
n1.tJ?c r iuJrrndr r *qzrlf,.f3 r azr. r11azn6 r roi:d

h'rr chi tbi ttG lg8g; U\.tl3-tg}

rdrr fiflrn mfr

fh.rat An Brrahatio of tle h
sci"al lbielJ,tcerido Kits, tbl|Erra_
raaitticbai 8, hejar4de A, s.le--
hamras J, Sbnnto L, TEaayara8it_
tichai O, pi.woairitul U ard b
nlf N.

tbe rycial lbiglrccide tite
rnr.e aaseascd. the resulta, tlat
eh€ncd tle good corlc.Latio (rarue
O.966-{t.9g9S ) hr us€d ulce fqlr
ccrcial kits. lle efficiat otr
variatiar (C1,) of rithir-rrn asgay
rarge 0.682-l.912r sd betr,ren_nn
aaaaJt raDge f . 546-2.941t. In IiEa_
rity sbdies,ttre E-t @rcial kit
tlas at least ,100 raldl srd B_II,
R-UI, R-Mave at leat 1,fl10
{/dl. thile tle percant rcorcL
r€r,e 98.19-l04.l3f aDd tlc accrna_
c? atr.diea rtr.e ' o€pt€d. lbe olor
Etabifib of tle B-II,R-III,n_JV .

rtrc atill 99.{7, 96.20 .,rl 93.git
af,ter staded in g1t 'c f 6 rinrte .
(fryrud : fbi4t'ceri&, hctal
tit, kireticr colci-try) erll
Chi4 tbi At'!' 1989; ZZ. 113_tW

fn^ lrrtoAfr Brir#,f,r,f irir fijrrnnrii.rrfrifr ?nlr fojEF rr'fi,rin lrlrrt

r# rlnnr ruriuirslfi rirrdnfi
raa,lc*i1ftrrtrn6rfttr#r I d n-r

frzr*lifr

(lbiclreride hpid ltest) rm
Rodle, R-II (ttirlrceride pAp) ffX
nocbe B-III (llir[yceride raat
colc) tat tEs, R-rv (rbigfyoeride
PAP, rO0O) tN Bicriei.r. nrirfr I
rfufi.rf,ircrrdridfi*nn (*r r oj,ru
irr o.s6e-o.g9sst lru.rf,irmrurfiirfl
truir*t,rcfuu lrithir-na uhui,rr
0.682-t.gtz rcr' ueirn?rcfr;l be-
tr*ea-nl nhnirr 1.546-z.9tlr cv
tunilhmft ntlur frl iftrmr rmirurih _

ricru n-r .rffii loo rnm. fuufitn
trtlltl R-rr, R-rIr,R_rv ,triirmrl
rforfrmrix l,(m m,/fr. illlo{
rrr*nri r *rrt*fifi (r recovery) sd
tlilr 9s.19-104. 123t3 tun rrfiDlnCl;
nfrrmrrhmihr€rpt I tin .rf,*rm
fu ; u*rrtlrftrntt_.rrif,hrnrr$u
ri{mnrrnrhonfrrnflih 

-rem;*nn
mtmsrnnrorilii rilf, unrirfi rnir ricru
R-rr ii rb rnf, f,ccercrnmlift eo.ll
*rrarhnihriffiil R-rrr, R-; ihgnl
6rnmd 96.20 ur 93.85I mstu l5
yi mufiriu (irrir : rmnf,rorri,
thrnihrir:u, fineli_e, colci-try)
?l.rrhllrdfln.rrrrirlnrrd ifr zz
sfufi s r;ouits'tsu zi3? #r ui_l6o

mdrlainf,in all lrdnnlrlrilC
$ningrn'axfian
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lEvuaittbi.l'-i S' ct al

n'rri t e,rlr rimmltinfi , mrtfitio if;
aad

nr:rnr tnfr ||f,s\dlBulill ( 2' t ] 16n15tl'l{

rdhrlflhrirnunlu (solvent) ('' ! t 1r

nrrdfin (entractiott) Bonc1n1ffiAm1{'}
oiquiin$ncffiilu ( adsorbent mteriel )

r ormruinh [REthiit!11{ ( i.nterfe-

ring aubst nces ) ml'roontl 6l1lnsn1a

f,fimnaq{ iaopropanol uflr zeo.tlte-

nixture nio alluina 1sinfi ldslldccnn

ubnDonm louqiiE saponifv dTa non

uiD tranesterification #ru alkoxid-

er udl qrnoonilednfi r ro:nnqfi r iturlo'imn

6r#dnu 
"oai - periodate rrir'lfibi 2'

mnfirgdriruifiic'rfiu chrmotropic sul-

fr.nic acid mixtur€(5) qt'lfondofi1rt

,inn.rfilurni.r*i*tr.rcrrfiruntd 5?or. L
mlulll9ri uis 0'lq1i acetYlacetone

.i
lnt atrmnitn acetate i'lqcl# il,S-

Diacetyl-l,4-dihvdrolutidine llil
dlin8n'rufi t $fiD{ liolrlnr innrrriolrrdt
uio etlrirllotfifirfioiu

'rurhcfu rdqiiSi r mr"riricr 6urtrliu

odrruririru fl"{tir rfu ,flur;unsu ragr$

i6,6ur$ifi',it.qd"{{rrnlnu Ess*tein
las ssponify rmnfi rmfr&lfif*rfi rm

ron [61 phosphorYlate *rg AtP rfin

t'rosphoenol p3rnn'Et€ uftIufiuurittl

pyr.trvate dra pynrvate kilase tlnE

I io8h{ pyrutate urinr ra"tate &-ru

.t
NADH trlnllffilRUtltl{lo{ }.lAlfi r4flm{

,i,o,r.6suriru- xeD qsrtthtnrtrrtlx t ixdll
aD

lo{nnldol0n (ltrinnltolrn) ln lfltl1
r iuurru kinetic ih.rriurffinrrfiutn r itn

vaidiccdailra n156n ul mu1n15nfiou
' '" t o .t . 6 L v . '

uRtt}lc ItlUU1U1d1I5q5ut l]lflnm qlnffl.l
i a r - ';.Xrhr lxd t{cc I rlu[u1t41{mlcn t Ronxoulul

lffiflm rnc omrr$fidrirufirf,ofio trn!

rtthrflr6tnlfl un1l1 | ni18tl

frlci6rn:
r,' fiirduru.tul:{rut1u1naq51t

100 51C
oa, eiilttut t sen-un conttll ) ioilfits?l

CIM-CORNING [nu LYoPhiI tlo'i nflu
^a

I n9unfl1l[r u N.Nn6fl

to50{ll0 Autonatlc .qnal'yzer 
';

I{ITACIII ?05 IIRU IRIO{ SHIMADAJ

W-160 luutffiD{ sc8n

riruri r n:rtri t ttigrvceride kits)
N 4 tun o{u

diafi 1 (R-I ) t ittt Trigryceride
Rapid Test !o{ Roche

iiafi 2 (R-II) I u'u Triglyceride

PAP tol Roche
^; alicfi e tn-rrt) llu rrigryceride

Faat Color UO'l Anea

is,An 4 (R-IVI tfhr triglYceride

PAP 1000 !D{ Bioqerreux

,ra'nrn :ffi. ur l'i-,s. fi | i

c1u'tu

1) B-I (lligfweride Rapid Test)

Trialyceride 
-_Iipa^se------) 

glvcerol + fattv acid's

dlycerpl + ATP -Slycerol kinase-+ Slycerol-3-droapbate + ADP

ADP + phoslhoenofpyruvate 
-pyruvate 

kinaae-) AtP + FlrnJvate

pyruvate + MDL+H' -lactate dehrdrosfT:-t#fffi;#1" 
l,I-

r ituL&iisrmlrhuw kinetic i 340 urlu t tt'*: I rntm'N - r
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lliiltcridea, nqffi, bit

2) R-II ( ltisboerid€s pAp!

Triglycrerides 

-Iipoprot€in 
lipse-) alycerol + fatty acids

glyeerol + Alp -Ilycenol kinarc__) glrcerol_3_phosphat€ + N)p
gltce'o1-3-phosd'te + or -clyceror-3-phost'rate o,(id.8e-) ctihldr' sc.tq,.

prosphate + HrOr
HrOr + 4-ehlorophenol + 4-sninophenazone _peroxidase_, quinmei"nine

derivativr ( red) + 4HzO

3) B-III (lbiSlr€€ride hst color)
lliglycerides 

-lipoprotein 
Lipase-.l AlycercI + fatty acidE

gl-ycerol + Alp -alycerol kinase_) Alycerol_3_phosdEte + ADp
glrcerol-3-phosphate 

-glycero]-3-phoaphate oxidase-) d.ihydrorcyacetone

phoaprate + HrOr
HrOr + N-.sg1y|-N-( 3-sulphopro,pyl ) {r-anisid.ine +  _amilpphenazone

-peFoxidase 
---+ qrinoneinine + 4 HrO

4) R-IV (llidrcerides pAp t0(n)
Tbiglycerides _Iipase____+ gl-vceroL + fatty acida

a.lycerol + A'Ip 
-alJ,cerol 

kinase_+ glycerol_3_phosCEte + ADp
glrcerol-3-phosphate 

-Elvcercl-3-phosphate 
or(idEse___, dil\ydro)gac\etorr€

phcphat€ + HtO,
zlhOr + p-chlorophenol +,l-aninoontipyrine 

--pero:c!.dase_-__)quinonei.nine + 4H3O

6a.i ai6f, z-a r iru enzyutic corori.ctric iafilnrfi r#d 4gz_oso rnluIrtr

fimr*in
t. mm,ldlrfidro{xnn1rirffi1Erftfttf
rirmdrriqun"r + rirfitrorhnr:irmrcfi
luit'rdrnc;rsr;mrfofr l rieirmu roo
fl s .la8xaf,Drmri8rn,rn rrnnrniluun
fll8]ftrot llrtAotl 705

2. fiffotm1xr iEt (pEecisicn) ;1n11i
rmtrhrflririiillortrnrfirtor,r; z it
;u rrurirrnriramrri*ruunhrudouiu

(r,rithin-nur assay) lneri,ri,rrrltin
(babreen-nrr assat) .luuinEatgrqsfn

6ltntlrfrl1tff ryat€nt blaDk [AE;1n1r
calibrate ttn"i.r,tor, {*ir-.ri rams j
3. m.hlBlmlxr il|| r f,rnrr ( Iinearity)
rmrhirsdrr ft'nfi iir rmni r rorr*r.r rn
firnrr riovrrirrrir*rgr lirhrniimrui
l|1m
4. 

'|ffiu 
nr ru{ r'tr*rrri rmrrfifrrfiu
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lbgvzrasitthicbai S1 et al

(% recor€ry )

5, IfWDUr{lFn6l11NnnsD{ (accuracy)

lolrirnrri r ofl vimmlennh r dDlrntuiix
", .'

tlll{ (control senrD) lllt5-1uff1tln't

6.'rafl0un'l1rn{nrnroolfrd|l r'nc{unrluil
v ic.

qT nriLffiarufir ( |*flr'lui'lmillru en-

zynatic colorirEtric ) unctlffiautlqFM
a.t

nmnullf,{Nlnrdo lo{f,rtnnflu tnu}tnttl1
? 2^ euifiiur tnrfiturnirlrnrr-onminurn-0{

slnfiADal W 160

tfln.lllfill
' --t I q s .!'1) ft10'll1ldNtiud[0{tMd1l5C5u ',l 4

lfior"ournfiu,it " 'r 
rnrirrft uloirlrlrs'mu

- u a- d
dNmlonuofJln n'i u

R_t riU n_ff etUnr r : 0.969r

Y = 0.9218 X - 8.2639' n : 100

R-r riu R-11r 1fi6 r = 0,966 ,

Y : 0.95?6 X - 9.1279, n = 100

R-r fiu R-rv qfidn r = 0.96?,

Y = 0.95?6 X - 1.4923, n : 100

R-rI riu R-Irnfim r:0,998r
Y = 1'4923 + 0.9569 X' n = 100

R-II dU R-rv 1ie1 r = 0,9995,Y :
1.1802 X - 9.00?' n:100

R_rrI fiu R-Iv 1fia1 r : 0.998, y :
1.1306 X - ?.397' n= 100

ve. .;

drtrn:riludotonenlNi{Nfiu6 5ut1 I (E) 
'

(b), (c), (d) 
' 
(e) rnE (f ) '

,, "..*ili^ 
*l'r'trimmrlrr drur riililtrou

iur#l a ificlounrli trnru$uul ,nitttitt

-rtlr assay 'lfitrrodqud1{ 0,682- I .912

xcv unuirunr:i tmlcfllutl beth'een- run

assav 'lfimtd'tui1{ 1 ' 546-2.941x ca n
t".i'
tlrsr n-r qt'lti x cv fifinir d*rrRa'r'tu

n151{X I
sl mrnrNrfrurfilm{ il!-ri1i1u1 R-r 'tfi
srmurfnrfii*rlr*lndr 4oo xn/ffi .

,.i! ll r ooo rir d
r{1ne1yt]of, {nx1tnulutn1 onifl 'li1loq3 I ttl
r fru r fiurdol 

'rn"r.rrfii 
, ornufilrifiuqt ti'rnn

do.rqrdntviT nrr r ioc'ti'diN r frunou iofi.
,!

n11'1ro51ui't[N nrur]'rur R-rl, R-II I,
1'

ua3 R-IV flln1'luo1m'lll I ilu ! fltloltlon'l
j

1,0o0 nn/m. (tultir 2 (a), {bl' (c)ll'*

rd) )
, d<. d L

4 ) O't I tJOi tfilon1l1!ff5'l3 nalmlJ (tl'li'l{j r " e . e -E
fi Zr lO-i utUrdr r lqlUuflrs iuo I rluo,t i,

R-r l#ol uo{ L irl#rrri t srlsrindu6u

r iJu 98,24% \nt 102,32%
t, t r 4 " < ' d

R-II 'lHOl | 01I {u0}fl151|Ftllt nnndfl|J

rfu gg.ozx unu 104. 123*
t,. I a ( .R-rIl ,t$o1t tjoi Itru0ln1r1| n'l1il nflun|l

rfiu gs. o8t( Ltnc loi'09%
-, a r < - < t

R-IV 'llin'l I tJol t duon151 t o51:liflRint

rfiu 98.?61 ltnu 98. 19.*

5 r orotmnfus odlu r nordfiuodurd 
' 
'irn

firnrri r nrrci'lfdi'Nuii.t ( senm control )

clno.l{ffu tn61 un" itN'riGnrrr}r, rrn t si.i
,j

[flo{'luml1{l'l 3l

o r ircafiamfiuunl lrnfirteaosfifl rfi #tumu
r I .r ,i

nrfu rfiouitnlur rrullfiqoriiclonfi rrn'i,nnil

do (n iinun absorbance )ui{ iar1fi1 rir
,.J - : o :

5rlu6nr diitt ol I tnlfi d1liuful1 6luu1 u1 tl'l I 5 c
.;

ljustnuiio 60fr sot, 53? lrns 50ti u1

lutrgn o'lNnlou

nrlror{rnrrlolilir' fioiv nruudtqrn
., '; ia

irrrfi-niurttnt'luur!1f,1 | iql ll Ithl enzl'-

natic colorinetric 3 lia lnanl:tti

standaxd 200 Nn./m. fitrifiiurfiu,ir ur

dr riq:r.tumtli*rfi r fiffinlnn rrfirrirlurh

lurclol sHntrozu w-roo Intuiosrit r{
; ..i " X

r froeoainotrnm r rfrsutltlR{!o'rdfi t naluq!

nru 60 ulfilrurilnrriowrnr:nanfiuun' rn

z u1fi lui1s1 R-rr mrilrnnlrcanfrrrfl'l- l-'- 3 ro l
rGuultl o.oo4 d1utuu1s1d1l5q5u

-146-



igldl r : 0.969
y = 0.9218r_8.26J9
n=100800

700
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{00
100.

2001

100.l
I
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nirrrccib, ealff, ltt

. 0.95?6x-9.'t2?9
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(b)
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(c)

ngldl r = 0.9995
,t 

='t.1802x_9.007
n=100

g gE €H gB g €E
rosul ted fron l-II

fig. 1 Shorld thr corrslattor of trlglycartdo
(a) n_I(r_arts) and R_II (y_rrls) (b)
(c) R_I(r_arts) a,td t_IV (y_axis) (d)
(o) t-II(r_aris) ano t_tV (t_aris) (r)

gE gEg
rosul ts fror l-I

r = 0.998

t = 1.\921+0.9559x
n=100

s gH gH gB-
rosults fron n-III

rgldl r = 0.999
'r = 1.1106r-?.197
n:100

dg gg g gc-
rlsults lror n_IlI

detsrtlna on fror
t-l (x-axls) and t-IIt (y-aris)
n-II I( x-irl s) ind t_Il (rlarts)
R-I II(x-aris) and t_tV (,_gris).

rgldl r = 0.962

! = 0.9r?6x-1.\92j ..r)
tr = 100 "?'

-.,t 
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lbdvarasfttniei g' €t al

'ig/dl r = 0.9995
slope ='1.0129

y- i ntercepted = -J.546

100 200 100

expected values

ng/ol r = 0.9999

slope = 1.0018

y- i nter cepted = -0.1115

1000

900

q07 800

?00

600

t00

t00

,00
ng/dl

200

1100

0no
11\t

800

700

600

500

400

'00
!s/d }oo

rng/tl r
slope

y-i ntercept

= 0.9998

= 't .01?,

= -12.8{4

erpected values

1100

1000

900

800

700

600

500

400

,00

200

(c )

1141

erpected valu€

R R 9R ARA
stpected values

fig.2 Shor€d the linearlty of l.iglyc!rid! dotcr;|lnation fro

(a) teagent tit n-l (b) leagent tit R-lI

(c) Reagent lit n-III (d) teagent lit t-lV'

'198.7

137 -9/1rr.6

ng/al r = 0.999?
slope = 1.000,

y-i nt€rcopted = -9.5128
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IbfuI_rcerides r nead€nt tit

frble I Precision of the 4 neagent kits for Triglyceride determination
(n : 20).

Test

kit
l,or.€r concentration Higher concentration

x- w'ithln-nm between-run T "i.h;;--;."0."rr;;lla/dl SD X/Jv SD iK^, msldl SD %CV SD %rv

R-r 125.0 2.390 1.912 3.460 2.?70 3t0.5 3.360 1.082 9.134 2.941R-II 109.1 1.586 1,454 i,68? 1.546 305.6 2.084 0.682 5.66? 1.854R-III 113.7 1.888 1.660 2.032 \.786 314,2 2.525 0,8o1 6.234 1.98,1
R-rv 11A,9 2,174 1,828 2,25i 1.898 348.5 3.01? 0.866 6.941 1.992

Ibble 2 % R€covery of the 4 Reagent kit nethod.s

Test kit ex?ected values ( ng,/dl ) aasay values (Il|g,/dl_:l li Reco\ erJ_ ___lcr.rer Higher Lower Higher Lower Higher

R-r 190.34 275,6 187 282 sa,z4 102,32R-rr 774,67 240.t 173 250 99.0? 104.t2R-III 180.5? 247,3 180 250 e9,68 101.09R-W 195.41 271,9 193 267 s8,76 98.19

lbble 3 Accuracy of the 4 R€aelent kitE rnethods for Trig-Ilreride
detemination. (n = 10)

Control AssiEned
aerun valuea (ngldl I

x!s

Assay Elues ( ng,/dl )

R-I R-II R_III R-IV

CIBA-@NNIN3

l.ot * 036701 101 1 15 tO6 t04.3 102.3 109.3
LYOPI L

Lot # 0186005 1ZS I 6,9 tZ4,O tZZ 128.3 124,9
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lbgvarasittJd.r'di g' et al

.i
R-rrr, R-rv I l.n8tllll 0.021 lnc 0.033

rcsrio6er frurt-h{rtuieinrnnrnuunl 15

urfi riu gg,lzr, 96'20* rnc 93'85r

ro{irardl ricru R-rr, R-rrr , R-rv

mmlqu
'lq1l!

t . r J o do a a
irsrdr t5q:$l.l 4 uffimmqnlnu

c.*:nfiqrlf;qunr:i r oluriurfr'l re- nfi rto
. d:, a I

l5n'luilIln ll0qllu0Bnu Hflnno{16n11

i r onrcdrot $snctin fr{qc r indoc'rfiomrt

rnioliot r elrrti rdu i6n-rri rerirtfirruu

kinetic ,iT r iruio{ords r oiolfrofinr$r:n

i ra:rcfilw kinetic 1ffi8 rrdnrt

irn:rtfiflng enzvmtic, colorinetric
fi'r'rrr6ntn:n{nreslf; r oiotd r mlmtrtln
l,**. 'rl*A slentrr'uu rfir,n:qts'rir

3 r.
uri tffi'tcli'lu R-I Uuq!'lun1f,'lfle 400 Nfl

rm. nt'turircri teluri R-n, R-ttt,
! .,- n .

R_Miu.tuft1f,.tdn , 
1 ,000 xn/m. I Nol'|1

nrri r nltflngrftio{ HITAcHT 705 lu
: . " ! " ' iu " a a

r ioratrt [lutdun:{u onBm{n9o'lg'1u'1fl'l

6o r #o'rfiafirirnrri renrcfifiiu4'r nlNr:n

{qmnrnqrdrtrrr: frt rinrsranurilufiu' i t ,.l . ti
escJor toSo't6ru I tn1u11u1n luulftlo'l

rnrldr crnrtonnfrurrrtlunrnrti rnlti
d ..t at 'd{'nE li l ilu | frusi { q{frl56nu'{ n{ [REu'lN1

. i c 
' 

e'
o6toufr1u t r:rcirurnitu'li I *51u$'l!16l

ertrr iu rfiun:ln.r lor#oli r mrtri'rri*-r

o.u,in,fiurooidrlrnrfiu ictir'1fi't;ih
nr:i r mrcfirxnrdsllunrfrf,ienternfi rto-

rrdnyr ir rnrfiurfilnrrgrg,fianrliirulu
n.rio,1.r.,i., i..rL fi1fi*rmrrl r iru r filenr

m udrhqriufl rdnr:rh r #ordnrur$ur-'ti

iiu{.u.,i*n dr r nior crihtuLf r mT tdfii
rruRn8rnnnlrnniu il,indfuhnrfi lrnu

rolorobrurhrirofu rrnr ficcfirnr:druir
rnnrri r nlr tioonrn t nuunctlunr:i t n5ruti

llw enztDtic colori-ctric 'l R-III
X ano "uflr R-MUni0 lt1*ul|o u1n lflffI5m{

d.itori nio,ns,lnltnsrd{q1nmri1 m
iurudr fisrrqtfr l6rflrfiramlrrltlrmn
rnrfifiinr: r r.fiiluth{ltJhs irqtircilnfi
, ,!o
olulrur nrnlnlula
rmrrirrir
1. Tietz l'tw. Textbook of Clinical

ChenistrY. tis Sar'uders Co' Phi-

ladelptria 1982 ;134?-1354.

2. hrcolo G' David H' Gluantitative

determinat ion of sen-m triglY-
cerides bY use of enzyrre. CIin

ch€n 19?3; 19: 475.

3. l{ahlefeld At.i. t{ethod€ of Enzv-
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