 3.80 3.86 6.29
Total imprecision (given as SD) 0.88 0.78 1.11 0.12 0.10 0.15
Bias -33 0.8 14 0.28 0.20 0.08
Tab. 4 Interference: The effect of haemoglobin, triacylglycerols (mean of 4 determinations with no correction). Electrolyte results
and ammonium ions on the manual enzymatic Na* and K* assays are in mmol/l.
~ Haemoglobin Intralipid NH7F
Haemo- Na* Na* Intra- Na* Na* K* K* NHZ K+
: globin Flame (enzy- lipid Flame (enzy- Flame (enzy- (enzy-
: emission matic) emission  matic) emission  matic) matic)
(mmol/l) (mmol/l) (€:74)) (mmol/l) (mmol/I) (mmol/f) (mmol/l) (pumol/1) (mmol/l)
Basal (0) 134.2 1345 Basal (0) 137.1 135.3 421 4.48 Basal (215) 5.65
0.63 134.1 1334 0.7 137.1 134.6 4.21 4.50 330 5.53
1.25 134.1 133.8 1.3 137.3 134.0 4.22 4.46 460 5.62
2.50 134.0 132.9 2.5 137.2 1324 422 4.09 600 5.63
5.00 134.5 132.7 5.0 137.0 129.9 423 2.85 720 5.61
10.00 135.6 127.8 10.0 126.5 - - 860 5.59

Tab. 5 Interference of bilirubin (above 240 pmol/l) on the mea-
surement of K* by manual enzymatic techniques. The elimination
of this interference by subtraction of sample and reagent blanks
can be seen.

For completeness the corresponding manual and flame photometer
Na* values are shown.

Nat

Bilirubin Na* K+ K* K+
(umol/1) Flame emission (enzymatic) Flame emission (enzymatic) (enzymatic)
(mmol/1) (mmol/1) (mmol/l) (mmol/l) (mmol/l)
with bilirubin
correction
8 141.0 139.8 4.33 4.56
20 141.2 140.6 4.33 443
40 141.3 140.2 4.31 4.49 4.40
60 141.3 140.5 4.32 4.49 444
120 141.2 140.4 431 441 448
240 141.4 139.6 432 4,28 4.47
440 1414 140.2 434 4.13 4.49
850 141.6 137.7 434 3.80 4.43
Method comparison Discussion

Figures 3 and 4 show the results of single determinations
of Na* for 100 patients and K* for 140 patients by the
enzymatic procedure compared to flame photometry.
The Passing-Bablok regression test (3) was applied to
the data and both techniques demonstrate a small but
statistically significant difference at a 95% confidence
level.

Eur. J. Clin. Chem. Clin. Biochem:. / Vol. 32, 1994 / No."9

There are at present no manual spectrophotometric as-
says described for the determination of Na* and K* in
sera. The recently available linear kinetic enzymatic as-
says can be modified for end-point determinations suit-
able for manual spectrophotometers if a stop reagent is
employed. Dipotassium EDTA, present in molar excess,
binds magnesium ions, which are essential for B-galac-
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tosidase activity, and stops the formation of o-nitrophe-
nol in the Na* assay. Similarly SDS eliminates enzyme
activity in the K* assay. Stop reagents also enable both
larger sample numbers and more precise Na* and K*
estimations in sera. In addition sophisticated spectropho-
tometers fitted with a thermostat are not required for
performing these measurements and multiple cuvette
holders are also unnecessary. A batch size of up to 20
assays is easily achievable.

Several other factors are critical for achieving maximal
precision in manual assays. Since the reactions are ki-
netic in nature, correct timing of the manual assays is

Tab. 6 Drugs tested for interference with the manual enzymatic
Na* and K* reagents.

Drug Concentration in the sample
(mg/h)
Acetylsalicylic acid 500
Allopurinol, | 50
Amitriptyline 10
Amoxycillin 80
Ampicillin 50
Atenolol 13
Budesonide 3
Bupivacaine 25
Captopril 8
Carbamazepine 120
Ceftriaxone 1500
Cephalexin 360
Cephalothin 1000
Dextropropoxyphene 15
Diazepam 20
Diclofenac 25
Digoxin 0.01
Diltiazem 1
Dothiepin 1
Enalapril 1.5
Erythromycin 200
Felodipine 0.08
Ferrous sulphate 4
Flucloxacillin 200
Gentamicin 120
Heparin 8000 iU/
Hydrocortisone S
Indomethacin 10
Lignocaine 60
Metoclopramide 8
Metronidazole 10
Mianserin 1
Nifedipine 1
Norfloxacin 53
Omeprazole 25
Oxazepam 25
Paracetamol 200
Phenytoin 100
Piroxicam 50
Prazosin 1
Prednisolone 8
Prochlorperazine 1
Quinine 20
Ranitidine 200
Trimethoprim 180
Verapamil 4
Warfarin 100
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110
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100 110 120 130 140 150 160 170 180

Na* (flame photometry) [mmol/i]

Fig.3 Manually assayed enzymatic Na* patient comparisons in
blood serum (single determinations) compared to flame photome-
try. The regression line obtained according to Passirg & Bablok
analysis is y = —7.731 + 1.055x; > = 0.980; Sy.x (calculated from
Standardised Principal Component analysis). = 1.26 for n = 100.
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Fig. 4 Manually assayed enzymatic K* patient comparisons in
blood serum (single determinations) compared to flame photome:=
try. The regression line obtained according to Passing & Bablok
analysis is y = 0.240 + 0.970x; r2 = 0.978; Sy.x (calculated from
Standardised Principal Component analysis) = 0.13 for n = 140.

essential especially with regard to the addition of both
the start and stop reagents. Precise pipetting of sample;,
main and stop reagents is equally important and we were
not able to obtain satisfactory performance without the
use of high quality positive displacement pipettes. The
within and between run imprecision, linearity and accu-
racy data are almost equivalent to those obtained by
mechanized analysers. This good overall performance is

Eur. J. Clin.'Chem. Clin. Biochem. / Vol. 32, 1994/ No. 9
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in large measure attributable to control of sources of
analytical variation in the assays such as pipetting
precision. The relatively large absorbance changes per
mmol/l of electrolyte during the measurement interval
also contribute to overall assay performance. Although
the Na* and K™* patient comparison data do show a
slight statistically significant difference when compared
to flame photometry, this is not of clinical significance.

The Passing-Bablok regression equation for the Na* pa-
tient data in figure 3 shows that a sample with a concentra-
tion of 120 mmol/l by flame photometry would be ex-
pected to read only 1 mmol/l lower by the enzymatic tech-
nique and only 1 mmol/l higher at 160 mmol/l. However
although routine flame photometry accurately recovered
the assigned electrolyte concentrations determined by the
definitive methods for the three SRM-909 human serum
samples, we observed that the Na™ result for SRM-909a-
2 was over 3 mmol/l lower by the enzymatic method. This
sample has a high K* concentration and the current Boeh-
ringer Mannheim reagent kit, unlike our original reagent
formulation (1) may produce a small negative Na* bias at
high K* concentrations as has been reported for a pooled
serum control supplemented with K* (7). Figure 3 (and
1. c. (7)) demonstrate however that bias is less in non-
pooled patient serum samples and as such does not present
a significant problem.

Interferences are more significant in the manual assays
than for the automated kinetic procedures (1, 2). Addi-
tion of over 2.5 g/l Intralipid to serum causes a decrease
in apparent Na* or K* concentration. The reason is due
to the combined high assay absorbances, which can ex-
cede 2.0 A, resulting from o-nitrophenol and lipid in the
Na* assay, or NADH and lipid in the K™ assay. With
lipaemic specimens in the manual Na* assay, the final
absorbance reading can often exceed the absorbance lin-
earity range of standard benchtop spectrophotometers.
This is in part due to the longer assay times employed
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which result in greater o-nitrophenol concentrations be-
cause of the utilisation of endpoint rather than rate ab-
sorbance measurements. The absorbance linearity range
of benchtop spectrophotometers is often lower than that
found in automated analysers and this problem can fur-
ther be aggravated by the use of 4 mm quartz cuvettes.
The masking of the incident light helped to improve
considerably spectrophotometer linearity to about 2.1 A
in the instrument we employed. If the specimen cannot
be clarified by ultracentrifugation, dilution with water
before analysis remains an option for both electrolytes,
or in the case of Na*, re-analysis of the sample at an
incubation time of less than 8 minutes. On the other
hand hyperbilirubinaemia causes a negative interference
in the K™* assay involving a Mn** catalysed increase in
a bilirubin product with absorbance at 360 nm. This ef-
fect however can be completely corrected by the inclu-
sion of appropriate sample and reagent blanks in the
assay (see Appendix).

We therefore conclude that Na* and K* may be reliably
determined by enzymatic techniques on standard spec-
trophotometers and with minimal modification of the
commercially available automated kit reagents. Excel-
lent performance characteristics can be achieved provid-
ing attention is paid to the precise pipetting of sample
and main reagent, timing of assays and an understanding
of the interferences likely to be encountered. The man-
ual methods should be especially useful in the small or
medium-sized clinical laboratory, or as a back-up for
mechanised instruments equipped with 1. S. E. units.
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Appendix
Calculation of Na* concentration

As detailed in the Na* assay Methods section above,
obtain the initial absorbance readings (A;) at 405 nm for
the two calibrators, samples or quality controls.
Following incubation with the R2 and addition of EDTA
stop reagent, take a final reading (Ag) for each assay
tube. In table 7 typical absorbance readings for the cali-
brators and a representative patient sample are shown.

Correct the absorbance readings Ay for assay dilution
to obtain:

A = (Final volume of cuvette contents)
f Sample volume + R1 volume

This correction is particularly important when there is
spurious absorbance caused by a component not present
in aqueous standards (e.g. triacylglycerols) that may
vary signiﬁ(iantly between serum samples.

The difference between the corrected (A;) and initial
(A;) absorbances yields the AAy for each calibrator and
specimen. To determine the [Na™] either pldt a curve of
AAy versus [Na*] or alternatively calculate the result
from the standard linear equation y = mx + b.

Where y = AAy, m = gradient of the curve, and b =
absorbance intercept for [Na*] of 0 mmol/l.

AAssigh Calibrator — AALow Calibrator )

Thus m = ( - ; -
[High Calibrator] — [Low Calibrator]
and from the example in table 7

_ 1.627 — 1.287°
160 — 120

Thus m = 8.5 X 1073,

As m represents the absorbance change per mmol/l Na*,
by simple proportion calculate b from the equation:

b= AAHigh Calibrator — M * [ngh Calibrator]

Tab.7 Characteristic absorbance readings and calculation of
[Na*] in blood serum. As calibrators are run in duplicate; average

From table 7
b = 1.627 — (8.5 X 1073) (160).
Therefore b = 0.267.
Rearrangement of the linear equation then produces:

[Na*]y = AAn—b

or 131.9 mmol/l .for this example ([Na*] = 131.0
mmol/l by flame photometry).

Calculation of K* concentration

Adopt the same approach to that of the Na* assay for
the calculation of [K*].

Table 8 below shows typical absorbarice values for cali-
brators and a sample ([K*] = 4.33 mmol/l by flame
photometry). In addition m, b and [K*]y are included
in the table and are dérived similarly as described for
Na™. Note although the calculation is correct, the sample
has a very elevated biliribin concentration and correc-
tion for this interference is detailed below.

Correction of K* concentration fer bilirubin
interference

It is possible to correct for the effects of a high bilirubin

concentration on the K™ assay by the use of a reagent

and sample blank (tab. 5). To achieve this use an extra
tube for the reagent blank and an extra tube for each
sample with a high bilirubin. Dispense water and sam-
ples and pre-incubate with the R1 reagent as normal.
Take an initial absorbance reading (A;) and add 250 pl
SDS to the water blank and to one of each duplicate
reaction mixture containing the sample with high biliru-
bin. Add the R2 reagent to all tubes including the blank
tubes in the normal timed sequence. At the end of the

incubation, however, remove the water and sample

the two A; and also two A readings for éach calibrator before using
the A; and A absorbance values in calculations. o

Definition

Calibrator 2 Samiple

Absor.bance Derivation Calibrator 1
quantity [Na*] [Nat]
120 mmol/l 160 mmol/1
A; Initjal absorbance reading Observed 0.028 0.029 o 0.060
A¢ Final absorbance reading Observed 1.057 1.331 ! 1.164
Ac Corrected final absorbance 1275 ul 1315 1.656 1.448
reading Ar 1025 pl
AAy Absorbance difference for a A. — A 1.287 1.627 1.388
calibrator or sample of ° (AA120) (AAi0) (AAy)

concentration N

(]
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Tab.8 Characteristic absorbance readings and calculation of [K*] in blood serum. In this casc a
sample and reagent blank have also been included to correct for bilirubin interference in the assay.

Quantity  Derivation Calibrator 1 Calibrator 2 Sample Reagent Sample
K] [K*] (H,0) blank blank
3.00 mmol/ 7.00 mmol/l
A Observed 1.641 1.644 1.810 1.644 1.809
Ar Observed 0.972 0.677 1.043 1.307 1.481
A, A (1325 ul) 1.256 0.875 1.348 1.690 1.914
'\1025 pl
AAy A — A —0.385 —0.769 —0.462
(AA;) (AA7) (AAN)
m —0.769 — (—0.385) —0.096 (Calibration
7-3 only)
b —0.769 — [7(—0.096)] —0.097 (Calibration
only)
AAN—-b 3.80 (no
[K*In= - correction)

blank tubes from the water bath (at the specified in-
tervals) with no further SDS addition.

AAnc

The patient sample in table 8 has a bilirubin concentra-
tion of 480 pmol/l. Sample and reagent blanks are re-
quired only when a sample with a very elevated bilirubin

concentration is assayed for K*. Only 1 reagent blank

per run is required. The additional data needed for the [K* I
reagent and sample blanks is shown in the two right

hand columns in table 8.

K=

Determine the reagent blank absorbance difference (A))

from A, and A;.
i.e.
Ar = Ac - Ai
= 1.690 — 1.644 = 0.046

Therefore the corrected AAyc for the samples is:

= AAN - (As - Ar)
—0.462 — (0.105 — 0.046)
-0.521

]

i

Substitute this value for AAy in table 8 to recalculate

—0.521 — (—0.097)
—0.096

= 4.42 mmol/]

Thus it can be seen that [K*] is almost identical to the
flame photometer result of 4.33 mmol/l, however with-
out correction [K*] is underestimated by over 0.5

mmol/l.

Determine the sample blank absorbance difference (As)

from A and A;

Le.

il

A - A
1.914 — 1.809 = 0.105

As

I

T
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