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Abstract

The storage process and the time spent in transporting the specimens to the laboratory
have resulted in inaccurate values. The purpose of this study was to determine the stability of
glucose, BUN (blood urea nitrogen), creatinine, aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) in various blood collection tubes, including Gel & Clot, Clot Activator,
Heparin, Sodium Fluoride (NaF) and Gel & Heparin. Blood samples were collected from 90
volunteers and centrifuged for measuring chemicals at time 0, 1, 2, 4, 8, 24, 48, and 72 hours.
The data were compared with immediately measured values at 0 hours, allowable total error
(TEa) and the significant change limits (SCL) range. The results showed that the stability of
glucose in the NaF tube at 72 hours was not different from those of the immediately measured
samples (p = 0.270), and the values did not exceed SCL. The stability in Gel & Clot, Clot
Activator, and Heparin tubes was 24, 4, and 4 hours (p = 0.015, 0.001 and 0.004, respectively)
and the results were in SCL within 48, 4, and 4 hours, respectively. The stability in Gel &
Heparin tube of BUN, creatinine and ALT at 48 hours did not exceed SCL and were not
different from those of the immediately measured samples (p = 0.067, 0.161, and 1.000,
respectively). ALT was in SCL but different from those of the immediately measured samples at

24 hours (p < 0.001).

Keywords : Stability, Biochemical, Blood collection tube

*Corresponding author E-mail address: mu_mt_ning@hotmail.com
Received: 24 November 2019 Revised: 6 January 2020 Accepted: 24 February 2020



A

o o

Ns@Imaiansuwng N 48 PN 1 18U 2563 UWUTA UL

=

= ) d =) ) =~
M3ANHIANUAINUVBINANTIDILATIZHANSTIAN L ULEBA
laglsvasatnuiasagayanma

93013A WauAd*  uwianl ufMvny YIS YasEes waz dnds qnadu

QY o

NuAdAAINUasgARNAUING] NguaMATAMSUNNE aa1ulszamIngl nguUNWUNIUAT

> 1]
UNANYD
& v q' 1 Q' 1 v Y a vua =~ o v
NSZIUMSNVTNFIUAZ Sz AN T lumsvudIdsdInsIvmndaviel fUams Auamlw
a o 4' v gj [ Y o 1 q' y)
maneRianuaaanasula annegeluivemruaveInisNUNgINUsL AUV
] Q' VY o 1 = a a v 3’1 zdu ' 4' =~
danamInageutiin lagl¥diegamenian MmsIdeasauiinglszadiefinmanunany
4 . « .
YBINMITATIVILATIZH glucose, BUN (blood urea nitrogen), creatinine, aspartate aminotransferase
(AST) wag alanine aminotransferase (ALT) luriaeasiiama 9 Tawn Gel & Clot, Clot Activator,
Heparin, Sodium Fluoride (NaF) wa¢ Gel & Heparin lagl¥fagiataenvineraaias 90 51
nduanuazasialamstad 10 0, 1, 2, 4, 8, 24, 48 waz 72 $Ilud HaMIAIVIAN 1A
= o [ LA | I o 1 L' (%
WeUNUMIHAAITIVIANUA N8UNY allowable total error (TEa) wazs39tnsain1sgausung
Aadn (significant change limit; SCL) #amsfAnwunmMsnaaeay glucose Iuriaansta NaF 0
0172 $alae mliuanaannmvainsaiaiui (p =0.270) wasmnanauaed melurranusi
M358au5UMINaNN am5unasnsiia Gel & Clot, Clot Activator wag Heparin l#ishuanaigain
manasrTanunedelvsdayaIuana 24, 4 waz 4 ka3 (p = 0.015, 0.001 waz 0.004
o w \ w 1 1 4 o aa Q.II o o
MUAAY) Iﬂﬂmmaglumammmmwamumﬂﬂaun melu 48, 4 waz 4 F lamuanay
daumsnagevluviaearsiia Gel & Heparin lagliuusnssuniswaraanlumsnagey BUN,
creatinine waz ALT fivaan 48 alae meglugranasimsseniumandiin wazbivanmann
M lanaInsIadnnzyinui @ = 0.067, 0.161 waz 1.000 MUAIAY) @IHIVMTATIVILATIZH
ALT wynimeglusianamimsgandumandiin uamiuandaninanasaianuiedisi

]
o W =

WAy 24 52149 (@ < 0.001)

Mafny: ANUAINY §133IAN asaLNUEen

*é’%’nﬁﬂﬁbﬂuvﬂﬂmu E-mail address: mu_mt_ning@hotmail.com

SUUMANN: 24 WAIMEU 2562 uAluumaNu: 6 unTIAN 2563 FuAaiunaNw: 24 auaniug 2563



MsAnEIANUAINUYNHanTI Tz T unlludonlnglsasai ey 1na

YN
Hagtiumsdsnsramaeviesfiiams Ana
m3dansramelulsanegiia MInsIGUNINIIN
MheaTIaguMNIATeUN vaemadannmiedey
wdgudviesfidmsnans Tasnszuiumaiiy
Samnavszeznanlslunisvudadadansa
s L4 a oA IS o k4 a o
el fiianmseradinailinanmsianzn
IMAaALAAUNIBUANAIIAY INMTANYIAS
wasuwawesszdvmsiailudeaniiddnmy
: 4 - . .
nuhmaasuuasvesmsiailunmeie g fiu
f ~ = Vo W

Yaaudarminadey Imsasuuadlihiu
Tao glucose vzdszdvamasmelu 1 Falug
luviaeatasasiia clotted blood ualuviasatdsn
¥iia Gel & Clot 2HUANNAINUVDITZAY glucose,
total bilirubin, blood urea nitrogen (BUN) waz
. . A oA a a "
uric acid (Hotiunguvi 4 sarmwaua 14
wuda 1 dlat ud aspartate aminotransferase

4 ]
(AST) vsilszdugernlu 48 $alus'” msfnwn
mMsasuudasveaszavarsiailusiy laun
glucose, BUN, creatinine, sodium (Na+),
potassium (K™, chloride (CI') wa total CO2
(TCO,) naannifunenidiadenduihvasuas
davaeatividenlingungivies (25 eaem
= q: v A o =
esatsee) WU 7 $lue Tneasiaiaansadiiun
T a = Y :: I3 - v
melunanlitiu 30 1 udrdaviasaiudenld

d' a Y o 4‘

Ngaumniivied wazinNem Wenimasy 1,3, 5
waz 7 $lua nuh Auadsveaszey BUN was
.. Ao v P VY o ' '
creatinine lugSunaanal’ 7 $Hrluabivansaan
T 1 1Y 1
MNaIIanuN Aasszeu K Naald 1 $11uq
Bivandannmnasaiaiuin druaadgszay

1Y 1
glucose, Na*, CI” uaz TCO, neald 1 7luae
Ay ' A o o A g A o
dauanannnmiasiaiaiunedalitisdifey
(p < 0.05)? waznAmMARNFUINVEITZAY

glucose lunasaniansiuidenudesiia NaF

7283

(IR

Tagugniiunarauiudraanglingamgivies

Y
=

nuNaIsasnarIsEeuaNNaInulaIufy 72
< 3) X v o A a A
$1"” wennnldgiiudaiuimsiniziaen
NAlTINGIIAINFY tWeaaaNNuedaniyly
TsawgrvianaztnesiurganNazalInlviun
Uszsu Fadealyszezrarlumsvudannda
Tsanegnuna Msueniunandnvisediuesnan
[~ A v < U Y = o 24 o
Wadeauaauditivliludiduszldaninsa
minadavlanevnnnemmelu 7 Ju Ngavigi
= (4) 1 A aa AaY o
4 asrnraroa’”’ uanuaNadtinuaznNAuiy
Inen ﬂa;mmmﬂﬁﬂmiu,wwﬁ gantiuilszam
Inen ldladuAudsuiieanniilSnaaiuinn
Tngifaaiumbenuldiivrasaideannadey
Fandnaviasanslingamniiviean 25 eam
warked (Hunm 8 $lue wazAulilugdu
g 4 sasnusarboa (Huna 2 Ju 48 $lua)
WBMSNIUFABVATANANNAANAIALAATYY NI
nadevnunndioudiasradinlaun glucose,
BUN, creatinine, AST tas ALT
RANSTAAYIIVINAIUIIWDIAITLE
< A a P!
AVLIADALAZATIVIATIZATUN (freshly drawn
o g VY Y 1 a ¢
serum) vzmlHlaAInanIsAsIvIAIIZAN
Inddsauiihemnniiga Felunsainidensio
a v A A A
Jaszvantieenll vsednsvoLANIIwAT
s I~ ) o L2l
nadovlumends Avzinalfia1n1snse
Jnzinaldonnanndueiald wazifaeiiu
d' U A = a Y v
vaeanldlumsussyideainarsyiindreiu
ﬁqﬁuvjﬁ%ﬂ%qau%ﬁﬂmmmmmwummwams
A5293LATIZH glucose, BUN, creatinine, AST
uaz ALT Tuidealatlivasafividengyanme
wiameq 1dud Clot Activator, Gel & Clot,
Heparin Sodium Fluoride (NaF) uwaz Gel &
Heparin Wil Hdunamilumsidvsnm waz
Yudsdadensrnndavioa iAms aaenautnal



7284

szgzanasaiumInadevluviasntasn
uaazyiatiisinaNNazanlumsiinmMsnadoy

A q oy Yo a ¢ % e
LLﬁZL‘Wi‘)GlTT"lﬂTUNaﬂ’lﬁjtﬂﬁ'wWV]ﬂ“ﬂﬂﬂQLLNUﬂ']

adg =

AFMSANE

1. Yszmnsnann
o | Aqy A ~ o
Meganlydu@asaninzanneaiding

IS} )

‘ﬁmqmmwm (WARgUazna 81g 20 - 60 Y anunan
g1ueentlould wazduadisiulasenislne
diasle 91U 90 919 TagmMUIUVUIAAIBEN
2AANUULANAIIVBIA AR TN 1T 2 ngu
(detecting the difference between 2 population
means) fiszduamuderiu 95% waz power of
test 80% (NLAVI@DANNYABALABAM (Venous
blood) Tasiaizifividealuriaeagyayinie
IMPROVACUTER® %ia Clot Activator,
Gel & Clot, Heparin, Gel & Heparin ttaz NaF
audIdy AsAnyE lEHINANR9I NN
AMNIINMITIToUAZI85IINMTITeTuNYYE
amifulszaming vangaalasams 62002
2. ‘%umumswﬂaau
ﬁaafhaLﬁaﬂﬁLﬂmﬁuﬁmﬁaaﬂqﬂgmmﬁ
¥ila Clot Activator, Gel & Clot was Gel &
Heparin 1zaandiigamniities 25 ssrniwaidod
fhina 30 10l Aeuifuandnoiaiesifuanaznam
(centrifuge) lagviaaavila Gel & Clot waz Gel
& Heparin thanifufinnuy 2,000 ¢ Huna
10 W@ wazdmduiiedadenfilnziivde
vinoagey anMexiia Clot Activator, Heparin ua
NaF thnifuaniianud 1,800 g duna 10
it matnithlanednnet druniesdalulia
Unicel DxC 800 Synchron Clinical System ¥4
138N Beckman Coulter, USA dadmihglay

DIOUIRN WP uazAme

15#M PCL Holding luviastjiidmsnuaiiaaiin
waziAuiuIngr nguaumalianisunngd
amiudszaming lagAIuANAMMNMIATID
iﬂé‘{wmimuquqmmw (control material)
nﬂﬂ%ﬂﬁauﬂi)fﬁLﬂﬂzﬁﬁ’mfﬁd

A373f glucose TuriaaagaNMAYiia
Gel & Clot, Clot Activator, Heparin was NaF
fm 0, 1,2, 4 uaz 8 g natuFurasn
[@eal3i 4 sarimaiFod uazasavfinm 24, 48
war 72 il muddy dwdumsnageus
BUN, creatinine, AST uwaz ALT luviaen
gauanmeavia Gel & Heparin finm 0, 2, 4
oz 8 $1lua Mnthufuvasa@enlin 4 sam
raLFed LLa:mmﬁ'nm 24 oy 48 GQI;/’JISN

a Ce4
3. MINANTHVYA

a ¢V aa Y

Aanzrideyamaadalaeldlysunsy
SPSS 18.0 for Windows (av@ns SPSS Inc.
& 1BM) Tagdoyamliinnsilagldadada

v .y o d ey d
wssan laun Sevar Auady wasmaiudes
a 4
wunespu wazilSsunsusnamnsanlalu
: o v v o g v
NAEe g Auananaianun (an 0) lagly
aa . = ' Ao o A
anA paired t-test (WisuNgumMmanTIINTaiui
710 $lug AuRnaeeg fAe 1, 2, 4, 8, 24, 48
waz 72 Hriluandsinziaen lagainu
uane3lsitiu allowable total error (TEa)®
warliRunamimsyensumnaiin (significant
change limit; SCL) fasaasn 0 $ilug + 3
usD? (usual standard deviation) Fa1A391n
A1 standard deviation (SD) YoIAINIVAN
4' % 4 a wva IS aa

v nl¥luveslfianmisiniindiinuay

ay

aRANNUINeT donvulszaniner luszey 3

Y q
A

LADU



MsAnEIANUAINUYNHanTI Tz T unlludonlnglsasai ey 1na

120

100

80

60

Glucose (mg/dL)

40

20

7285

(IR

=g Gel & Clot Activator
wli== Clot Activator

Lithium Heparin

—— N

24 48 72

Time period

* indicates that the mean value is significantly changed with p < 0.05

**USD of glucose = 1.0 and SCL range = mean at 0 hours + 3.0

Fig.1 Changes of glucose levels (mg/dL) at various times in 4 types of blood collection tube
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Fig. 2 Changes in glucose values in Gel & Clot tube after sampling at various times
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Fig. 3 Changes in glucose values in Clot Activator tube after sampling at various times



7288

Percentage (%)

Percentage (%)

DIOUIRN WP uazAme

20 y=-10.917x + 14.121
Allowable Error Limit

R*=0.856

.+.
0 e
= -
220 Allowable Error Limit
-40
-60
-80
-100
0 1 2 4 8 24 48 7,
Time after sampling (hours)
Fig. 4 Changes in glucose values in Heparin tube after sampling at various times
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Fig. 5 Changes in glucose values in NaF tube after sampling at various times
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4 fifiAu TEa 6 119 (Gowvaz 6.66) $2lasi 8
fiesnidu TEa 5 1o (Gewaz 5.55) saluah 24
waz 48 HAAY TEa 3 718 (3eway 3.33)
(Fig. 6) A AINAdRAAEATY 48 7T
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(Table 3)
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a 4
Insaluazazy
INNTANYIANUAINUVDINAATID

7289

(IR

JA=H glucose, BUN, creatinine, AST uag
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Fig. 6 Changes in BUN values in Gel & Heparin tube after sampling at various times
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Fig. 7 Changes in creatinine values in Gel & Heparin tube after sampling at various times
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Fig. 8 Changes in AST values in Gel & Heparin tube after sampling at various times
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