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Abstract:

Application of a self-prepared benzethonium chloride reagent for protein determination in urine and
cerebrospinal fluid on Hitachi 704 automatic analyzer

Chayanunnukul W.

Department of Pathology, Faculty of Medicine,

Prince of Songkla University, Hat Yai, Songkhla, 90110, Thailand
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A self-prepared benzethonium chloride reagent for determination of protein in urine and cerebrospinal fluid (CSF) was
prepared and evaluated. The accuracy, precision, detection limit, linearity and stability of the reagent were studied on a Hitachi
704 automatic analyzer. For accuracy, the average recovery of the self-prepared reagent and the commercial reagent were
95.49 and 98.0% respectively. The precision was evaluated by analyzing two levels of urine control. It was found that the
within-run and the between-run coefficients of variation (%CV) of the self-prepared reagent were 1.8% to 3.9% and 1.8%
to 3.8% respectively, whereas those of the commercial reagent were 1.4% to 3.9% and 1.5% to 3.8% respectively. The self-
prepared reagent and the commercial reagent gave the same detection limit and linearity of 2.0 mg/dL and 200 mg/dL
respectively. The correlation (r) of protein determination in 200 urine and CSF patient samples was 0.9990 (y = 0.996X +

0.356) with no significant difference (p > 0.05) found. A self-prepared reagent was stable for at least 6 months when stored
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in a refrigerator at 4 °C. The cost per test of this reagent is about 300-fold less than that of the commercial reagent. In
conclusion, the self-prepared reagent gave satistactory score for protein determination, and was determined to be as good as a

commercial reagent and is applicable for routine protein determination in the clinical chemistry laboratory.
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1.1 damadudaansuasnihladunasmagie
Nnamneiiediin medmnwensine Tsawenunasan-
UASUNS 1UIU 200 Mpend (Fraenadaan: 150 98 uay
fhaenahladunas 50 51e)
1.2 §19MMUANANNW (control urine protein) 78N
U3EN BIO-Rad
2. thenasiamusinaliseu
2.1 henasaSalusiuiedanes (self-prepared
reagent) Usznauane
~ reagent 1 Us2nauUMe NaOH 530 fadlua
M0an5, EDTA-Na 74 f188luanoans, 0.5% Polyethylene
glycol 200 ez 0.5% Triton X-100
- reagent 2 ‘lJS::f‘la‘UG;’)EI benzethonium chlo-
ride 32 faaluanadns, 0.5% Polyethylene glycol 200 @
0.5% Triton X-100

2.2 1en5133aUsAulaEAS benzethonium chlo-
ride #fiaa1593Uu89UTEN Roche Cat. No. 1877801
Usznauaie
~ reagent 1 USznaumey NaOH 530 {adlua
#9305, EDTA-Na 74 183 luanaans
- reagent 2 ﬂ‘é?.:ﬂa‘UG;’?El benzethonium chlo-
ride 32 fiaaluanaans
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1. mamaauqmauﬂ'ﬁwaﬁwmm%amamazﬁwm
fusagudmdumsanatalustululaansuasnladunds
fuinapasaludd Hitachi 704

1.1 mimaaummgﬂﬁym (accuracy) IW;IWIG‘;’I
percent recovery 1@ stdnasNIasgIulUsAYu (human
protein standard) YAIUITHN Sigma ﬁw‘smﬁwmmn}ymiuu
wuuauaslludragalaansilarmsasasaellsiy
Tnauuar nasntuihluasasausinalusausnads
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recovery fonuusmumelusiuiduasluanszau Aa 5.0,
20.0 uaz 80.0 fdaaniunandans luuaazszauinluasa
wanlUseu 4 adiuanhewaslum percent recovery''

1.2 miwﬂaaumwmﬁmmq (precision)

1.2.1 anutieanseila within-run  lagih
IUANAUNN (control urine protein) USHN BIO-Rad
fhatnudisiuluasnataaTusaum 9 fusnu 20 a%q
meluiudendu umgailanlnadasiuinnussiiiesle
TasmshlmensaeazduseanaanauutsUsiu (coefficient
of variation, %CV) ‘?;\1 percent CV = 100 x (SD/mean)
msAnmASaE e enaLLEYiie within-run HENNWNIY
2a9lUsfu 2 sEau (szé’wi"mazsxé’ugq)

1.2.2 mwmﬁmm\wﬁﬂ between-run lagi
A3AIUANAMAIN (control urine protein) 28IUTHN BIO-
Rad fhagadenfunutesndy 20 dw i lurudad
_20 svmnwales  wanhasninasasamlUsauSuazay
Wunan 20 Su thwailalum percent CV MsdnwaSail
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iiumsfnmenTusduszauigaiamnsanaiala lag
lamuanasnngua™ ilasmsasnialsaulumsazae
normal saline (0.9% NaCl) fiaTanasuazimamumy
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3. ASNOFBUANNAIRY (AIEAN) 2BILIET
Waeaes ilasthenfmasuesnasaiamiUsiulasly
ANIMIVANAMMMN (control urine protein) BBIUTHN BIO-Rad
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yaaustmlam percent recovery imiusesa: 98.0 (waasly
mswﬁ 1)

= ¥ ¥ = ¥ o & g ¥ ¥ o =
TN 1 HANITNAFBUAINGNABY (accuracy) ﬂmmmtmtmLamazmmmLiﬁ)gﬂﬂﬂmammﬂ‘smm‘[ﬂsmﬂu

Jaanzuazin ludunas Tnan15m) percent recovery

mlsiviisala anusuuyaslUsauiH AN recover o percent recovery
(. @9 na.) (. a9 na.) (un. ao na.)
Mene3ontag
30.0
34.5 5.0 4.5 90.0
49.0 20.0 19.0 95.0
111.0 80.0 81.0 101.2
Wenadeate §An percent recovery RAHLMAY 95.4
hmdiSagl
30.0
34.7 5.0 4.7 94.0
49.5 20.0 19.5 97.5
112.0 80.0 82.0 102.5
ﬁﬂﬂﬂﬁiﬁﬁ]:@ﬂ flf";ﬂ percent recovery Laii'ﬂwhﬁ’u 98.0




Songkla Med J

Application of a self-prepared benzethonium chloride reagent

317

Vol. 23 No. 5 Sept.-Oct. 2005

Chayanunnukul W.

MIANEANNTABINTS (precision) BN IAIUAN
Aumw 2 iy (AflanumanuesTsiussduuazge)
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cient of variation) ¢ within-run LY;"Iﬁ’U‘:"aElaZ 1.8 oz 3.9
§u%ia between-run MAUSAHAL 1.8 LAY 3.8 NN
didagunasudimlamanissansemnuulsusiu il within-
run (MAUSDESE 1.4 Wa 3.9 §1U%IA between—run AU
éuaf;lax 1.5 gz 3.8 (LLaﬂﬂumsNﬁ 2)
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Tuszeuine TaefimduyssandusennuduNwus r = 0.9990
(p > 0.05) aum‘mmam%ugumq y = 0.996X + 0.356
Wazdien bias 289NEAIIRIMAY 0.095 (LLaﬂﬂugﬂﬁ 3)
WEsuisumsanaiaUsinalusivranhenimaasiiowum
Tuflenuuanaaiy Tasfimmaseinuuanmayaainen
WM louniu 0.015 + 2.0 (Ltamﬂugﬂﬁ 4)
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Tsdu (un./aa.)

Mean SD % CV Mean SD % CV
ENATENa
anunrualUsiuszaum 20.4 0.8 3.9 21.9 1.0 3.8
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