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ANAAL mmnn@awaa’sﬁﬂmms’]mm'sa@mﬂmmawaq % Recovery Sy 956 % SFenloads
wwmmumm’muagum’mlumwmmJg;] ASLUUL kinetic fianuFIRUTaNISinsdty TUAT Diazo reagent
289 Jendrassik&Grof @l usEn1989 Taoflansutssansanduwus () iy 0.972 (p < 0.001) uazd)
FUNIAA0EY y = 0.8078x + 0.6944 Uaz FuNUSTLAT =W lTtowlo) BOX WAa9N My myﬁ'mf MT-
1 findasmmwislasu3sn Sigma Chemical (USA)aﬂwaﬁﬁfﬂﬁwﬁzy ToodmaudssansanaunusinIty 0.9920
(p<0.001) WAz FNANIAADBY y = 0.8873x + 0.2567 ANAGL
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Abstract : Evaluation of Lyophilized Bilirubin Oxidase for Use in Determina-

tion of Total Bilirubin in Serum by Kinetic Method

Toungporn Boonchawalit', Khajornsak Tragoolpua2 , Sithipon Saisawadi' Rujapa Nimsung'*

Abstract

Backgroud : Bilirubin oxidase (EC 1.3.3.3 ; BOX) was shown to produced by different strains of Myrothecium
VEITucaria (Mv). Enzyme is able to use bilirubin substrate to give biliverdin product in which the decrease in
absorbance of kinetic rate of reaction can be measured at 450 nm.

Purpose : To concentrate the BOX enzyme in culture media of Mv TISTR 3112 by lyophilization and evaluate
for using in determination of bilirubin in serum.

Materials and Method : The BOX enzyme in culture media of Mv TISTR 3112 was concentrated by lyophilization.
The dry enzyme was evaluated for reliability for using in determination of bilirubin in serum by mixing with 5 ml
of 0.1 mol/L Tris-SDS buffer, pH8.0 before reacting with bilirubin substrate. The reaction of BOX and bilirubin
was carried out at 37°C and the decrease in kinetic rate was measured at 450 nm in Shimudzu UV-2450
UV-Visible Spectrophotometer.

Results . Fifteen unit/L of enzyme-buffer solution could be obtained by mixing 0.075 Unit of dry enzyme with
5 ml of 0.1 mol/L Tris SDS-buffer, pH 8.0 which then use for reacting with bilirubin in serum. Linearity of BOX
in using bilirubin substrate was in range of 0-15 mg%. The with-in and between -run variation expressed
as %CV were 8.15 (;( = 3.34 mg%) and 7.02 (i = 3.10 mg%) respectively. The accuracy of method
calculated as mean of % recovery was shown to be 95.6%. The enzymatic method developed for
measuring bilirubin in serum was correlated significantly with the diazo reagent method of Jendrassik and
Grof which used as reference method at r = 0.972 (p < 0.001), giving y = 0.8078x + 0.6944 and also
correlated significantly with the enzymatic method using BOX produced by Mv- MT-1 from by Sigma
Chemical (USA) at r=0.9920 (p<0.001) and y = 0.8873x + 0.2567 respectively.

Discussion : Enzyme reacted quickly with bilirubin substrate, therefore in order to get more precised results, this
kinetic measurement method was suggested to be performed in Autoanalyser. From the study showed that the
rehydrated BOX could be used successfully for total bilirubin determination in serum, so far it can also be used
in determination of other forms of bilirubin such as direct bilirubin and conjugated bilirubin in serum. Bull Chiang

Mai Assoc Med Sci 2006; 39: 15-24.

Key word : Myrothecium verrucaria, bilirubin oxidase, total bilirubin, kinetic reaction

Devision of Clinical Chemistry, *Devision of Clinical Microbiology, Department of Medical Technology, Faculty of Associated
Medical Sciences.

* Corresponding author
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il/q’ ' 6
mol/L Tris-HCI-SDS buffer anaNHIINLNLa L3
snInvndJasenudfsiusuduludiviaws
v o S o da Lo
loiWinasansafiafsl pH a9nm
o s de = fdﬂl
snsuluwdszinalnglainisiasouian o
NLT 8911 law1an Bangkok Mercen uatdu
o 4 ' e ' & ¥ e
SERUTNLANA19NL Wunawloalan My sneiug
an v &
TISTR 3112 waz 3225 fiqmawdalunisanaonlow
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falansWusdu Aa Mv BCC 112 uaz Mv BCC 9162
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T3laanguuRuIIAINTINUAITIE 38 BIOTEC
(National Center for Genetic Engineering and Bio-
technology of Thailand) &1413083139 BOX 1a
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WA EINWe watSunanewloniinialad activity
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kinetic wananigslaBsuReunamsdiasenila
AUS% diazo reagent &9lmdudTen959° wazAFdily
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%ﬁmﬂﬁﬂ'ﬁms%’ugm TS INBILIRNRITNTUAT-
Foglw
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I%@ Analytical grade
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Visible Spectrophotometer
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1. asaeaoanaIgwiagin AMALUDU 20
mg% ﬁ'}‘[@ﬂ’g bilirubin standard 20 mg azanglin 2.0
48 vad 0.1 mol/L NazCO3 Hae 1.5 48 Y83 0.1 mol/
L NaOH L@3 4% BSA (Bovine serum albumin 4 N3
azaelutinnan 100 ¥a) uAsULUSINGS 100 WA
Twnaialsnas uan Lﬁulummﬂaaﬁuumﬁqmmgﬁ
4 °c lufidla (9)

2. 4% BSA lmnu wa3sulasidy 2.0 wa 289
0.1 mol/L NazCO3 Wae 1.5 U8 Wad 0.1 mol/L NaOH
aslu7a3aL3@3 UaLAY 4 % BSA auATU 100
ARG LLay’ZlLﬁUVL’JyL%aﬁn\‘Ia’]Sazﬂ’]El&l’](ﬂig’]% %30
AuadtialSusNasTassfilassuTwianTIam
ﬂ’J’lﬂJQﬂ(;l/ad

3. 0.1 mollL Tris-SDS buffer ¥ilaus
Trisma base 6.05 g WLae Sodium dodecyl sulfate 0.72



g wNNazangaIswINawlIaTlIzunm 450 ml
wa15u pH 1widn 8.0 @3 1 N NaOH %38 1 N HCI
Usudiunasidu 500 ml arsvnawiungmnnd

4°C auwnloinn

FEmInaaes :

1. mue3ouewley BOX wihauns

VA sadeniowloy BOX lourrgaslu
lyophilized vial 2908¢ 5 Na. wawllsziRauns
Ium%\i Lyoalpha-10 Lyophilizer (Telstar, Spain)
owlaurarinaniulag 4°C aunnlaan

2. MNIATIIWIANULY U UVS BOX W9

U/L 283 BOX =

AUFNIN

1N BOX UWASINAUFANWAILANTLGY 0.1 mol/
L Tris —SDS buffer, pH 8.0 adluway 1 ml annin
Siarenmdsinaawloy Aausnwuss lagdy 1
ml a3 0.1 mol/L Tris —=SDS buffer, pH 8.0 N 50
ML maamsa:mUmmg’mﬁﬁgﬁum'lm{uﬂu 1 mg%
lu cuvet inluauil 37°C lwa3as Shimudzu LV
2450 Spectrophotometer LI®Ia1 3 w17 LaLdn
grazamoanlon 50 PL adluwsn aniudaanu
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fwams sasnasodn A A/min uazeiwin BOX

activity aana i U /L augas

AA/min x Y3unasnvesdinisn x 10°

€ x U3uaTwaIa2089

Wa AA/min = mgmnﬁmmﬁﬂ’é‘wuﬂaavlﬂ@amﬁ

WBnasnueesdgnien = 1.1 ml

molar absorptivity maaﬁﬁgﬁtﬂ,u 0.1 mole/L Tris —SDS buffer, pH 8.0

10° = Wasuwwis mole lmdu  pmole
e =

= 48575 L' mol "cm (7)
U5av8dsiasns = 50 HL

fsnannupasawloy Aa 1 Unit 189 BOX
Ao Ysunaasiowloa BOX #ila bilirubin substrate
T 1 pmol nwaidu  biliverdin lwaa 1 widt 1
37 °C
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AUHALUY  kinetic

WY 0.1 mol/L Tris —=SDS buffer, pH 8.0,
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— fviweslaaslu cuvet 1050 L sinldauil 37°c
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adll 50 UL waw uan Anawdnriiwasfnim
e 200 5wndi Leasasawims saTS el
A A/min sammsewiseoansdudsano mg%
vo3da3in Vi’ﬂ"l,@ﬁ@mﬁuuﬁmﬂwmmgmﬁﬁwmi
AATIEZRITLE I

4. 535msdszndwnanisun tawlon BOX
m‘lfgmuflummnfamﬂ%mmﬁﬁgﬁmmluﬁ%’u

mstsadnenudmauass vinlasdae
mimmgmﬁmwm{u{u 0-20 mg% aneitawlay
ﬁmﬁwmlﬁlﬁamngmwLﬂmf;umﬂ@m plot a1#l
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ANUIIAN % Coefficient of Variation (% CV) (10)
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