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urine glucose by locally produced reagent strip. Chula Med J 1987 Aug; 31 (8) : 651-657

Reagent strip was produced by using cellulose paper impregnated with enzymes :
mutarotase, glucose oxidase, peroxidase and o-tolidine. The impregnated paper was fixed
on plastic strip for convenient handling.

The quality of the new reagent strip was evaluated by testing 83 urine samples
in comparison with commercial reagent strip. The level of glucose in urine was determined
by engymatic method. Statistical analysis showed that this locally made reagent strip showed
negative result up to 40 mg/dl of glucose with 95.97% confidence which is as good as
commercially available reagent strip. Chemical sensitivity of the strip is better than one
commercial strip used and than Benedict test.

Reprint requests : Tosukhowong P, Department of Biochemistry, Faculty of Medicine,
Chulalongkorn University, Bangkok 10500, Thailand.
Received for publications. March 2, 1987.
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0.5 Y. NITOWNTDIVUY 0.3 WY, FNIRENW o-toli-
dine 1 nfuY wnrsrIermulanlTiNgy 4svznoy
¢8 glucose oxidase, mutarotase (Toyobo, tﬁlﬂu)
waz peroxidase (Difuudy, vizine’lng)

A mandalandondusadlilugud 1 fe

1.1 ‘qum:mummﬁmmm:mﬂ o-tolidine
Aelusk

1.2 quidnawlaidnem

1.3 AANIZTAIHNTDILUUR WD IUHUNIIRAN

1.4 dawmwmadnliiiu strip e 0.5 @

g 9 TN, NAWMTVDI reagent strip \WowIsuieIe
udr usadlflugud 2

2. ndnnsvenlfiivmldnaaeunglaa
irmanglaslasUndufiegluplalowef 2
wwy fe wasvhusziwdinglas wdiauled glucose
oxidase vraandladiawizgiiud Fafuidoians
Lﬂéﬂﬂ;ﬂﬁod’aﬂ‘ﬁ’ glucose mutarotase ‘{uiawlsd
fusnuaz glucose oxidase Hhuewloddfises ¢
gluconate usx H,0, fudaly H,0, Aieduiiie
fioulod peroxidase azeeandlad o-tolidine ER
nnuFAsenias s la@iniun® anudutuuesiiiin
favmlagassfiviBanmnglasludhadedass wwugl

»
ana Qs v

uxaIUfAsemmuaiidail

a -D-Glucose Mutarotase p -D-Glucose

H,0

B -D-Glucose Glucose oxidase Gluconolactone —» D-Gluconic acid + H,0,

H202 + o-Tolidine Peroxidase blue color + HZO
——

Filter paper strip impregnated

with enzyme mixture

_______________ <« Cutting to produce strips

| plastic sheet

Figure I Method used to produced reagent strip from filter paper and plastic sheet.
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3. 3514 reagent strip dwmiumaaomimaly
Yooz viwan

3.1 3 reagent strip soludasny

3.2 thasawfnesniidhetae

3.3 DuNamendy 30 Fuif

3.4 uﬂana‘[ﬂﬂmsLﬁuuﬁﬁuunuémmﬁmﬁ
W fe

O fiwlas —ve Unglasesnd 40 un/an

O &g +1 finglas 40-100 aun/en

[ fihGuendn +2 finglas 100-500 Wn/@n

[ & Sudn +3 finglamannnda 500 un/an

dnduuoudnargmiimaatuldiedoatiuies
laelfmzamwniamududnwesIR§lndfsmiameudiv
Nm‘f‘;'lﬁﬁqs] udutzlasemsefiinely lumaga
Wimanrasaiuszusn@findoufudfidasnizay
Trafiaee q ldudsadaudiouns mudanslonds
AfhuuuiaSinadiensiussinnsfzdmamglag
WelfifeuAuuunadinne kit iawless

4. malszaiuranManiAved reagent strip
1&i11e1 reagent strip AndaldilUaTa9
tasmzvesnull 4andnmiinainlsmumaulmeuns
JRanI \WefsniunfeTmnin reagent strip
wdatusanai luseandlsiued e slareluns
Fhadnlialuauldléng lasnmuSsuifisunansans
Top reagent strip sifunamsasralagds “Gold
standard”’(®) AavUSunadienzidirisionlsd 44
Lﬂuﬁﬁﬁnaufuﬁuiﬁnm:ﬁmfung‘[ﬂa(“) UanNINN
suldwSoufvunsiy strip AndAna19YTEINeG
an 2 fia Fufw strip Mdoaimsludssncds
Fonlodwudniu (x use y) uscidlfiasadaane
wmildsafiomand duflugmmwiiensd iy
aroiasludssnzildifiu  Reference method®)
awanewieslsmennsmll Taldesaasauieng
udasnzvasauldfonue 83 38 ninesaufnua
1 8msuea (blind study) lesvinninesaudlasne

Picture of locally made reagent strip.

fonslmhasenlivuidng suip 9 3 Tfia wioaiu
ynfedasn: Sunmmadsidufduiions anidu
ddrsnztmuainasadeitiumdng wssilSum
Sienedeifionlsdluiudsrdu (uaszdadimy

duplicate)

“faminadaou

W mammaseumnzdrsnimsudzans
foewlifithrsuihmsludasmzdn Ymnaa WA
wnn dusadlBluamed 1, 2, usr 3 wuhewldds
srduirmslutasneddaud o-38 un/as Swauan
8249 (false positive) 1 30 310 strip AnanTuLe
use strip Maszing udldwulasdfiowmdnd ms
navouaulififszdmimamnms Soud 47.8-342
Un/a8 WUWRRUMI (false negative) 2 318 u strip
finfieamias 1 3w W strip x 5 3 1w strip y uss
6 1w laritwwmand Fmfuminesovuluanldf
szﬁuﬁwmaqemn (520-2,869.5 an/@n) liwunasy
a9lu strip findedunuasdfiumang winutihslu
strip Andanneasme (1 3w 1w strip x 2
lu strip y)

ua:mnmsmwaaummmﬁl (stability) ve4
strip findadwiad wuildneavauifuszeziom 6
dou foldlded Sewaldh suip dfiagnuldom
\iu 6 L1deu

Werrdaysfomualifiansdmeada® Tag
Wisuifsunsmaieneiimslutasnefildan strip
findaiu AU “Gold standard” wazwiszdudima
ludlaaneAldmnrmanzin (predictive value) W8
sumderng uszwauInwiadAnlndldudiudifie
Winadauradduamanef 4 wuinsduiens 40 un/an
’luﬁam’az'lﬁdwmimﬂﬂ:Lunnauua:uamnvlﬁgnﬁaoﬁ
g0 wiaifuninilu Reference value 1839 strip #
TR

PMNMINATZR  reagent strip VoIEIUTEING
x use y uszdfiuwénd fu “Gold standard” ¢
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Table 1 Determination of urinary glucose (low level) by locally produced reagent strips and com-
mercial reagent strips (x and y) Urinary glucose levels determined by quantitative enzymatic

method was used as control. (0 = negative, +1
more than 500 mg/dl. -

mg/dl. and + 3

40 - 100 mg/dl, +2 100 - 500

sample not analyzed)

Urine Glucose Locally produced

Commercial strips

Benidict

(mg/dl) strip

e

0.00
0.00
0.00
0.40
0.46
2.00
2.00
2.10
2.17
4.00
4.00
4.00
4.00
4.00
4.20
4.30
4.40
4.40
4.40
4.60
7.00
7.00
8.00
8.00
8.60
©9.00
9.00
9.00
9.00
9.20
10.00
10.80
13.00
13.00
16.00
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Urine Glucose
(mg/dl)

Locally produced
strips

Commercial strips

X Y

Benedict

16.00
17.39
18.00
20.00
22.00
26.00
26.10
30.00
32.00
32.00
34.00
36.00
38.00
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Table 2 Determination of urinary glucose (medium level) by locally produced reagent strip and
commercial reagent strips (x and y) Urinary glucose levels determined by quantitative en-
zymatic method was used as control. (0 = negative, +1 = 40 - 100 mg/dl, +2 = 100-

500 mg/dl and + 3 = more than 500 mg/dl. — = sample not analyzed)

Urine Glucose
(mg/dl)

Locally
produced strips

Commercial strips

X

e

Benedict

47.80
52.70
60.00
76.00
86.00
90.00
98.00
107.00
119.00
130.00
134.80
141.30
145.60
147.00
165.20
168.00
210.00
217.40
326.00
342.00
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Table 3 Determination of urinary glucose (high level) by locally produced reagent strips and com-
mercial reagent strips (x and y) Urinary glucose levels determined by quantitative enzymatic
method was used as control. (0 = negative, +1 = 40 -100 mg/dl, +2 = 100-500 mg/dl

and + 3

more than 500 mg/dl. —

sample not analyzed)

Urine Glucose
(mg/dl)

Locally produced
strips

Commercial strips

X Y

Benedict

520.00
565.20
575.00
652.17
652.17
730.00
780.00
1043.50
1217.40
1304.30
1413.00
1478.00
1590.00
1830.00
2869.50
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Table 4 Statistical analysis of urinary glucose concentration (Reference value) for a maximum sen-
sitivity by locally produced reagent strips.

Value SEN SPEC +ve Predict —ve Predict
(mg/dl) (%) (%) (%) (%)
10 65 100 100 63.26
15 69.4 100 100 69.3
20 77.2 100 100 63.2
30 85 100 100 87.75
38 94.3 97 97 95
40 94.28 97 97 95
50 94.11 95.91 94.1 95.9
60 96.87 94.1 91.1 97.9
70 96.87 94.1 91.1 97.9
80 96 92.3 88.2 97.9
Table 5 Comparison of reference value for a maximum sensitivity limit for pridiction among locally
produced reagent strips commercial strips, (X,Y) and Benedict test.
Method Reference value percent of prediction
(mg/dl) +ve Predict —ve Predict
Locally produced reagent 38-40 97 95
strips
Strip X 38-40 95.8 94.1
Strip Y 60 87.2 95.2
Benedict 90 98.5 96.5
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