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=87) ua!"h{riT n?rurfisl (precision) F'lnufir

nr:itn:rrr4uu:t within run assav uacuuu

between run assay drtiunarmjrftfiii:iu
oqlud'l.lr.llrn unss{:Jrunarr"lfiri,r %cV o{
'ludr.r r.ss - z.a1x uffi 3.92 - s.ogge

nudrou unr'lridrnmlgndol (accuracy) fid

n'lr&rf,grfuo:.t (linearity) iornr:irn:rcd
ldorir.:riar 18.0 !n.inn. uncom rrolnr:
irnrr:ri (sensltiviry) \dir6.r 1.7 rrn/oa. r1u
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Abslract : An Evaluation of the

Determination of Total Bilirubin in Newborns

by Chemical Colorimetric Method.

Tan gvarasittichai S,, In-ngam L,,
Tangvarasittichai O., Kotivongsa K. and

Vongsaming C.. Determination of total

bilirubin in newborns by a chemical

colorimetric methods shows a good

correlation with the MtcRoBlLlRUBt-

NOMETER (r = 0.951. Y = 0.180 +

0.958X, n = 87). Th6 coefficient of

varlatlon of wlthin-run and between-run

assay by this method were 1.85 - 2.8i$
and 3.32 - 5.0396. The lineadly was al

leasl 1 8.0 mg/dl and sensitiviry of this

method was .l .7 mg/dl. Bull Chiang Mai

AMS 1991i 24(2):67-72.

Keyword: Total Bilirubin, Newborn,

Chemicd Colorimetric Method.
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xrfr1:r Giienl:unrrirftl$nri

nr:duriru06g0u:ro+6n'luRr:d un:16n

u:nrfioiiRrrluoneir.rernflnd leu::n.ir$i
r6noglto::ri fi dliufirfinernnr:rirnrarfin
r6ooue.raotr6n ernnd.lnrmr.lnrluerdon'

dru:n rn'rd::uul nrisurfiooao.rurror

nraudli6:inniru:nd'.lndm oriludn:;fi u 6.1

ii::6rm1udr.:nrulo.luri id:iu:trldruc;nn
rir{n1nurfi'rnro*5n'tno::ri ua:rltoonnrlrir'td

r6n lum:n{innonoonur udri6:iwr".lnuooc

qndr6'ooonlnari'ulo+6nro.r rf or6oeuorfi orq
& , -oq , -Lfltn?1R[$q n{uu mltnulnlnnc!Iunln

lrnrfu 2-3 rvirlo.r rl"lnqi 1nuiln6riur5u
ltri (uoe-glucuronyt transferase)'[ui'rr6n

u:rufin ora 7-10 fu o:rl.ltiriiouilrinrfionr

erdrrdo$ru6nurnrfio\d tSnd'l:lrr* 1'lu
,iruru 5 nuo:ilrcdlih:iudrnil 7 rLn/oo

dr c : rir"[ti fi o nlr: n-rrl 0-o {u as o ro rir du
q:ra0iorqodauo.rsou6n louronr:1w6norq

drn'jr t o {1{ rnrr:nrxo3rglo.r blood brain

barrier tirhieiru;rfl fdpu6l*u rdrelofld
u n: rf ualrer'[nqjfi rir'lrirfi ori'Bn:rudorsadrl::

fl1ylf,rio.l d.liiHn6.roru uiorir'lr{rfi nflrgrpreiou

16' nr:ieciri6:iurlu"lunr:nutnrfisr da*

ri r nu".r fi s'lrin io ryrrglrcr r.ry r nl'r ir nir
N4IcRoBILtRUBINOMETER lnafiiids:'ld
vrnreritioamn loanr:rorcr6oo'ld"h heoarin

hematocrit tube rfisj g-5 naonrrirrtB fi
grrr:nrirnrtiro:r:rftC (ua:tr".wrl1Jno1un.l

hematocrit lsidndrg) rn'nnrt:io.lrnio.:

MICBOBILIRUBI-NOMETER d rfunr:r'o
rir:ro,r ria 10u:'ll"[unarerirle un:l ndn
'lrqjro.lroiom:rfu differenrisl specrro-

photometer losfi titter rd.ofiomtsrl

oduii +sa nia z161 nm. d.trgrf,$dr.lnduii

fidplqon6uur.rldqrqn dru6n fitter rdre:
fiorrurrRdu 5+o nlo 561 nm. rfrofinau

6t1r?un2$ roioldosrirnr: s tandardized fil
secondary standard fitf,unrn munilayer

colorbd glass standard drunr:iro:r:tilr.l
rofido:'l:fiidnnrao.i Jendrassik & Grof(1)

1 e a o r du r in n r :nfu'061lt-urir rJf fi ia r n'u

diazotized sulfanilic acid rir}drfio6holsr:
rcnou azobilirubin(2) logfi conlugared

bilirubin errrtnrlrrJfifiiurniu diazotized

sultanilic acid ldloun:{ locd unconjugated

bilirubin riueioliidrri,r:Jfifiiur (acceterators)

er:iifurilfiflildrri$o caffeine, sodium

benzoate, methanol, EDTA uac dimethyl

sulfoxide luiiiirirnrrfintndrald caffeine

ufls sodium benzoare rf,uirrd.l d.:rfluiifi
:runoilrorn Jendrassik & crof(1) (M?n

iro:r:r{16'rl.r conjugared [fl: total bilirubin

nr:f,nmd ldrilfroriri-lnr:irn:rc{ylr.iroii
r r nnunuff,rl'n"o.l"lfrnio.l MtcRo-
BILIRUBINoMETEn 6lrf runiolfiofi'f, nnrun.:
ua;"[diorirf f, 'liu:el'luyrlrn\6rf, u.iodrqdu.]

n r r'ldiiirn :r: r{r xrofi rir'[r{arlr:nrl:: ndn

.:urJr;rrorlunrrindornio.r MtcRoBtLt-

FUBINoMETER o-nyr&rdr :rnriyr'rqiu!
"li"lsn, :irnrr:fd ml, :niiesirnlcd$r
S61nu ludiliir I 1:J16'rdlriil rir"hirln:n
ririidlr"lil6lurio.r:Jfi rl6nrrri':q'[rl
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nranigufrarirRn:r{ lnsurioorufi.r

+ lra ri'.1f,

1. Sulfanilic acid rdldu 29 mmol/t ssa'tu
"tu o.tz N Hct nrnlulnuliolllouJau
2. Sodium nitrite 25 mmol/l

3. Caffeine solution 
'3noud.lu 

caffeine

0.26 mol un! sodium benzoate 0.b2 mol

lurhndu t 60:
4. Tartrate solution tj?;nouri sodium

tartrate 0.93 mot/t 'lil 1.9 N NaOH

arrfieorirl
1. o1firila1n heparin hematocrit tube fi
rcr:ernd:Jrs rtn:lolnroilrqurtv tol
lr.lnaurafiii:rr fi1 1nr?cbitirubin d.*loio,r
MICROBILIRUBINOMETER ufliiin.ufl1{rnii
2. 6jlurft (controt serum) gfrn Abnormal

6.:'bidrihliuxn"'lq.rao.: CIBA coRNtNG

(Lot No.o37802)
g. dir:rru (pooted serum) iifieirfiA3fiuq.rj

4. Calibration serum 1|ol Boeringer

Mannheim (Lot No.62498)'liri'uiinrr
irn:r;r4nr.rroil

linrrfirnnard
t. 'ldr.rararirorn heparin hematocrit tube

:Juud'rrinoontorrq r:dru:tollinra r no

fin1d:J1 SOul ar'l*taonmoao.l

2. oo sulfanilic acid 'lOO ut Ha 'hdrrirrY

1 [6 sodium nitrite 1 $uo (50 ul) HalJ

flfi za orir.rii 2 qrrnm! 2534

4. 16r caffeine solution orl 5OO ul h6ot

'triidrrlqudr&d.r15 t o grfi

5. tdr tartrate solution n. 5OO ul H60J

'h{rdrriuudrctiii.:1{ s rrrfi
6. mnfinrirlreirurirdruroiol phorometer

401 0 (Boehringer Mannheim West

Germany) ii 528 nm. Iorfld{rndu rJiuf.ri{d

(zero, blank)

?6nr:nnao.r

f. ilnl*romtdtiln"ilf rtoinanrtlro:rcrd
ffipiu:alleuiinrrmrlroii riuiiirn:r:ri
n'rornior MtcRoBtLtRUBtNoMETER
(Amerlcan opticat) lnavlrnr:ironcr4"[u6n

vrr:nvtrdu 87 :ra
2. oeouoarufi'rl.t (precision) rirnr:
irnrr:r{dri6t0ullru'lu,6it (pooted serum)

2 t:fl'u 60 ;:6lgllrn un::cdu:Jr nnrllou
rirntliro:rcr4uulrirhlxiolriu (within-run

assay) ![R! u:.trJ5udoiu (between-run

assay) ,irueu 20 nfl
3. yrodoun?'unnd'o.r (accuracy) loalirnr:
irorrcf'ludilur{,:(serum controt) riinrir
f,odnG(aonomal) fifici.ridl$u:alqi (cBR

CORNING) ,iruru 10 flfi
4. ytof,oun?lrrlf,ufun.r.r (tineariry) rird*ru

iifi drfid:f u:rrr6,r"; rLtirnra6aor.lfi :cri:rcti
uei 1.7-17.a n/nf,. siasdrnn'u udrfr
l,1t1OdOUA1 linear regression

5. roeolorrrulalo.lf6'nrtfrn:rlr{
(sensitivity) losrirnr:reeou'll{ri'ror.jrliifi eir

fid1iu:areirii diturion fi'eirfiqoir'eln:n

69



iifr 24 *frufr 2 nqsrnnu 2594

iro rr: r{lri1nurfi trrriurirfildrrnnrtdrur ru'lu

nr;dnmorndo 4.

HAn..|fltedon

1. r.tao1nn'rrmnaoun'lrldtlrilurisoriinr:

nr.rrn6 riuiifiiodrsrnio.: MtcRoBtLt-

RUBINOMETER'h{eirnrtrfrnt'ufdu6trn r =

0.951, y = 0.180 + 0.958x, n = 87

(3rJfi rl
2. nmufiulro.riinr:irn:r:r{ (precision)

'h{rirn?ttiiuifi uoliu\d mnnrtiron:riuurl
rirbJfliolrlu (within-run assay) 20 o{r

leudtsdsii 5.94 !n/on. t{eir xcv rf,u

z.e t ua:fitqdrJfi I 5.76 !n/na. 'lrieir xcv
rflu t .gs unclrn:lgduuuiuebdn (between

-run assay) lnudtsdsfi 5.94 un/oo. tirh

xcv rf,u s.og un;ritqdufi 15.76 un/na.

'lririr xcv rflri 3.32 (or:r.rii t)
3. o?1&nndonglojiinr:iro:rcf (accuracy)

lnsrirnrriro:rctflildiilutil uoJ ctBA

coRNlNG d.rrirfiuodrrqduryirnil 5.1 run/on.

uacfifir'ludri 3.8 - 6.4 ln/na. iruru 10

o*.r ldritqdaryirfiu 5.22 un/oa. d.:d'rfi\dc:

o{"[udr.l 5.0 - 5.4 rin/oo.

4. nosounluirufunx (tinearity)'hirir

n'lrlrflurfuq:fldoriroiosl6l 18.0 un/oa.

ua;tdomodou regression line '[tl'rir r =

0.9998, slope = 1.0060 (TJfi 2)

5. yro do :r o'lr l1tro.:r-l-nlt':'ro:r; r{

(sensitivity) lnuiinrrirn:rrlid f,1tl'rln

irer:r:rilueir dilution dT qn t.z ln/oa. '16

qnio.: (crnlanr:finnr'lu '[ldo a)

Tabb '1. Precision ot the chemical colorimetric method for

total bilirubin determination

Lower concentration Higher concentration

within run betvrreen run within run between run

X SD %cv X SD %cv X SD %cv X SD %cv

5.94 0.167 2.811 5.92 0.29( 5.03 15.7e 0.292 1.85 14-7A o.52t 3.32
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lcier nnr :drur nu,ru'irn ndo.rln dr6a.lriudrfi\6'
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^--l-cia.ifirfirdr'luiiir 5o Spectrophotometer fi

lfriu e:io.riiom a Rrrurf,ufunxra.:

roiolqrnodo eiorfi::rLr:tor Photometric fi

6norlnr: uncdrrnioriilfifr+oior!urrir
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