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anfsamnavilszansninuadtasad Mini-spectrophotometer
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unin: 1A389 spectrophotometer AilkGAuMlUTvwInlng s1aune wagldazainsonisldnuniaauiy

ﬂmwﬁﬁ'ﬁﬂﬁﬁumm%a Mini-spectrophotometer 3sldiaan light emitting diode (LED) 18uunas

Awfiauas wazrauuwiaan (microwell) LuteeUss9ans i3asiuwuuidnannisinnuadieiunies

v
o

Tnely wiegnslsimudilifinsvaaeudssaniamenaiss MudsedsohnmsinedSeudiou
USEAVB N TMUD AT IR ULUURINET

A5n15Anen: UizLﬁuﬂisa‘w%mwmaqLﬂ%ﬂumﬁmﬂ%mmiﬂiaml,azé’agﬁu fEunsNAABU Within-run, Between-run,
%Recovery wazvhmsSeuiiisuiuedes Shimadzu wag CECIL spectrophotometer

NaN1SANWA: M5InlUsAudA1 Within-run precision Wiy 2.9 - 10.4%, Between-run precision Wity 11.6 -
20.5% uag %Recovery Wity 97.15% dwmsunisindayiuan Within-run precision iy
2.7 - 8.4%, Between-run precision Wifu 8.3 - 18.1% uag %Recovery Wiy 106.25% WiaiUSsuiioy
fuLA30e Shimadzu wag CECIL wuhalusAudanuduiusedlunaea (r = 0.9069, 0.9098) way
narneszminsaoaaieteglurag mean + 1.96 SD dmiursayiudauduiuseglunausiviang
(r = 0.9536, 0.9516)

ayunan1sAne: \A384 Mini-spectrophotometer ﬁmmgnﬁmuﬁufﬁﬁa*&mi’]Lﬂ%n conventional spectrophotom-
eters WpsniimduUsyansanduiusanninas ﬁqLLﬁd’ma@iNiijNamLﬂ%‘laqé’qaﬁumqﬁaau%’u
FauFado st dasdunuudsnanelumnazthunldlunisasainseiinegswesauld

Adnfny: 18 awnivslnladiwes, Wshy, dayiiy, LED, viauqania

Tunuumana: 15 nUATUS 2561 Juiuflounadny: 25 nuawus 2562 TuiloygynliRium: 26 NUATWUS 2562
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nM13n519UTUMeslUTAUTIY (total protein)
wagdayily (albumin) anansagielunisitadelsasingg
wu lsasiu 1sale aesymlaguinis warAuRaUINg
duq 1! FepuiiausnAmeanilavdsnaldsysuvedusiu
Tusranefinisiudsuudas Tsiulusresnieviming
upneneriu laun toules gosluu vudans immunoglobulins
TUAUlATIASI UWEINANIY wazsnwn osmotic force
Tugume? massaiauiinalsiulussnmeddounsa
fa TsAuTlugsy (serum total protein) uavdayiiu
Fauenainazquisnaveslusiuudasdilumsdum
mUTinuvesinaydu (globulin) wagdnsndIuTENINg
gayilusialnaydu (albumin/globulin ratio) a11130%38
Tun1sifdadelsavesauldls n1ses9AATIsRUTIIAYeT
TUsfunazsayiluvies fiAn571lU (routine method)
aunsavilalneendenannisinuiseivedusiunse
Sayfulushegneiuthenmaieseid Biuret’ ° dwndy
n3m519lUsAusIn washeniTdneyt Bromocresol
green (BCG) dmiumansradayiiu® ' duiiaesifends
naNN1590919:ARd (colorimetric method) wazinn13
TMAINIRANAULAIYDIETE (chromogen) fiAnTunds
M3y Asen felA3es spectrophotometer #aA1n73
anndunasziludndiulaensesiuanududuvedlusiu
vidodayiuludedinse

Lﬂ%‘lad spectrophotometer ﬁi‘l’fﬁ’ﬂﬂﬂﬁ'ﬂﬂ
fvualugjuagnsldandigaenn uazdesorfonisgua
'ﬁﬂmimﬂwmmmmm Felamunzdmiunisenn g
ueniudl uenanilfuedes gunsal uaverlndsnag
fndsaune esmndesidrandsdsema dulug
Tvaen tungsten #se deuterium Wuunasiulauas"®*
Feftongnsldnuiidy uasdsmuns Jagtuldinini
@aen light emitting diode (LED) snldiduumasinia

10-12 ¢

bheld sz'waam LED $iAnumeny llEJ’WEJﬂ’ﬁI‘UQ']UVIEJ’DUWU

wavivnadnniuvasiidauasuinou

NNNSAN
Peinuanldfinslivasn LED (Juundafnilauadhuiedes
spectrophotometer wagldlunisnsiaiinsgiansiiail
AL YUA WU creatinine, zinc, copper wag iron'” >
Jugu egralsfianuiedes spectrophotometer fanam

gantivunnlnguas IIAILNg

o

a01UU AT ULASASOU (9ANITUNIYL)

'
a s A

IgfinsUseAndiedosiunuuielflunisnsamuiinm
a1372835TnAuiduvesuasdslindnnisiiauadne
fuiades spectrophotometer FuSeninaios 1
anlnsllaiitmes (Mini-spectrophotometer) R
duirdesfifvundnnziiniauazisiniganinades
spectrophotometer Tneviild? Liesnnldvaen LED ({u
wiarlawas wazdinmsldivauiagneuumdn (microwell)
Lf]uﬁlfaﬂUﬁﬁga”liaSmEJLmu cuvette @1 microwell
Fanamvnannedwesiidend Polydimethylsiloxane
(PDMS)"" " fianwauzlussla iﬂam%mﬂfw ludswaldenowad

2022 | a1

wIlUsiy wasiinsuunlgegnaunsvane
THlunnsnsranstiaiivianesiin W urine creatinine?,
uric acid® wazanstuadvdadug? egrslsinupios
Mini-spectrophotometer Faldvaen LED Juuwas
mllauaauiediu Sldlafinsnageunisidlunisnsia
IAeansdad é’qﬁmmﬁ%’m%&ﬁﬁnﬁi’mqﬂizmﬁﬂa
AnwUszansnmuenadesdunuulunisnsiadiasizi
lUsAunagdayliu laeAnwiadnugnaes (accuracy)
ATILILEN (precision) TaASes wagvnsAnwSEudiay
(comparison study) NaN1IATIVAATIZAAU \p304 Shimadzu

ey CECIL spectrophotometer

35n1sANM

then asiadl wazdegneildlunisive

answniluasiinenildlunisisendeilld analytical
grade 18 Bovine serum albumin (BSA) (Ajax Finechem,
Userooalnsiay) insinse stock BSA solution A3
W 12 o/dL Tneavanelu 0.9% NaCl solution wdeantiy
$NN15R0 AL ANUTLTUANABINTS A 2, 4, 6, 8,
10 g/dL @nFUMINTINNINTFIUVDINITNTIVIATIEN
TUshU wagAuudu 1, 2, 3, 4, 5, 6 ¢/dL dwmsuvingm
UINTFIVVDINITATIVIAT VDA YTY

thendmsunisasiaiiasied ldun then Biuret
dmSun1snsraiaszRlusiu Gelsznausis 3.8 M
NaOH, 30 mM CuSOa, 30 mM KI, 100 mM KNaC4H406
ey 28 mM NaZ—EDTA LLaz‘Jﬁm Bromocresol green
(BCG) dmsumsnsidimsgidayiiu Usenaudie 87 mM
succinate buffer, 0.2 mM bromocresol green, Wag 7.35

mL/L nonionic surfactant brij 35
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Fegailddmiumsinuisuiiou (Comparison
study) WisELINAIAIUANAMNIN Normal (Control N)
kag Pathology Control (Control P) (HUMAN, Human
Gesellschaft fur Biochemica und Diagnostica mbH,
Usginagasuil) 1agyiin1siieaeansnIuAuAUAImN
A9Na19938 0.9% NaCl solution WlaAuudy
Fust 2.47 - 8.15 g/dL dmsunsnsiaiaszAlusay
(20 fheths) wararududusaus 1 - 3.96 o/dL dmsu
NATIVIATIVITAYIU (20 FI9E19)
L34 spectrophotometer

GEGY Mini-spectrophotometer (WUIANI
16 cm x 81 15 cm x g4 6 cm) AflunsAnuiadal
gnasauasiaulaeantiifeuadulasnsou (89Ans
wyna), Usenelne Tnetidutssneusad Ao undariis
wa viquania (Microwell) Wi gaasasludin wihae
uanana wazunasinenszudlnih fuandusui 1 amé?nag'
Tundesfiuua Inedviaugania (@uriaudnans 10 mm x&n
2 mm) MHifugesussqansazanuny cuvette 9¥i1ann

MINI SPECTRO

Control switch e

® o o S
2 3 4

gﬂﬁ 1

- Light Sensor

Microwell

wedias POMS lnegnaistunnnszuaumstiinalsns
(photolithography process) wagtiluusgnuasuugiu
voenszanalan (WWIAe1 75 x 1119 25 mm) ¥auganIA
vugnunszanignlimeldgunsaibidnnsetindfifiunds
fudauasdasznausenaon lisht emitting diode (LED)
fifirnusmaduwana1aiu waedl Lisht sensor (detector)
fim TSL235R light sensor (Texas Instruments Usgtne
an3geuidny) anefannuduvesnasiiudseansnain
viaen LED wagsumauganiadaiifeg1sussget 200 uL
(USunsgean 350 uL) Ineviaen LED ﬁaméu’aag”luéhm%a
ASEUAGUATINENIAALRIUA 300 - 1100 nm FuATeq
Mini-spectrophotometer 5151’§Umfmﬁmmmm%’wéﬁu
maﬁmzmmuaqﬁw%ﬂ’mﬂmLasuﬁ 12727% Tnglunsfinen
adsifldvaon LED AT Seliuasiiannusnnidugaan
517 nm (peak wavelength) @%SUNITATIVIATIZN
TUsfu wazviaen LED duns ddliuasiininuennaugaan
641 nm dMIUNINTINATIEBAYIY

d1ulszNauUTRLATEY Mini-spectrophotometer: AINAIUNLEIYBILATOI Mini-spectrophotometer (A),

VTNBUARIKA Wandr absorbance (B), uagvigulania #3e Microwell (C) Fsanansaussyiegaldasgn 350 L
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dWSuieSas conventional spectrophotometer
PldlunsAnwndisuiisunisnsiahasied laun
Shimadzu UV-1601 Spectrophotometer (Shimadzu
Corporation, Uizmmﬂﬁu) waz CE 1021 UV/Visible
Spectrophotometer (CECIL Instruments Limited,
ANINUDIUIINT)
A5AS2ATZATUSAY

a¥19n5 My mIgIu (standard curve) lagly
standard albumin (BSA) anudiudu 2, 4, 6, 8, 10 g/dL
¥msnsatauiinasaetien Biuret reagent” @éa
N319U1MIFIUTENTNNAINITYANTULEL (absorbance)
7i¥nléaniades spectrophotometer usagiA3as (Mini-
spectrophotometer, Shimadzu ey CECIL spectro-
photometer) kagAIANUTLTUVBS standard laevinnIg
Neugn Biuret 2.5 mL uag standard albumin (BSA)
50 uL wanlviidnifughe vortex uagssislifigumgiivies
(25°C) Wunan 30 wiit Jahldiarnisganduuas tng
1% Reagent blank Gﬁﬂsﬁﬁﬂﬂgmmu standard lun1s set
blank Tngvisaesaddlunrazaududuves standard
n15UsziiuuszANSnmeuaaA3as Mini-spectropho-
tometer lun1sns1aaszRlUsAY

n15ANEY Within-run precision 19 standard
Wsfiu finududu 4, 6 uaz 8 o/dL Fudupnududu
i nan WAZEINNHATU YINIATIRIAUAaT ALY
Frfusiuau 20 A%t anglunaniienty udrduam
ALaae (mean) v-mﬁmwummgm (Standard deviation,
SD) wazduuszansaauuususau (Coefficient of
variation,%CV) d1%3un13@nw1 Between-run precision
Wihethsmnududuiis 3 sedudangn Tnevhnsasiadn
v Suar 1 ads Aasetudunan 20 Fu uagAnmum
Aindy ﬁ%ﬁaawummgm wavduUsyAvianuuusnu
LAY

nsMAUBsUANISAUNGU (Recovery test)
FadunsiSeuiisunadildanmsnsisiesssitunaiils
NN3AWIEL ¢n8 Adding method lnenisiAvaisazane
wnsgu lunsasramdiinalusiu Aenududy
3 seetu lon 0, 5, uag 6 g/dL aslumedns kdWnNIIATIa
AU UTUYDLUTAUNAINTRLATAZAIENINTFIU
wdAmuIALUesIBuAN1SAUNaU (%Recovery)

n15AnwIUIeULIBU (Comparison study)
Mnsasrinnnududuveslusiulusieg1ediuau 20

Fog1e Feimnududureslsiiugaus 2.47 - 8.15 g/dL
PRLIGELR Mini-spectrophotometer, Shimadzu
spectrophotometer ey CECIL spectrophotometer
msteuifisunanisnsaialusiy sewinaaies
Mini-spectrophotometer fuiA3es Shimadzu
spectrophotometer LLaZSSVWI’NLﬂ%‘IE}Q Mini-
spectrophotometer fulp3es CECIL spectrophotometer

Tngldadd Simple linear regression analysis®™ %,

30

Bland-Altman bias plot™ W&y Passing-Bablok
regression’ Tun15ALATIZARANTISANEA
N13M9219ATESAYTY

a¥19n319u195314 (standard curve) lagld
standard albumin (BSA) A3t 1, 2, 3, 4, 5, 6 ¢/dL
¥nsesafausunadaeiien Bromocresol green
(BCG)”" a314n3 1R 5IUTENINAIMNITRANAULES
(absorbance) #i¥alda1niA3os spectrophotometers
WauA3eq (Mini-spectrophotometer, Shimadzu wag
CECIL spectrophotometer) UagA1Aiuiuraseayiu
standard Imaﬁwmswamﬁﬂm BCG 5 mL wag standard
albumin 25 pL wauldigAude vortex wavdaialy
flgaumgiivies (25°0) unan 10 wd FehluinAims
aanauuas lngly Reagent blank Felthnduunu standard
Tuns set blank Inevhdrassadslundasaududu
veedayiu standard
n1sUszfiuUszansnmuaaaias Mini-spectropho-
tometer TunsnsidiATIIdAYNY

n15AnEY Within-run precision 1% standard
gAYy Faududu 1, 2 way 4 o/dL Faduprududush
NAN UAZENAIUAGU ¥msnsainusayeuddug iy
$1uau 20 pds melunaiieat udFuamAeae
(mean) ﬂ'%ﬁmmummgm (Standard deviation, SD)
wavduUszavianuulsuTiu (Coefficient of variation,
%CV) dusun13AnYI Between-run precision 1579814
anudiuduita 3 sedudangnn Tasvhnisesratanntu
Suaz 1 A%t Aedemudunan 20 Ju wavfuaImm
fiade Adsauuinmsgiu wasdulsyAvsamuuUsUsiu
\uLREIU

MsmAnUesidudnisAundu (Recovery test)
Fadumaisudisunaiiléannsnsivieszitunadils
NATAIUIN 1Y Adding method Taensiivasazane
wwsgiu lumsesremndayiiy fnnududu 3 sedu THun
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0, 2, kag 4 ¢/dL asluiedns MNInTIInANUNTY
VOIFAYNUNSINTANAITALALUINTTIU LA IATUIN
AUasidudnnsAundu (%Recovery)
n15AnwIUIeULIBU (Comparison study)
imsaainanudutuvesdayiuludiogiediuiu
20 oehs Fefmudiiuvesdayfudus 1.00- 3.96 g/dL
PTIGEGE Mini-spectrophotometer, Shimadzu
spectrophotometer wag CECIL spectrophotometer
vmsieuiisunanisasaiasayiiu seninaaios
Mini-spectrophotometer fuiA3es Shimadzu
spectrophotometer LLagiz‘W’J"NLﬂéaﬂ Mini-
spectrophotometer fulp3es CECIL spectrophotometer
Taeldad@d Simple linear regression analysis,
Bland-Altman bias plot Wag Passing-Bablok regression

TunsiwsgsinanisAny

0.160

wan1sAnu

N1SINTMUINTFINEMFUNITNTTATIBALUTAULAS
5auuﬁué"wm'§'aél Mini-spectrophotometer

nsvingmunsguluninsIalias s Ui
Iﬂiau@haméaa I\/\ini—spectrophotometerIﬂﬂ‘fl’ protein
standard et 0, 1, 2, 4, 6, 8, waz 10 me/dL
idevnisaiiangmluinggiusenineainsgandulas
(517 nm) aldanniaies Mini-spectrophotometer
fluaududurelUsAuLINSEILNAINETY NUILeaNnIs
EunsIAe y = 0.0142X + 0.0028 wavdisyavisavdummg
(correlation coefficient) r = 0.9957 NA1IA® AIAIUTUT
yodlushuiifisdududndnlaensatuamaganiuuas
Faguil 2 Fansmmnsgruildlunisduiumain
duduveslusiudienias Mini-spectrophotometer
Tunsdnuadsil

0.140 -

0.120

0.100 -

0.080 -

0.060 -

Absorbance (517 nm)

0.040 -

0.020 -

y = 0.0142x + 0.0028
r = 0.9957

0.000 . .

T T

6 8 10 12

Protein (g/dL)

gﬂﬁ 2

n3miLnsgIunlaaInAIas Mini-spectrophotometer wagldlunisimuammaanududuvesiusiu lnausasan

vunswhuanadsanmsnsatadiuau 2 ase nsmlanasguilalidnvasdudunsiaseunguanududu

299 BSA faud 1 - 10 g/dL uazdladuuszansandunus () widu 0.9957

nsvinsmaasgulun1snieseiiun
56135?‘1451&?1%‘@& Mini-spectrophotometer Taglaf
albumin standard fieududu 0, 1, 2, 3, 4, 5, uay
6 mg/dL Lﬁaﬁ’]ﬂ’156%’?ﬁﬂiﬂﬁ/\lm{mgmizijﬁ’]m'i@‘mﬂgu
was (641 nm) aldnieses Mini-spectrophotometer
fuAnududurewayiiunnsguanan nuildaunis

- £

W@unssAn y = 0.0317X - 0.0031 wagArduuszdnd

[ a

andIius r = 0.9959 nanfe AAUdNTuYeITayiy
nindududadnlnensaiuainsganduuas daguil 3
Fansmnssgdidlumsauumanududuresdayiy

TunsAnwiasall
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0.250
0200 -
S
c
;‘é 0.150 +
Q
(&
C
g 0.100 -
o
§ y = 0.0317x - 0.0031
0.050 - r =0.9959
0.000 # 1 | \ |
0 1 2 3 4 5 6 7
Albumin (g/dL)
U 3 nwlnmsgrudildanniaies Mini-spectrophotometer uazldlunisduiamainnudutuvessayiiu

Tnausazgauunsiluaadeainnsnsaindiuiu 2 a5 nsuesgunlilidnvasiludunsimseuagy

ANLNTUVDYE BSA AdUs 1 - 6 ¢/dL uagdimduuseansanduius (r) 11y 0.9959

nsnagaulaiifudnnsAundu (Recovery test)
31INNIANANTALABUINTFIY TUNITATITN
TUsiu Henudiduredusiu 3 sedu @i 0, 5 uag 6 g/dL
atlusiegne @anudutuueslusiu 2.5 ¢/dL) wan
Mn1seaTaAunTureslUsAUnaINSIRNE Az Ay
mmgmﬁ’mm%m Mini-spectrophotometer Tnausay
mududuinsnsataguiusiuou 3 ad (triplicate

assay) wazAnuANUTNTUlaglEN TN INAINET?
waIFIANUBSITURNSAUNAY (%Recovery) 309015
ATITIATIZALUSAUIBIAS8Y Mini-spectrophotometer
wuilanlesifudnisAundu winiu 96% way 98.3%
dusuanududuvedlusiu 5 way 6 ¢/dL auasu 1ng
firnadeiUosiuinsiiundu wiiu 97.15% famsnsdi 1

a ¢ & & a 1Y) a a v a L. Y aa
A19199 1 WesuAnN1sAUNaU (Recovery test) ¥89n150519ATIBALUTAUMIBLATEY Mini-spectrophotometer (918735

Adding method)

. anududui MUY Recovery
[ IRE oo a4 %Recovery
A529901A* (g/dL) 13013 UNAN (g/dL) (g/dL)
1 2.5 -
2 7.3 5.0 4.8 96.0
3 8.4 6.0 5.9 98.3
\dy 97.15

e *Afldiduaiaivnnmsnsiningidiuu 3 ass
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dwsumamedesidudinisiunduremnisnsiam
Vsnasayiiu Taelds adding method fimnuiduty
Yeagayu 3 s¥du Ao 0, 2, war 4 ¢/dL aslusiegs
(Janududuvesdayiiy 1 ¢/dL) uaain1snain
ANUNTUYRITAYIUNAINI AN TarAN8HN T 1AL

LA384 Mini-spectrophotometer laguAazANTLTU

¥nsasaatasdusiuau 3 ad Wudeaty feedes
Mini-spectrophotometer wuindlaesifudnisiunau
Wiy 120% uag 92.5% dmsuanuiutuvesdayiu 2
war 4 g/dl muddu TnedanndesifudinnsAundy
Wity 106.25% Fam3197t 2

o

M15797 2 WesdudinmsAundu (Recovery test) 109n5nsIlasIeidayiiumein3os Mini-spectrophotometer (#3835

Adding method)

o . At AMUUUTUVDY
fNIDYY oo " Recovery (g/dL) % Recovery
A523930l6* (g/dL) d13uMsgIunaY (g/dL)
1 1.0 -
2 3.4 2.0 2.4 120.0
3 4.7 4.0 3.7 92.5
iy 106.25

e *Afldiduaiaivnnnmsnsiningidiuau 3 ase

ANSNAFIUANNUIIULT (Within-run LAz Between-run
Precision)

dlevinisvageuanuwiug1vesaios Mini-
spectrophotometer Tun1505193LAT18ALUTAUAIEATS
1 Within-run precision lnen1skisegnsfinmududy
UANFNAY 3 S2AU A 4, 6, laz 8 g/dL Lagvinn1InsIvin
wiasaudus i us w20 A aelunanieaiu

WUINE %CV WU 10.4, 7.5, way 2.9% amsulusau
ANLNTU 4, 6 Wy 8 g/dL AUARU @I Between-run
precision @ufunisamaianniu fuar 1 At Anderty
Wuan 20 Yu wudnll %CV windu 20.5, 17.5 uag 11.6%
dnsulusAuAUduTY 4, 6 waz 8 ¢/dL MIuAINU

o -
AR 3

A191991 3 AIAUKLUETY (Within-run Wag Between-run precision) 984n1905393LAT18RLUSAUAIELATE Mini-

spectrophotometer

Within-run precision*

Between-run precision**

anudutuvalusiu (g/dL)

D %CV D %CV
4 () 07 10.4 08 205
6 (nana) 0.4 75 11 17,5
8 (g9) 0.2 29 0.9 11.6

weme: ¢ vimInsaiaudazaududugiiudig 20 ase melunanseaiu

*yhnsesatausasanududunniu uay 1 a3 Aadeiudunan 20 Ju

SD = Standard deviation, CV = Coefficient of variation
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dMSUNIsNAao ALY ug1veLAS DY
Mini-spectrophotometer lun13n5333tAT19i8a Yy
fensvi Within-run precision Taen1sldegnafiay
WUTULANANAY 3 SEAUULARINAY A 1, 2 Way 4 g/dL
NUINE %CV Wiy 8.4, 5.8 way 2.7% (n = 20) @Sy

a ' o Ly .. 2 4
A151990 4 A1ANLUUEY (Within-run ke Between-run precision) 984n15ASI9ATIEN

spectrophotometer

gayiuanududy 1, 2 uay 4 g/dL MuaIRU @
Between-run precision Wuail %CV wiu 18.1, 13.7
way 8.3% (n = 20) dwsudayiuanududu 1, 2 uay
4 o/dL udu Faensned 4

o

a % = .
aydu MIYAIDY Mini-

aaduduvasdayiiy (g/dL)

Within-run precision*

Between-run precision**

D %CV ) %CV
1 (6h) 0.1 8.4 02 18.1
2 (nan9) 0.1 538 03 13.7
4 (g9) 0.1 27 03 8.3

wewmg: ¢ vimInsadaudazanududutiiudi 20 ase melunansieaiy

> yhnsesaiausasanudiudunniu uay 1 a5t Aedetudunan 20 Ju

SD = Standard deviation, CV = Coefficient of variation

pgslsAinurayas Within-run wag Between-run
precision fana1Ie1RTUNANIINGYINNIINTIVTATIER
Fohuiteidunistudunanisnageunuudugiiang
AnuziIT8lAviNs@nY) Within-run precision Wi
fheLA3es Shimadzu spectrophotometer 1ag¥1MN159579
AnseilusiunazSayfiuiinadudusianan wui %Ccv
Winiu 2.2, 0.9 wag 0.9% d@SUN1SNSIIIATITILUTAU
feududu 4, 6 uas 8 o/dL mudITU dMTUNIIATID
Ansesisayiiu i %CV Wiy 2.2, 2.3 way 1.8% A
Wutu 1, 2 way 4 o/dL audeu Fsaziudnan %Cv
nAdes Shimadzu spectrophotometer agﬂummsﬁ
flvousuves CLIA'88 fatuuansimwaves Within-run
ey Between-run precision ﬁiﬁmmﬂ%aa Mini-
spectrophotometer Smnuiidetiowazilidunansenu

mﬂr;fuiﬁ'm'ﬁmn'ilmwﬁ (human error)

nsUTeuLieussuinanses Mini-spectrophotometer
fiu Shimadzu spectrophotometer

nn1sAnENUIBULTBUNITRTIANIUS U
yo3lUsfiu sewiuA3es Mini-spectrophotometer uaz
Shimadzu spectrophotometerImﬂ%@ha&hdﬁmamqu
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Introduction:

Method:

Result:

Conclusion:

Since conventional spectrophotometer is typical large, complex, expensive, and not suitable of
infield analysis, therefore a recent portable Mini-spectrophotometer with ligsht emitting diode
(LED) light source and microwell has been developed. This prototype has basic principle assay
as a conventional spectrophotometer. However, there is no validation study for this prototype.
Therefore, the objective of this study is to compare the efficiency of Mini-spectrophotometer
and conventional spectrophotometers for detection of protein and albumin.

The efficiency evaluation included Within-run, Between-run, and %Recovery. Comparison study
was performed by comparing with Shimadzu and CECIL spectrophotometer.

For protein determination, Within-run precision was 2.9 - 10.4%, Between-run precision was
11.6 - 20.5%, and Recovery was 97.15%. For albumin determination, Within-run precision was
2.7 - 8.4%, Between-run precision was 8.3 - 18.1%, and Recovery was 106.25%. The comparison
of protein analysis showed good correlation (r = 0.9069, 0.9098) and the differences between
the two spectrophotometers are within mean £1.96 SD. For albumin analysis, the comparison
results showed better correlation (r = 0.9536, 0.9516) and no apparent bias for albumin
concentration.

Mini-spectrophotometer showed lower accuracy and precision comparing with conventional
spectrophotometers. Because the correlation coefficient is lower than 0.975. Even though the
mean differences between the two instruments are within mean + 1.96 SD. Therefore, this

prototype needs further development to improve the efficiency for patient sample analysis.

Key words: Mini spectrophotometer, protein, albumin, LED, Microwell




