
{,

nlsrusuutnuudruo:fusnus>ufo0i6 nEnmrorETny n-ui6lutrrsn

0 r ut uuuoJusu:nnrdr. ruuuoJ0 ulrits=r uuranoduoa

111! r rfiu:lqluqe 1x.!. sc {Ascp )

srfru orurrqr rn.v. ( rnlornrrunnri; 
t

rfglr lftrniorrh.r.r.'

urlhrio

rT nnr :lnurrirl rJ:lu:rll iui6 Ref ractohetrl, r rJtrru r flwlfur-lluq_
|'rit1ulruu?ow?Snnrtir, uwtolpnd uecuuutouoiuor$esio! rui.ritf.r
co\tgi?1l6Jifu;ltuorirdsurlJelrrlrfD Lufrir r sjlfg o.9o, o.8g u.!o.9l dr rx0.oot rdollurunr:rtaou glir{fi.r loo, l2O ttr; IOO atrrifiu
fr.lfu rdofourrn:rurirTu:fi!:rlodrr:rn 

r fr rdu nr:r.rerqn r6sn!o nr:r:rr
uomio'rrs0lnrruirsotun fi-,rron'rrihuld{*, rf,usr,r rf,orrrru ronrc€d,,fr
l lrirLt'rlu'rrlldlir: rujuu'r urid'd*uriuee:r:n.rirrleu?! rlrrirn!oft61uq r:r

shnlunr:nr'l riu:ellau?!1uqi r rrrilerl uuu uuuto.rqu.rd dro.rinrr
ou.rur enl iuu:u"rlilirurio.rrgttcnr:tu'n-srielJ 

r fiuurrufhiar'rb ua; r furi'rr:'ri rilurdlilrrr:orrluurfiulidqamqirio.rri*:,0 rsrrurvrrn,firlilr
\1ui{u Be!n1.r,: r a r cr;dio,! n r: or rl ruiuuil.r

unr'r

I $iu1u;1\tn.tuldesrsltu rn!rrfi rrur0a dl:rrt r ttun.jrlj:lurrluri.r r fiu z
nri'lnti fo uorlllu ur:noorllu naogiu :vnouriru uonrh-r, uorr,h_2, ,ui. 0",
umrirneatlfu nr:r:'nrdeudrcnoutorl,,:th rnrirfio..rlirirrrrrfure!!'rses rdotriliirdurirt.rto.rkr,uirc{0a uan.ndrirlJrture!d.,r1;runr:irru.rdruo"lOunro
nealhrlunrfifhrrirneorllrnlouanpurlnlft Itrllirrirrrto.tri"Irt lr.rr.uu"irtrlr,
oordn.r rdo1il irir1rJ:tu!flrn;

nr rtgr r rf rl0r rot: r nl0rnr: urrrri rlnrlnurf,oirf, le
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l. n.rln.rrjl!1o1 .lfiu1lunr.t'Inaetldewi tnr: lrrulttos van sl-yke

"t "l(I) l aunun{*,asluihsraoU r ai dn rrts dd*rlir.tri tnrsirs 1 runr:d.rli

noifirnetrixri rnr:no'tiilir uierirurirljrcul.tni.r't'l{ [ntl.l:d'1n{lli1u field

ru1:J nts I fhrnl.rnreat rdo\tforrirfu uiradl;1Jd't rdofio rdorieurl:snolto\l rlutsN

d.ri.rrrer0rrJnl uto tdor;flwolnllarnlo;i rluq'r n|od'lti'rr:rs!60n11 
(2 ':)

2. nrrn'rrrturoljriuhlia Refractive rndex rful6fi.r'ri 151 t €un1.:
t?)

lilirrttt{u{*lflr "' ar:rirr 1 t rnr nqlae, 0iflu, 1r trt trotoo,,n,rlrur.rl 1s'lirrtfiil{uifufl'tt '-' d'r:i1! 1 llu nqrnr, uulur., 'nr"rns'e!,
$r31r.!nl rno;l.ri 616rjlurcnno.lan'11;mnrrlrtlf ue:d.rruir{*udOlOq'r dnrIrul6

dr:lfrir1.rnirSlluq,r" 
(4 )

3 . nrrirtrtrlro1$lul aulila'rqarlrl eI o tm iosli r e{o$l8rhqgr1ri\t

lru,trfhir.rrdu 2aO u1Iurr,t't ur:fos rlorr.ri*rtrhclrs . 
rOOO rrir udi'tAfMOt:ft.r"ol

ln1r€u uesn'trj1 r r vlularjnl nr:nrI :fi uonl ii.rf iu'iu-t 
( 5' 6 )

4.nr:rrrlUrlurrrrlrultluqlr.rrlaulilrJr|rrrr.rl6nrt0r,furnlolo\tu't\t
luer:r:rrud r forir.r lclimt'&;nour,0viold!"ml rinol! rifu r$nuhurrdhrr'rult

T il.lnu 
( 7) itlut1 r:rdnmuuuud.rlnfnnr.rrriru{tu t:urnir.ofiir1u:rur: t6omo'a5tnl

uerdrudrcnou!o.rri'rurbg t:rd'nr'r1iawuf,fr rdolllirnlorar'J rrJoilartonltimr;

no' ue"lrilnfl"iiru,ltuirt ttfh'rrn*o.rrrfi,urfs!U\;r'rrJ:=eartQ'c&u f,o 1J

urr rbr It rfiur mirnrn r{a{ntrn:;orlruoililuri'rur rrslt|rlir litlrlolebi rdo

rblfiunr:ftftfr{r ra.t

5. nr:rrljrlu:elhu'11! rmrric launrr'-ruan1ulr: rululrlrlu huorl-

urui'rlrl:lurryrtor6r-Fhnsluler t cu rtirffuioIil.lfu r n'sr lsrfu rdolilirlullt t .nloan

lr$iefo.t uiurlf rfu+ielrrrrut€untr +ira*ddliqolrncilrhrtrlrJrfrrnu tt\r1urlsr

to b. 54 eGdiouirvj'rurn orsli rdoiolnt rflrmrrnlflmdt t'i"ft 
(6 )

tin{rfi!#srurflndmdr til1uq t':r{ Su'llnr'r r aldoolliirltrrurellu{*n

nlonrtstr l rhlurrllul&rtrrhr1ru"ii{;rartb.rtu;{tutlfu l!'' t"tit (6) dtilnr
lttrlurelhuli Refractcoeter launr:'Iri refractive inaex r 0ul!dn11i r 5e rr

laur.rr ur:tifiu1its'rruc.irrflr lr0Liiosliri'ruro:1: r{usuiruacitJl|irdrurir

n11n,l1:
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2'lrdlr tnfiinnlr u|| s rilsi'lrr
l{ w<lJll 17 nUU Z qUtlRlI z5Z?

rrnra{rl ull urJrd.rnrr:r.rf;ullrJ1f,tireu ls rnsr;r.rnrh.lnrfiCiturrm:r'r fr
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!lrrr!!l::
uuud t :

*'rnlu,lllug r:rd1i\lnr:nread 3 uw f,o

uuwcwrt€rnrrir (8) 
1i,i'ru.rluqr rrtidjrurJz:nou

- aat rrJoiirrrh (8. Merck, Drlostralt) O.l5 t
- Irlurrrou! lgrlul i,rirt:u (u.y e Brkcr Ltd., D.gcnh.n) 0.6 t
- Isrlullarronlsi s r
rilur&mu.nudqmg0fa.rrj:atro 2 0

?!n1 '

3.

4.

1:419tffaa t li0dldnrrurirlJriu:ellriuag 7.r nft1u loo
onllrr (Vcrsetol, ccncnl Diagnoatics)

trlu$rorurirCrlllu ntant (B) , strndud (s) , @n-
trol lpecLnen (c) rrg Unt<rrown (U)

lurri o.os thihr tovilndu, studrrd, control
specincn gt3 unknoffir rllunear B, S, C, u lrlJr.rft,t
rllrilsrlutl r rr 3 0rlfu:
{u1l 3z'c r€urrer 30 urt
dlrdrn'rrqrnfuu.ld s4o rrlu rlrr

1.

nrraluen
rirlrhlu:rl (ntr / r rr0fu: ) A (unrnoh)

r i-1lt rlllwt0.l rtlr-A (st&dGdt) ahrd

uwd 2 n n rnq,r"i (9' 10) li,irro.luq r ldlirurJ::neu
rorjrrJridrrt (E.Ie!ck, D.lustadt) 0.3 r
1ll.'rriul,ltrfis! mirrrn (u.y & Brkcr Ltd) 0.9 r
IrLrrrlw loiold (M.y e Brkcr Ltd) 0.5 $

Igrlwlrrronlrf 6 fu171q1 ro. o r
'ri'rur{rfiulilfrtudp,S zo-25 !\rr.l r?r ltu,
ri'rutrirrfilolobi (b1.nk biurct rc.gent) rlntl r$u ltrnt
-1lrlr riur lgrfiu! mirrrn (M.y e B.ke! Ltd) 0.9 t
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Baker Ltd, Drgenha$, England) 0'5t

r0 r

(versatol ,

*e: Unknown (U)

2. I nrtulnton$irr'rl{unron sanPre brank "o\ 
standard (sBs) 

'

control specimen (SBc) $n3 tllt1n6vn (SBn)

a. lurrJrniiurlrtti t .lt 5 lcifirr lureorr s' c' u uaclrjrrt blank bi-

uret leagent 5 lnl6nr 1u'"1; sBrr sB"' sB11

4. !f,! strndard, control specimen ue: unXnotn o'l Snaf,tl a.'1u

nnon Sr c, U ua3 SB", SB"r SB,,

5. cilrfiJrinorr reagent brank i{ biiret reagent 5 lrf,fu: sa;ri1-

n*u o.I $aali1

. o. rsllf rrjrttu *'rdislidqomqifo\ 30 ulfl
,fa+irnrrganfluut\tto\ reagent blank $a:nnot s'c's. d 5eo ur

1u rul r 1 lulfi.rn|hfs r adol,'r riuquri ua:5rrnr:grrnf,uuortolsa4lle

t:.anx 1lu1i brank biuret reagent fs r a{o'rtr rfru+1rri

nr:riutfi

col!
test

RB

= A 1Pg + SB)
tesE

= Absorbance !o\ t'est

= .Absorbance to! reagent blank

= Absorbance tot slaPle blank
.'.

protein concentration = 
l*srC

= corrected test absorbance "o{ 
samPle

..,,.'.

riiurd r fiulil iurudqonaqtt 2o-2s o\i,rrsflrouc

1'J:fuu11J!ru
- 1io*ldnrruirl :ftrreuurjuou

General Diagnostics )

Itrl
1. r rluluaoautiealnlunnoa ta.ttd"td (S) r

7.

?.1 nll 1u r00 lrAfiil

control sPectmen (c)

Seruo



^t.l21tsl1r rxmlffilrulns riislb,t!tltr !aulr 17 ontn 2 iqunlRtr 2127

sTc

rruud 3 3 $uulo.loofrortrrJios 
( rr)

16ri'rurluq r r*bri.ltrrJtcno!
iorJrdoi {rlrh (8. lGrck, D.t stedt) 0.15 t
lltlf r0ul lttlgri tritrrr (May e Beker Ltd. D.genhanr Eng-

land) 0.6 t
luurerourJ lo'lrrhi (May & Baker Ltd. Dagenb€lr, England) o.lt
lsrlsrtlsrronlgi 3.0 t

1i so"fic arbunin (sis!ra) ro nat luritr rnlo
o . es t liaru loo ttrlhl

'!ol_
1. rr'tuulroruriertrrttfu Bl.nk (B), standard (s), control (c) urc

Vnknorrt (U)

2. tt!i'1n*l standard, control sPeciloen ur! unknortn 1\g 0.05

lelfir:rllulrot B, s, c $r! u i1lelfiJ
r. rtuiiurlug ru 5 0elfir: rlnrroa
a. rgrlf rirru f.rf.rli rs urfl riru+irnrtqitrlus$ld 549 ur1u u,trltu

tirrer g fiqurha.a rr{o.r

nrtr! ro.

rirlJrlunl (ntr/ Itr0ttt) - A (unknryn)

97

corrected test absorbance ?o\t attndrld
nrrl rriufirto.r standald (nfu/ rrrollr )

Ir!!rul:rru

A (st|ndald)
x i"ar Nln go{ stln-

alsrd

ntlrljludrj:lullo{r Rerncttwe rnae-
rr{or refractoueter dlt"lufolts0lnr: tilunrrrt'l lotrl solid

$irudrdr rfilmrur{lfirtoslhlulhrrfui*rlitonrl$J'r tlun T.s. lteter trr,1!orl.r

Totar solid (r v/wl to',rt&nlonmor ur.ruuulii"r"tririnolhJrlslut*r
rfo nll / rrl!|c'r nr:nr1ru'tldrer r{rurcli'rar,doo"r., 

( 12) l6r.nlronold'ori'or:er
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rfiulnsr rlur rl,ir€u uierirudrr.rn scate laoqrn eyepiece ou.ti.r!1auro.t!fi1.r!
rtrtfin uf,s ttidir.:lu scale nr.rnraerl rilr{nrlo\rl iiullnailntlonr.tst.r lruld!
nerr uiuuirotlnr: laumrl r{!{ufrlnn;erurloli:tulrl0.hns rfiur{arllror:rrtfui.r
a::ogrTn rnd$ni1 1.3330 i.r r firl::tofin rn"o.ril ;1i1at r&{u1.rt: rfiou r0urgnra-
1;ur:slft.rira::sgffn rnd rCofrr.rn r. 3330

9lan11 ito\

nr:finurdrl rJ:tnrlrlrrut! Ref ractonetry
*vur orul€nntr i'r, ruut orqlri ua : uuvtotnoiuorur= mg
$e: 3 r1rJrlfu

uyriqr:d

rdtur rfi wfhJltluq r :rru
lirrftum.rlu1fil t, z

t 1nn'rrn 11 d.|turrll rrul! Ref ractonetry r rjluu rfluuiedlitRlltluql r :r
rrrl urwolul€rnr':ir, uuwo.rqlri ua:uurto{noioeue;mtr ( lrJd L,z $rs 3 rrrl
eifi! ; r do'i r a:e cfi rar rrr&rftrdn,r.rmt1 irirfld

ilrJ:cen{arll!ftrd rrirfu 0.90, o.8g ttr3 O.9l itJ.lftr
runr:ririrlrflu y rrirlfu O.7Ox + 1.69, o.84x + 0.96, urg

0.91x + 0.50 r.rlrlftJ' 
dr p tolf,.rrrltuwioln-j,r o.ool
rdoriurudlri.rr:er tn'rfft.r too Lzo foo r:li degree of freedosr

rli,ltu se rl8 9e fi'qiu{sumrririrdlftTnltf.rrotirrrl$fiudihrodr,s0ttut'rfrimr.r
llllorirsurn

rdolrrnirljriutalrul! Refracto@try Srffudffr|frftJltluq r ii f\t 3

uuu ilo uuwowl€nnr:ir, uuwo.rll.ri uecuuuto.tnoiarlrlios nr*rlhiuren
'lnult Refractonetry riuf6nll;{1u fri?n :r9 rie' ::n0rlrra1ira,io.:!or::lrrrd
0luriorrfirllnr:delu l'rfumliiru 1id'rj.,rr:errfs{norrluerrirfu lrjio.rrrtrrrnilur
dwrlirau {rr rnlrcrlrnalnrtnrdrrrjrtu:r!1u:rud r i.rriru r lurtrrr rdta nr:mtuan
fosr&tnn'r: ur;riruorur uranjrtldu 1 rf,u.ru*l Refrrctoneter rdo rm; rfurf.r
fisli1i'rlore5oru;'r nuit*! r nui dmnrnnrrr.rirrrlrtu:rrtinriuulrlnnrriljnr
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p
F-C

36
?

Fc>
-tat0)
FO
-uto5T
co-s&

ttl3

rirl rhtu:el ( nfu / r r!!r: ) 1 ;utttluq I :rurrutolaoiotuecrs

r rjt:ru r fi uurirlj:lgrelln ul! Ref ract@etry fitflllu q r :r ltuw
to.rnoioecur;rs riur.h;umurultfirdorjtorgd rr*qipr
(rlueud.,rilr:er lri1fi! too t1!,)

ueclnirfiu{{ftrrirdurh:.rrdodntnjlhl(13) rlnirllluqr:rrfoltdlthio.rqmnrr
drlrt d€nrriro"hq'ru'rnrrruu'' uwdtdqedo.lrin's.rdshn u';urrt'rnirio'$-
ttlnr:turrnrrr (to) ;o urartooqr"i( 9 ) dsf,rlrhsl.rntrta.rlailmi ( la) 

;r,1"
lug r :ruuuflml'qnrr rdol'n6r-rirrrorrrrJ.r rru, Icrr,,'irr:qt rritd rficdu
douirvir nr: 1l,*r r{irfi.no.rrlrrf,',lla:onlsirrn o. 2 lrr/hr riiu o. e I'/
!m drulrdttroqrnilirrrub*rsirr, r €n riur.rrf, nr:qrn6u.$D{ii!,rrzi.!d *:u
u:!Sre;lfirsror&glrorl rrJoironlri ( 9 )

t'rntr+iLtrfi1urulnwo+[qlriirhfiJ 6 . t-g. 2 ntr / rrCfu.r

Slope of regrression
Iine = 0.91

1 2 34 5 6 78 9 LO
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34 5 5:1 8 I _1.0

rirI rJ:lur rl
_ lfr tr / t LOAI!, tnailhqlrmo w l€vr n r :ir

r rJ'lut rlutirl d:tn:ellrrui! Reftactoe'atqr ffil?61uq r rrmuuw
t o.crlsrne tf r r ir : c um.lrr-Effufrria rir.ronFrhrrolrltlt
(rlueudrdu:rr rri-rtiu loo :ru )

9

8

7
6

5

.'

I

L_j_-2_3 4 5 6 7 I 9 ro

drlqqrtr -(nrl/ lettg: ) 14fl l1qry4up4'qnf
rrfirru rirrujrlrJrtu: 1i0a! Ref ractcnett:7 lfut61uq r r;rruuw
to.oqlri,fotj:cslr.0r'rrtfu*uiodrl$nFd ltrrslfl1|r
1r-ru'ruftdtr:er rrirlfu r2o t.ru)

l!D-L

F
ac:l rn
f*v

q

'aa
3te3l

s-c>rlvtl
P^eo(.E

FO?
frJao
ll 61

{.r .(-ol
&

F
.(---

36e
=e
C>
-! tl72
FOt9EUF{t2tr
'c alx

slope of regression
line - 0.70

tild 2
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fitfurnnr:finrnrrdrlrhiu:rlh0fi! Refrecto*try dvrrrliiro Ljia.a
liralo'rOatrnr lirrnrhult'rnnri'Jnt ue:lnirilu,onrrirdlnii,olurirdlm.irr.rnr r,s
e'''rnu1hJ1i1ilun:tjn r t'ntoni.rrrlrror'1rr'rr uiirinnr*rruhul$ . i
lurrrultu nloio*!0lnr:*rlJ *:16atnr.* r0 ro rlluq r :rsuworqlrd d.scrinr:
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Reinhold, J.G., Sotal Protein, al,bunin and 91obu1in. stand 
' 
Methods

clin.. cheh, Acadenic Press Inc., Ne{ Yorkr I:81 1953'

o1':iro t:itr6, Uso: s fril\t ur:1'll0 - rfiurlq!0qe : 'I!ftJlo\t total
seruar protein [r! Protein fractions lulrnfilirl 1 : 111t11l iOin'rl
;;f';;;;;-o;;;'-;;;.;;'i""1nu. od ro omd d &'rru ntir rzs'
2>25 .

AoSTRACT

C0}4PARISON OF REFRACTOI,IETRY T0 C0ii'IERCIAL'S DUI'IAS'S AND

G0RNAL ET AL'S BIURET i'4ETHODS

Varunee

oratl:ai
Phenngam

A raPid, direct toethod, no reagent and only one droP of sPe-

c:.men rs needed for the detemination of total serun Protein by Refrac-

tometry. The results obcainea by using the refractortry, give good

correlation nith comercial,s and Gornall et al.rs biuret nethods, which

r = r.).90r 0.88, and O.9l respectively and p (for aII nethod) < 0.00I.

so, the ref ractoeter Dethod. i.s suitable for crgencies , f ield test

whj.ch vork rretl for clear sera but the total Protein detemination of

Iiperdc senD is higher by refractooetry than by Kjeldahl or biuret'

Fot biulet metiods, D\aBs's biuret rethod give good sensiti-

vity and lineality suitable for research and routine laboratories ' Rea-

gents are consistant for yeats. so, T|rJ world Health organization Pu-

blished this nethod for interrediate l..bolatolies.

Depaltnent of Clinical che&istry, Faculty of lbdical Technologlt
Mahidol University.


