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ASTM D5712-95

Standard Test Method for Analysis of Protein in Natural Rubber and Its Products
Standard Test Method for Analysis of Aqueous Extractable Protein in Natural Rubber

and lts Products Using the Modified Lowry Method

2 ASTM D5712-99*%

3 MS 1392 : 1998

4 EN 455-3 : 2000
(Annex A)

15 [SO 12243 : 2003

Test Method for the Analysis of Extractable Proteins in Natural Rubber Products

Method for the determination of aqueous extractable proteins in natural rubber
gloves using the modified Lowry assay

Medical gloves made from natural rubber latex — Determination of water-

extractable protein using the modified Lowry method

* Joouuidu ASTM D5712-05 Bousuinlulugou Appendix icidsheaideamsnaaouninboud 1999
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Protein

1 |Standard Protein Ovalbumin Ovalbumin BSA Ovalbumin Ovalbumin
2 |Concentration 1000 pg/ml 1000 pg/ml 200 pg/ml 1000 pg/ml 1000 pg/ml
3 [Dissolved in DI water PBS sia TES 0.2 M NaOH 0.1 MTES PBS via TES
4 |Time, Temp 2h,37°C 2h,25°C - - -
5 |Absorbance Range 0.03-1.5 0.01-1.5 0.03-1.5 - -
. . 640, 320, 160, [200, 100, 60, 35, | 200, 100, 50, 25, | 100, 50, 20, 10,
6 [Concentration series 80, 40, 20 10,2 12.5.6.25 52 40, 20, 10, 5, 2.5
7

Non-Prep or Prep

Precipitated Non-Precipitated Precipitated Precipitated

Na,CO; + NaOH + sodium

222+044 +

Altartrate NA 0.18 % wiv - NIA -
A [Na>COs N/A - 0.6 % wiv N/A 6% wiv
B|CuSO, 5H,0 N/A 7 % wiv - N/A -
B |CuSO, 5H,0 + sodium citrate N/A - 1.5+3 % wiv N/A 1.5+ 3 % wiv
C |alkaline copper tartrate Commercial kit A+B =150:1 - Commercial kit -

| C |alkaline copper citrate N/A - A+B=10:0.2 N/A A+B =10:0.2
D [dilute Folin reagent Commercial kit | dilute 2N, 50:50 | dilute 2N, 72:28 [ Commercial kit | dilute 2N, 72:28

1 [Sodium Deoxycholate (DOC) 0.15 %w/v 0.15 %w/v 0.15 %w/v 0.15 %w/v
2 | Trichloroacetic acid (TCA) 72 %w/v 72 %w/v 35 %w/v 72 Y%w/iv 72 Y%w/iv
3 [Phosphotungstic acid (PTA) 72 %w/v 72 %w/v 1.6 %w/v 72 %wiv 72 %wiv

1 |Glove 7x7cm 5x5cm
2 |Condom, Balloon - - 2g - B
3 | Thread - - ~2g,2cm - -
4 |Latex - - dry film,RT 2 dayg| - -

|

1 |extraction method cut glove cut glove cut glove glove in glove CG vie GIG
2 [extractant DI water PBS s TES PBS 0.01 M TES PBS vis TES
3 |extract ratio 1g:10ml 1g:5-10ml 1g:5ml 25-50 ml 1g:10-15ml
4 |Temperature 37+2 °C 2515 °C 23+2 °C 2515 °C 2515 °C

5 [Time 12045 min 12045 min 3h 12045 min 12045 min

6 |Centrifuge 500xg, 20 min 500xg, 15 min | 3000xg, 30 min [ 2000xg, 15 min | 2000xg, 15 min

1 | Test Solution 1ml 1ml 3ml EX+3ml PBS 1ml 4 ml

2 [DOC 0.1 ml, 10 min 0.1 ml, 10 min - 0.1 ml, 10 min 0.4 ml, 10 min

3|TCA 0.1 ml mix 50:50, add 1 ml 0.1ml 0.4 ml

4 [PTA 0.1 ml, 20 min 0.2 ml, 30 min 1 ml, 20 min 0.1 ml, 30 min 0.4 ml, 30 min

5 [Centrifuge 6000xg, 15 min | 6000xg, 15 min | 10000xg, 30 min [ 6000xg, 15 min | 6000xg, 30 min

6 [Redissolve 0.1 M NaOH 0.2 M NaOH 0.2 M NaOH 0.1 M NaOH 0.2 M NaOH
0.25-1ml 0.25-1ml 1-6ml 0.2 -1ml 0.8 ml

1 |Blank 0.1 M NaOH 0.2 M NaOH 0.2 M NaOH 0.1 M NaOH 0.2 M NaOH

2 |Test Solution 0.2 ml 1.2ml 0.8 ml 0.2-1ml 0.8 ml

3 |Reagent C 0.1 ml 2.5ml, 15 min 0.3 ml, 10 min 0.125 ml 0.3 ml

4 [Reagent D 0.8 ml, 15-30 min| 0.3 ml, 30 min 0.1 ml, 30 min 1 ml, 30 min 0.1 ml, 15 min

5 |Wavelength 600-750 nm 750 nm 750 nm 600-760 nm 750 nm
Extractable Protein = ND. (CxVxF) (CxVxF) (CxVxF) (CxVx5xF)
(9/9) W W i i

Where: Remark:

C = protein conc. of extract (g/ml)

V = volume of extraction buffer (ml)

F = dilution factor
W = weight of sample (g)

BSA = Bovine Serum Albumin

PBS = Phosphate Buffered Saline

TES = N-tris-[Hydroxymethyl]-methyl-2-aminoethanesulfonic acid
EX = Extract Solution
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Vol.NaOH used to redissolve the test extract (ml.)
Vol.NaOH used to redissolve the standard ovalbumin protein (ml.)

Vol of redissolved protein solution (ml.)

Vol of extract used to precipitation (ml.)

BS EN 445-3:2000
0.2
ISO 12243 : 2003

Vol.NaOH used to redissolve the protein (ml.)

Vol.NaOH used to redissolve the protein (ml.)

Vol of extract before precipitation (ml.)
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