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The quality control of laboratory data is an essential part of clinical laboratories.
Human frozen & lyophilized sera are normally used in quality control to monitor the
day to day variations in laboratory performances. However, these sera have vaious di-
sadvantages such as the need for special equipments, viz. a lyophilizer, a deep freezer
at -30° C or -70° C for storing the frozen sera. Some constituents like proteins are
destroyed during lyophilization and some are lost during reconstitution. Recently, both
‘human and animal liquid sera with ethylene glycol as stabilizer have replaced frozen and
Ivophilized sera. Animal sera, especially bovine, are superior to human sera due to the
possibility of collecting large amounts without encountering ethical problems. Moreover,
the laboratory personnel does not have to Jace infectious specimens such as hepatitis or
AIDS.

Reprint requests : Werawatgoompa S, Department of Biochemistry, Faculty of Medicine,
Chulalongkorn University, Bangkok 10500, Thailand.
Received for publications. March 2, 1987,
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Table 1 Summary of stability results for all analyte-pool combinations.

Analyte No.of pools il::;ei::c)i (l:e: (70)‘ N:t;lfz )
Total protein 25 0O 1 4 24 (96)
Lactate dehydrogenase 18 3317 2 (11 13 (72)
Potassium 21 5 (24) 1) 15 (71)
Calcium 26 4 (15) 5 (19) 17 (65)
Creatine phosphokinase 14 1 () 4 (29) 9 (64)
SGOT 24 521 4 (17) 15 (63)
Chiloride 23 7 (30) 209 14 (61)
Alk. phosphatase 24 8 (33) 4 (17) 12 (50)
Sodium 27 14 (52) 1@ 12 (44)
Phosphorus 24 1@ 13 (59) 10 (42)
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Table 2 Coefficients of variation in various determinations (percentage of mean value).

787

%CV
serum Glucose BUN Sodium Potassium | Total protein SGOT
(mg/100 ml) | (mg/100 ml) | (mEq/L) (mEq/L) (gm/100 ml) | (Sigma-Frankel
units/ml)

Lyophilized No.

127 4.7 16.7 2.7 6.8 0.9 19.4

128 4.9 15.8 5.4 6.8 4.1 -

129 2.1 13.1 4.3 8.7 34 16.2

130 3.8 18.2 3.8 9.1 1.4 -
Frozen No.

127 5.4 11.7 1.3 2.0 1.3 11.6

128 3.7 14.3 4.2 5.0 1.4 19.1

129 11.4 7.1 1.7 1.7 0.8 23.4

130 13.2 12.1 2.0 4.0 0.8 34.0

N 2 lwseeunsndndedwudda-
thzanfraanmudstim (%CV) maanﬁi’aawdwq
Tudfaududawtosnidiuuks sntfusres glucose
unz SGOT Felurmamlilldlfingusdr nsizing
la WswdnsInI¥a glucose udFuudalFnauaiu
dntunmrfadniimefaludsuutudwes Idsguidiaug
wisfnidfuids iwtznmadoudTuukedaafomld
Twganh wannniifsdasndediienutugmaiu
fuRies

Uldali® 1demuBoufisunsnsfinizh
d5untudouszdiuuks ielfillussmuquammn
MkeIfns e afusieamsed Berry e
#1968 mamd 35segigsuuadudsuiddhom
innlfidussmuguqamnwniaka nlidnsnens
unnifuatunsnag ua:t%m'wmsshw] ﬁﬁa;j’lu

Fruwvidouinnzegd Wanilifgungives wen
nnfdistniflulassnsmuguasnmneuen (Bx-
ternal Quality Control Programme) facwzainda
msmlisdd witadsde smumiedterlu
#5uuRaifia polymerization wnzlusduuriviiagn
vew wennindid s meianeuinlul$asin
Wdwlsdnmfadnldn unemitienzf1aflign
o1 wrrdSnasslunaligndadusns fuld
wenawin lhzimeus deurluieeifidassc e
Frutitmiiadrinss medswsinasve nindilders
arliuinen Joinlemdteneildaaly nsldds
urudelefininBiuuks inszdfuusudiifnwauzinilon

dfugafildnndiazannnddisuke weniianzad

uraluainn 3

Table 3 Comparison of the between-day variation using lyophilized vs frozen sera.

%CV of daily mean values

Component in serum Lyophilized Frozen
Serum pool Patient resuits Serum pool Patient results

Albumin 0.8 1.1 0.3* 0.8
Alk.phosphatase 3.8 4.3 1.3* 2.5
Calcium 1.0 1.0 0.4* 0.8
Creatinine 1.3 3.4 0.8* 1.6*
Phosphate 2.1 4.9 0.5* 1.5*
Sodium ion 0.5 0.5 0.2* 0.2%

* msassadilipddgnandd (p< 0.05)
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Table 4 Summary of data from liquid control material stored at refrigerator temperature (2 to 8°C)

for 24 days of 3 laboratories.

Analyte L-‘l_ean Standard_deviation Sta&iiitl‘"s""
H B J H B J H B J
ALP (U/L) 187 294 240 2.5 2.6 39| S S S
AST (U/L) 104 142 84 2.1 5.8 39| S S S
ALT (U/L) 60 113 112 2.1 10.7 46| S S D
LDH (U/L) 597 701 - 19 81 - S S -
CPK (U/L) 313 600 - 8.9 | 39 - S S -
Glucose (mg/L) 1580 (1620 |1740 40 38 14 D S S
Urea nitrogen (mg/L) 580 570 610 11 13 10 S S S
Creatinine (mg/L) 54 56 48 3.0 2.0 1.0( D S I
Uric acid (mg/L) 69 63 71 1.0 3.0 20| S S S
Bilirubin (mg/L) 39 39 43 1.0 1.0 20| S S D
Triglyceride (mg/L) 760 11860 740 53 1172 36 S S S
Cholesterol (mg/L) 1740 2360 |2370 60 1166 67 I S S
Total protein (g/L) 82 77 84 1.0 2.0 1.0 S I S
Albumin (g/L) 48 54 47 40 2.0 1.0} S S S
Iron (mg/L) 1.84 1.59] - 0.06 | 0.04 - D S -
Sodium (mmol/L) 152 149 - 2.5 1.8 - S S -
Potassium (mmol/L) 6.8 6.9 7.6 0.2 0.2 1| 0.2 D S S
Chloride (mmol/L) 117 114 112 3.7 1.8 1.4 S S S
Carbon dioxide (mmol/L) 32 31 35 1.3 1.6 09] S S S
Calcium (mg/L) 131 140 145 2.0 6.0 30 S I S
Inorganic phosphate 45 59 51 2.0 4.0 1.0} S S S
(mg/L)
Magnesium (mg/L) 22 27 - 1.0 3.0 - S S -

Stable

Significant decrease (p = 0.05)

Significant increase (p = 0.05)
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Table 5 Summary of data from liquid control material stored at freezer temperature (-15 to -20° C)

for 55 week of 3 laboratories.

Mean Standard deviation Stability(l’s"‘)'
Analyte Lab Lab Lab

H B J H B J H B J
ALP (U/L) 102 318 244 47 | 29 49| S D S
AST (U/L) 59 136 88 4.4 12 14 S S S
ALT (U/L) 593 106 110 4.0 9.9 48 | S S S
LDH (U/L) 315 665 - 12 47 - S S -
CPK (U/L) 1550 592 - 14 48 - S S -
Glucose (mg/L) 590 {1640 1740 | 29 64 43 S S S
Urea nitrogen (mg/L) 52 580 610 | 14 19 15 S I 1
Creatinine (mg/L) 69 57 47 | 30 2.0 2.0 S S I
Uric acid (mg/L) 40 62 72 2.0 3.0 20| S S S
Bilirubin (mg/L) 730 36 39 2.0 4.0 30| S S D
Triglyceride (mg/L) 2040 1730 790 | 80 180 99 S S S
Cholesterol (mg/L) 81 (2330 2440 |170 210 110 I S S
Total protein (g/L) 49 77 83 3.0 2.0 20 S D S
Albumin (g/L) 188 52 46 4.0 2.0 20| 1 D S
Iron (mg/L) 1.871 1.70}{ - 0.09] 0.09 - S I -
Sodium (mmol/L) 153 149 159 1.8 2.2 1.1 S S S
Potassium (mmol/L) 6.8 6.7 7.5 0.1 0.2 02| S D S
Chloride (mmol/L) 117 113 111 3.7 2.0 1.6 | S S S
Carbon dioxide (mmol/L) 32 32 35 1.6 1.6 1.7 D S D
Calcium (mg/L) 133 141 143 4.0 4.0 30 S S D
Inorganic phosphate (mg/L) 44 59 50 2.0 4.0 1.0 S S S
Magnesium (mg/L) 24 24 - 2.0 2.0 - S S -

S = Stable

D = Significant decrease (p = 0.05)
I = Significant increase (p = 0.5)

.
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Table 6 Comparison of concentrations of analytes in human, bovine, equine and porcine sera.

Analyte Human Bovine Equine Porcine
Albumin (g/L) 43 32 - -
Alk.phosphatase (u/L) S5 56 - -
Amylase (u/L) 180 15 - -
AST (u/L) 26 85 - -
Bicarbonate (mmol/L) 25 - - -
Bilirubin (umol/L) 7 3.0 10 2.6
Calcium (mmol/L) 2.5 2.68 3.08 2.49
Creatinine (umol/L) 80 97 97 88
Glucose (fasting) (mmol/L) 5.0 2.8 4.1 39
Potassium (mmol/L) 4.3 4.3 4.0 4.6
Sodium (mmol/L) 141 142 139 148
Total protein (g/L) 70 68 68 80
Urea (mmol/L) 4.7 4.3 4.7 5.0
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