
CO-K096-S  Glutathione Peroxidase (GSH-Px) Activity Assay Kit 

Size: 100 Assays (Can detect 48 samples without duplication) 

Detection Method:  Colorimetric method 

lnstrument:   Spectrophotometer 

Assay time:  60-70 minutes  

Sample Type:  Serum, plasma, tissue and cell, cell culture supernatant samples 

Sensitivity:  12.65 U 

Detection range: 12.65-387U 

Average intra-assay CV (%): 4.9  

Average inter-assay CV (%): 9.3 Average recovery rate (%): 105 



Generai information 

.à. lntended use 

This kit can be used to measure GSH-Px activity of serum, plasma, tissue, cells, 

celi culture supernatant samples . 

.à. Background 

Glutathione Peroxidase (GSH-Px) is an important enzyme thai catalyzes 

decomposition of hydrogen peroxide. GSH specifically catalyze the reaction 

between GSH and hydrogen peroxide, protecting celi membrane structure and 

keeping membrane function integrity. Se-cysteine is the active center of the 

GSH-Px. Determination of GSH-Px activity in organism can be an indicator of 

selenium level as Se is essential section of GSH-Px. 

GSH-Px 
ROOH + 2GSH GSSG + ROH + H20 

.à. Detection principle 

Glutathione Peroxidase (GSH-Px) can promote the reaction of hydrogen peroxide 

(H202) and reduced glutathione to produce H,O and oxidized glutathione 

(GSSG). The activity of glutathione peroxidase can be expressed by the rate of 

enzymatic reaction. The activity of glutathione can be calculated by measuring 

the consumption of reduced glutathione. Hydrogen peroxide (H202) and reduced 

glutathione can react without catalysis of GSH-Px, so the portion of GSH reduction 

by non-enzymatic reaction should be subtracted. GSH can react with dinitrobenzoic 

acid to produce 5-thio-dinitrobenzoic acid anion, which showed a stable yellow 

color. Measure the absorbance at 412 nm, and calculate the amount of GSH. 

GSH-Px 

H202 + 2GSH - 2H20 + GSSG 

GSH + DTNB � GSSG + TNB 



.às Kit components & storage 

Item Component Specification Storage 

Reagent 1 Stock Solution 2 mlx 1 vial 2-8°C , 12 months 

Reagent2 Acid Reagent 60 mlx 4 vials 2-B"C , 12 months 

Reagent3 Phosphate Powder x 2 vials 2-8°C , 12 months 

Reagent4 DTNB Solution 30 mlx 1 vial 
2-8°C , 12 months, 

shading light 

Reagent5 Salt Reagent Powder x 4 vials 
2-8°C , 12 months, 

shading light 

Reagent6 GSH Standard 3 .07 mg x 2 vials 2-8°C , 12 months 

Reagent 7 
GSH Standard Stock 

6 ml x 1 vial 2-B"C , 12 months 
Diluent 

Note: The reagents musi be stored strictly acoording to the preservation 
conditions in the above table. The reagents in different kits cannot be mixed with 
each other. 

"'Materials prepared by users 

::6_ lnstruments 

Spectrophotometer (412 nm), Micropipettor, lncubator, Vortex mixer, Centrifuge 

_..j Reagents: 

Double distilled water, Normai saline (0.9% NaCI), PBS (0.01 M, pH 7.4) 



A Safety data 

Some of the reagents in the kit contain dangerous substances. lt should be 

avoided to touch the skin and clothing. Wash immediately with plenty of water 

if touching il carelessly. AII the samples and waste materiai should be treated 

according to the relevant rules of laboratory's biosafety. 

A Precautions 

Belare the experiment, please read the instructions carefully, and wear gloves 

and work clothes. 

• The key points of the assay

1. The supernatant alter centrifugation alter adding reagent 2 in enzymatic 

reaction musi be clarified. 

2. Determina opti mal dilution factor of samples belare formai experiment. lt is 

recommended lo choose the opti mal dilution factor when inhibition ratio in 

the range of 45%-55%. 

3. Reagent 1 application solution should be preheated at 37°C far 5 min in 

advance. 



Pre-assay preparation 

"- Reagent preparation 

1. Reagent 1 application solution 

Dilute the reagent 1 with double distilled water lor 100 times. Prepare the 

fresh solution belare use. The prepared solution can be stored al 2-8°C lor 

3 days. 

2. Reagent 3 application solution 

Dissolve a vial al reagent 3 wilh 60 ml double dislilled water. The prepared 

solution is saturateci solution, take the supernatant far experiment il the 

crystal is appeared. 

3. Reagent 5 application solution 

Dissolve a vial of powder with 1 O ml double distilled water. The prepared 

solution can be stored at 2-8°C lor 1 month with shading light. 

4. GSH standard application solution 

Dilute the reagent 7 with double distilled water far 10 times. Prepare the 

fresh solution belare use. Il the reagent 7 is lormed inia ice, please dissolve 

il at 65°C. 

5. 1 mmol/l GSH standard solution 

Dissolve a vial of reagent 6 with GSH standard application solution to a final 

volume al 10 ml belare use and mix fully. Prepare lhe lresh solution belare 

use. The prepared solution can be stored at 2-8°C far 3 days. 

6. 20 µmol/l GSH standard solution 

Dilute 1 mmol/l GSH standard solution with GSH standard application 

solution far 50 times. Prepare the fresh solution befare use. 

"- Sample preparation 

The samples should be prepared as conventional methods. Also please refer to 

appendix Il. 



Sample requirements 

The samples should noi contain SDS, Tween20, NP-40, Triton X-100 and 

other detergents, and should noi contain DTT, 2-merhydryl ethanol and other 

reducing reagents. 

Determination of opti mal sampling volume 

1. The optimal sampling volume are different lor different species, it is 

recommended to take 2~3 samples lo do a pre-experiment to determining 

optimal sampling volume before formai experiment. 

2. The lnhibition ratio can be detected by this kit is 20-60%, the opti mal 

inhibition ratio is 45-55%. When the inhibition ratio is 45-55%, the 

corresponding sampling volume is the optimal sampling volume. 

lnhibition ratio = (OD,aa.e,,ym, -OD,,,, .. ) + OD,aa.e,,ym, x 100% 

3. lf inhibition ratio > 60%, need lo dilute the sample or decrease the sampling 

volume !han take the test. lf inhibition ratio < 20%, need lo increase the 

concentration of sample or increase the sampling volume. 

The recommended dilution factor lor different samples is as lollows (lor 

reference only): 

Sample type Dilution factor 

Human serum 1-3 

Mouse plasma 4-8 

Rat serum 5-8 

10% Mouse liver tissue homogenization 20-40 

Note: The diluent is normai saline (0.9% NaCI) or PBS (0.01 M, pH 7.4) 



Assay protocol 

_. Detailed operation steps 

1. Enzymatic reaction 

(1) Non-enzyme tube: take 0.2 ml of 1 mmol/l GSH standard solution into 5 

ml EP tube. 

Enzyme tube: take 0.2 ml of 1 mmol/l GSH standard solution, A' ml of 

sample into 5 ml EP tube and mix fully. 

(For serum or plasma, A' is 0.1 ml. For tissue, celi, celi culture supernatant, 

A' is 0.2 ml.) 

(2) Pre-heat the tubes at 37°C water bath for 5 min. Preheat reagent 1 application 

solution at 37"C lor 5 min al the same time. 

(3) Add 0.1 ml of reagent 1 application solution to the tubes and mix fully. 

React at 37 "C for 5 min accurately. 

(4) Non-enzyme tube: add 2 ml of reagent 2 and A' ml of sample to the tu bes. 

Enzyme tube: add 2 ml of reagent 2 to the tubes. 

(5) Mix fully with a vortex mixer and centrifuge at 3100 g for 1 O min, and take 1 

ml of the supernatant for chromogenic reaction. (lf the supernatant contains 

some sediment, transfer the supernatant to a new EP tube and centrifuge 

again) 

2. Chromogenic reaction 

(1) Non-enzyme tube: Take 1 ml of supernatant of Non-enzyme tu bes to 5 ml EP 

tube. 

Enzyme tube: Take 1 ml of supernatant of Enzyme tubes to 5 ml EP tube. 

Blank tube: Take 1 ml of GSH standard application solution to 5 ml EP tube. 

Standard tube: Take 1 ml of 20 µmol/l GSH standard solution to 5 ml EP tube. 

(2) Add 1 ml of Reagent 3 application solution, 0.25 ml of Reagent 4, 0.05 ml 

of Reagent 5 application solution to each tube. 

(3) Mix fully and stand for 15 min at room temperature. Set the spectrophotometer 

to zero with double distilled water and measure the OD values of each tube at 

412 nm with 1 cm optical path cuvette. 



À5ummary operation table 

1. Enzymatic reaction 

Preheat the tubes al 37°C lor 5 min (Preheal reagent 1 applicalion solution al 
37°C lor 5 min al the same time). 

Reagent 1 applicalion solution 
(ml) 

0.1 

React al 37°C lor 5 min accurately. 

Reagent 2 (ml) 2 

Sample(ml) A' 

0.1 

2 

Mix fully, centrifuge at 3100 g lor 1 O min, and take 1 ml of the supernatant lor 
chromogenic reaction. 

2. Chromogenic reaction 

Blank Standard Non-enzyme 
tube tube tube I.re 

GSH standard application solution (ml) 1 

20 µmol/L GSH standard solution (ml) 1 

Supematanl (ml) 1 1 

Reagent 3 applicalion solution (ml) 1 1 1 1 

Reagent 4 (ml) 0.25 0.25 0.25 0.25 

Reagent 5 application solution (ml) 0.05 0.05 0.05 0.05 

Mix fully and stand lor 15 min at room temperature. Set the spectrophotometer 
lo zero and measure the OD values of each tube. 



À Calculation 

1. Serum (plasma) and other liquid sample:

Definition: The amount of GSH-PX in 0.1 ml of sample thai catalyze the 

consumption of 1 µmol/l GSH with deducting the effect of non-enzyme reaction 

at 37°C lor 5 minute is defined as 1 unii. 

GSH-Px activity(U) = !'.A,+ !'.A, x c  x f, x f 

2. Tissue and cells sample: 

Definition: The amount of GSH-PX in 1 mg of protein thai catalyze the

consumption of 1 µmol/l GSH with deducting the effect of non-enzyme reaction

at 37°C lor 5 minute is defined as 1 unii.

GSH-Px activi ty(U/mgprot)=!'.A 1
+!'.A 2xcxf,xf + (VxC,,) 

3. Celi culture supernatant sample:

Definition: The amount of GSH-PX in 0.1 ml of celi culture supernatant thai

catalyze the consumption of 1 µmol/l GSH with deducting the effect of non

enzyme reaction al 37°C lor 5 minute is defined as 1 unii.

G S H - Px a c li vi t y  ( U) = !'.A 1 + !'.A,x cx f ,x f + 2' 



Note: 

M1: QDNon-enzyme tube-QDEnzymetube. 

M2: ODstandard-ODBlank. 

c: the concentration of standard, 20 µmol/L. 

f: dilution factor of sample before tested. 

11 : dilution factor of serum/plasma in enzymatic reaction, 6 times. 

f,: dilution factor of tissue, celis or celi culture supernatant in enzymatic 

reaction, 5 times. 

': the volume of celi culture supernatant in the definition is 0.1 ml and the 

volume of celi culture supernatant in operation step is 0.2 ml. 

V: the volume of sample added into the reaction, ml. 

e,,: the concentration of protein in sample, mgprot/ml. 



Appendix I Data 

.a. Example analysis 

Take 0.2 ml of 2% pakchoi leaf tissue homogenate, carry the assay according to the 

operation table. 

The results are as follows: 

TThe average OD value of the blank is 0.043, the average OD value of the standard is 0.154, 

the average OD value of the non-enzymatic tube is 0.461, the average OD value of the 

enzymatic tube is 0.277, the conoentration of standard is 20 µmoLIL, the conoentration of 2% 

protein homogenate in sample is 1.56 mgproVmL, and the caloulation result is: 

GSH-Px aci t i v i ty(U/mgprot)=(0.461-0.277)+(0.154-0.043)x 20 x 5 +(0.2 x 1.556) 

=533 U/mgprot 



Appendix Il Sample preparation 

T he following sample pretreatment methods are far relerence only . 

.6.Serum 

Collect lresh blood and stand al 25°C lor 30 min to clot the blood. T hen centrifuge al 

2000 g lor 15 min al 4 °C . Take lhe serum {which is the upper light yellow clarified liquid 

layer) lo preserve il on ice lor detection. Il noi detected on lhe same day, lhe serum can 

be stored al -80°C lor a monlh . 

.6.Plasma 

Take lresh blood into lhe tube which has anticoagulant (heparin is recommended), 

cenlrifuge al 1000-2000 g lor 10 min al 4°C . Take the plasma {which is the upper light 

yellow clarified liquid layer, don'! take white blood cells and platelets in lhe middle layer) 

lo preserve il on ice lor detection. Il noi detected on the same day, the plasma can be 

stored al -80°C lor a month . 

.6. Cell culture supernatant 

Detect directly.I1 there is turbidity, centrifuge al 3100 g lor 10 min. Take lhe supernatant 

lo preserve il on ice lor detection. Il noi detected on the same day, il can be stored al 

-80°C lor a month . 

.6. Tissue sample 

Take 0.02-1g lresh tissue lo wash wilh PBS (0.01 M, pH 7.4) al 2-8°C . Absorb the water 

with filter paper and weigh. Homogenize al lhe ratio ol the volume ol homogenized 

medium (2-8°C ) {ml): the weight of the tissue (g) =9:1, then centrifuge the tissue 

homogenate lor 10 min at 10000 g at 4°C . Take lhe supernatant to preserve it on ice lor 

detection. Meanwhile, determine the protein concentration of supematant. Il noi detected 

on the same day, the tissue sample {wilhout homogenization) can be stored at -80°C lor 

a month. 



.àCells 

Coliect the celis (Far adherent celis, lhe celi scraper rather !han trypsin is recommended) 

and wash lhe cells wilh PBS (0.01 M, pH 7.4) lor 1-2 times. Centrifuge al 1000 g lor 10 

min and then discard lhe supematant and keep the celi sediment. Add homogenization 

medium al a ratio of celi number (106): homogenization medium (µL) =1: 300-500. 

Sonicate or grind wilh hand-operated in ice water bath. Centrifuge al 1500 g lor 10 min, 

then take the supernatant and preserve il on ice far deteclion. Meanwhile, determine lhe 

protein concentrati on of supematant. lf noi detected on lhe same day, the cells sample 

(without homogenization) can be stored al -80°C lor a monlh. 

Note: 

1. Homogenized medium: Normai saline (0.9% NaCI) or PBS (0.01 M, pH 7.4).

2. Homogenized method:

(1) Hand-operated: Weigh the tissue and mince lo small pieces (1 mm'), then put
the lissues pieces to glass homogenized tube. Add homogenized medium inia 

homogenized tube, piace the tube inia the ice balh with lefl hand, and insert the
glass tamping rad vertically inia the homogenized tube with the righi hand lo
grind up and down lor 6-8 min. 

Or put the tissue inia the mortar, and add liquid nitrogen lo grind fuliy. Then add 

the homogenized medium lo homogenize. 

(2) Mechanical homogenate: Weigh the tissue lo EP tube, add the homogenized

medium lo homogenize the tissue with homogenizer instrument (60 Hz, 90s)
in the ice bath. (Far samples ol skin, muscle and plani tissue, the lime ol

homogenization can be properly prolonged.)

(3) Ultrasonication: Treat the cells with ultrasonic celi disruptor (200 W, 2 s/time,
interval far 3 s, the total time is 10 min).
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