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Bovine serum seperated from whole blood taken from a slaughter-house and human serum
Jfrom blood bank doners were collected in 15% ethylene glycol. Analyses for 16 biochemical substances

were performed. Both sera were divided into small quantities and stored at 4°C and at -10°C.
They were analysed again every week. It was concluded that most biochemical substances of bovine

as well as human serum were stable for 8 months and could be used as quality control serum if kept
at 4°C. Only alkaline phosphatase, bilirubin, creatinine, SGPT and uric acid were stable for 5 months.
Serum stored at a lower temperature gave similar results.

Reprint request : Buranasiri K, Department of Biochemistry, Faculty of Medicine, Chulalongkorn
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nitrogen, calcium, chloride, cholesterol, creatinine,
glucose, inorganic phosphate, potassium, sodium, SGOT,
SGPT, protein U8e uric acid
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Analytical Methods used
Analyte
Lab R Lab P Lab C
Alb. BCG SMA 1I (BCG) BCG
Alk. p-nitrophenyl SMA 1I (Bessey phenolphthalein
Lowry Brock 37°C) monophosphate
Bili. Molloy SMA 1I (Jendrassilk Grof) Diazo
BUN Diacetylmo SMA 1I (Diacetyle Urease-GLDH 340nm
noxime monoxime
Cale. O-cresolphtha SMA 1I (o-cresolph- O-cresolphthalein
lein complexone thalein complexone complexone
Cl- ISE Beckman E4A (ISE) Coulometric
Chol. Enxymatic SMA 1I (enzymatic) Cholesterol esterase peroxidase
~Crea. Jaffe-kinetic SMA 1I (Jaffe’s) Jaffe’s-rate
‘Glu. Enzyme end SMA 1I (oxidase) Glucose oxidase
point peroxidase
Inor. P Colour end SMA II (phosphomolybdate. = Phosphomolybdate
point SnCl2)
Potas. ISE Beckman E4A (ISE) ISE
Sod. ISE Beckman E4A (ISE) ISE
SGOT Enzyme-kinetic SMA II (340 nm) Enzyme-kinetic 340nm
SGPT Enzyme-kinetic SMA 1I (340 nm) Enzyme-kinetic 340 nm
Portein Biuret SMA 1I (Biuret) Biuret
Uric acid  Phosphotung SMA 1I (phosphotungstate- Phosphotungstate-
state tungstate bicarbonate
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Figure 1. Total protein of human serum stored at 4°C of laboratories R, P and C.
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Figure 1. (Cont.)
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Figure 2. Uric acid of human serum stored at 4°C of laboratories R, P and C
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Figure 2. (Cont.)
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Figure 3. Glucose of bovine serum stored at —10°C of laboratories R, P and C.
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Table 1. Statistical parameters (Mean 1 S.D) for the determination of serum stability.

Mean * SD (n=30)
Analyte Human Serum Bovine Serum
Lab R Lab P Lab R Lab P
Albumin (gm/L) 42.85 £ 2.06 | 45.58 £ 2.63 | 21.70 £ 0.80 | 24.11 * 1.49
Alkaline Phosphatase 17.63 £ 1.36 | 62.37 £ 9.38 | 14.88 £ 0.83 | 71.79 £ 5.32
(U/L)
Bilirubin (mmol/L) 1002 X365 6321111 | 6931166 | 2.18 % 0.64
BUN (mmol/L) 1.92 001 | 644 £ 885 | 1.8 £0.09 | 423 £0.15
Calcium (mmol/L) 2341010 227 20.09 | 2.02X0.06 | 1.90 X 0.11
Chloride (mmol/L) 137.84 £ 9.45 1100.12 * 21.55(125.11 £ 7.91 | 95.81 £ 2.34
Cholesterol (mmol/L) 491 £ 0.15| 48 £ 040 | 138 X008 | 1.40 X022
Creatinine (umol/L) 70.99 ¥ 10.75| 83.00 ¥ 5.69 | 61.42 * 12.32] 56.06 * 4.14
Glucose (mmol/L) 407 £0.18 | 453 X021 | 533 £0.16 | 594 £0.29
Inorganic Phosphate 1072009 | 119 X013 | 1.63F0.12 | 1.58 £ 022
(mmol/L)
Potassium (mmol/L) 498 082 | 4541009 | 572 £07 5.55 £ 0.11
Sodium (mmol/L) 149.10 * 15.9 [143.85 £ 2.64 [141.90 ¥ 15.66 [137.46 ¥ 2.58
SGOT (U/L) 22551289 | 3.40 1284 7075 F 3.42 | 55.37 £ 6.36
SGPT (U/L) 18.20 £ 2.35 | 10.95 £ 3.60 | 19.10 + 2.73 | 14.79 * 3.57
Total Protein (g/L) 72951 1.43 | 7479 £ 2.84 |67.75 £ 1.25 | 71.89 * 2.56
Uric Acid (umol/L) 299.05 ¥ 12.52(268.42 ¥ 23.55[127.03 £ 12.0 [113.47 T 18.88
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Table 2. Comparison of the stability of analytes between human serum and bovine serum stored at 4°C

and —10°C
Duration of stability (week)
Analyte 4°C -10°C
Human Serum Bovine Serum | Human Serum Bovine Serum
Albumin 32 32 44 44
Alkaline Phosphatase 27 27 29 23
Bilirubin 25 32 41
BUN 32 31 44 44
Calcium 32 32 44 44
Chloride 32 32 44 44
Cholesterol 32 32 44 40
Creatinine 32 21 44 40
Glucose 32 32 44 44
Inorganic Phosphate 32 32 44 44
Potassium 32 32 44 38
Sodium 32 32 38 38
SGOT 32 32 44 34
SGPT 27 - 44 44
Total Protein 32 32 44 44
Uric Acid 32 24 44 44

S15aiazNaMINAal

dl Ve ) =
nanInaaesiuaad I iiuniwae 9 dnane

\ da ' + [y o @ |
uwisfididnaguanveuian £28D ufndudunguauan
al' (3 = () d‘ & A‘ <l o s
Atwue  39kdinsdunmniRevvase el lug sy

- e 1 P & Ao o v 1
mifidwiuileniliswngnmafivdiudednslitne
° Vel o ~a 4‘( - a6 -} e/
dimaeigdvlavenseiiunid wialsrsewdn

. A& Ao o | M Vo X

Todeu  wwpaiiudsudiadrsldldsunissdnae
AWRNAIT (Aade Professor Whitehead) 1Iludu 39vin
Qo 1} ¥ - : 13 i
I¥g19drag98an1sdnszinizlantuay  agnen

[} 4 z 1 d‘ v 1 v o Qe
Tiansandu uaznsiuasvasaflénndrsdoslfua
mslladoseutu  wesldidulylufienmaduartues

-y « ¥ 1 @ A ea ¥ 4 o o
sthelsfionn frennndesdfiansvamitsdesladng
[l A o & 1 ar ] g: Q'
aglummw‘mn’muﬂ fAnazpausulednsrTiadtiuged

' a A= Y A wa ' VW wal '
ﬂ']ﬂoﬂa% YldulWi’l:ﬂﬂdﬂQUﬂﬂ’]il,mﬂ:l,mﬂﬂ&mﬁi

muquqmmwmnluaahoﬁ
M INaaaIinu lanaraandnnuIem

. (3) A eole o Pl o
289 Browning uazam:'® faszuziiafisnsiad 16 da
1ui§’u’3”;a§j@‘ﬁ 16 & @au Wafiudsudied o150 4
g3 alkaline phosphatase, bilirubin, creatinine,
. . A ) 1 >3
SGPT u&g uric acid mag‘lé’ﬂs:mm 5 100U LAnLAY
va o & ° M v -
19 105 D9 -15% a:ag‘lﬂmuﬂs:mm 8 Ao
~ ¥ v IR -l - °
aniuladoaliamanliediingunyaiin
Aa e s ad wal 1 et o
FiuTanlfidussnuquamniwldfirng fuau uen
dvv ar Al v 133 ¥ o e v 3
Nnidaszndadnay uwdtesfiannsdasnsiiu
a o as 1 v ' dvsa' o n' a
Frudathalvuuniifonseemidlasmaingsunm
ethylene glycol 1w 30% Gafinalisnw9uves Frajola
uazamz® Awuduilaidn ethylene glycol 30% ludsn
= 1 ¥ 1 iy 1 dy
au medizwnTnegldumndy 1 U walusenuil
1 Q- Qo s 3 -3
Lilddneludsah dmudrasfidmsledasnizes
Wudsudragnaldurunia 8 iiau Andsazrinmsdne
TagnAnd3unm ethylene glycol 910 15% (Uw 30%

o

L] & LA ® o as
innm5ﬁnmuwaa;ﬂ'lm’mwzu'wnsmww



192 wiug YAl uazamy

1'B’Lﬂumsmuquqmmwﬁvﬁmuluﬁaoﬂﬁmﬁmmanﬂu
SIIAILANUNTRNIIUON M Inasssgalay
fusnsdetralumauziivsan m%aﬁ;ﬁuw%'ﬁtmums
143 Suen

[ -
faanssulscma

[
a e WV o

Nl ummﬁumgm’mvgu%”nmﬁmn

Yy a

AR N

1. Whitehead TP. Quality Control in Clinical Chemistry
TP. New York : John Wiley & Sons, 1977.

106-112

2. Howanit PJ, Howanit JH. Lamberson, HU, Tiersten
D, Lansky H. Analytical bases with liquid

control material. Am JClin Pathol 1983 Oct; 80

4
PHIINIWUOVANT

ar

sulnruszind 2530 Q“ TLV0VBUNIZAT  TALUTN.
Q ‘ A - Qo QA QU
AT.UTINANG TEYAT uInanganaNad ua:quﬁ
a I3 d' ° v o~ e ; U v
usms laRasnmanalng Ylm'lnms’nuuqaw'lﬂ‘lﬂ
SH8 HALUN.AAT APENT UN.AUATY TIAUTIITL
aq o ' A Y 9 a P
ﬂlﬂmmmamaammﬂogﬂnﬂwtﬂulmaummas
UASTDTBLATH W.RMYIWT 1A1IgR FRuTULTY

(4) Suppl : 643-7

3. Browning DM, Hill PG, Vazquez DA. Preparation of
stabilized liquid quality control serum to be used
in clinical chemistry : WHO LAB/864.

4. Frajola WJ, Maurukas J. A stable liquid human
reference serum. Health Lab Serv 1976 Jan; 13

(1) : 25-33





