
/ 1 / www.apexbt.com 

Protocol 
Cat. No. K2108 

 

GST Colorimetric Activity Assay Kit  

Introduction 

Glutathione S-transferases (GSTs) are a group of enzymes that are involved in the detoxification of xenobiotics. 

GST catalyzes the formation of the thiol group of glutathione to electrophilic xenobitocs. It utilizes glutathione to 

scavenge toxic substances that produced by oxidative stress. The GST Colorimetric Activity Assay Kit relies on 

the GST-catalyzed reaction of GSH and the GST substrate-CDNB (1-chloro-2,4-dinitrobenzene). A dinitrophenyl 

thioether is produced by GST-catalyzed formation of GS-DNB. It can be detected by microplate reader at 340 nm.  

Components and Storage 
                           Size 

100 Assays Storage  
Components 

GST Assay Buffer 25 mL -20°C 

CDNB 100 μL -20°C away from light 

GSH 2 X 17 mg -20°C 

GST Positive Control (20X) 10 μL -20°C 

Shipping:  Blue ice                                 shelf life: 1 year 

 

Protocol 

1. Reagent Preparation: 

1) GST Assay Buffer: Warm to room temperature before use. 

2) CDNB: Place in a 37°C bath for 1-5 min to thaw the solution before use. Then keep it on ice while in use. 

Once thawed, aliquot it and use within two months. 

3) GSH: Add 275 μL of GST Assay Buffer to each vial just before use. One vial is sufficient for 50 assays. The 

remaining solution can be kept at -20°C for 1 week. 

4) GST Positive Control (20X): Dilute 10 μL GST Positive Control (20X) in 190 μL GST Assay Buffer to make 

the GST Positive Control (1X).  

2. Sample Preparation Guideline: 

A. Cell Sample Preparation: 

1) Collect cells by centrifugation (initial recommendation = 2 x 106 cells). Wash cells with PBS and 
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GGGGGGGGGGGGGGGGGGGGSSSSSSSSSSSSSSSSTTTTTTTTTTTTTTTTT CCCCCCCCCCCCCCCColorimetric Activity Assay Kit

Introductiiiiioooooooonnnnnnnnn

Glutathione S-transferases (GSTsTT ) are a group of enzymes that are involved in the detoxification of xenobiotics. 

GST catalyzes the formation of the thiol group of glutathione to electrophilic xenobitocs. It utilizes glutathione to 

scavenge toxic substances that produced by oxidative stress. The GST Colorimetric Activity Assay Kit relies on 

the GST-catalyzed reaction of GSH and the GST substrate-CDNB (1-chloro-2,4-dinitrobenzene). A dinitrophenyl 

thioether is produced by GST-catalyzed formation of GS-DNB. It can be detected by microplate reader at 340 nm. 

Components anddddddddddd SSSSSSSSSSSSSSttttttttttttttoooooooooooorrrrrrrrrrrrrrraaaaaaaaaaaaaage
                          Size

100 Assays Storage 
Components

GST Assay Buffer 25 mL -20°C

CDNB 100 μL -20°C away from light

GSH 2 X 17 mg -20°C

GST Positive Control (20X) 10 μL -20°C

Shipping:  Blue ice                                 shelf life: 1 year

Protocol

1. Reagent Prrrrrrepepepepepepe arararararararatatatatatatatioioioioioioioonnnnnnnn:

1) GST Assay Buffer: Warm to room temperature before use.

2) CDNB: Place in a 37°C bath for 1-5 min to thaw the solution before use. Then keep it on ice while in use. 

Once thawed, aliquot it and use within two months.

3) GSH: Add 275 μL of GST Assay Buffer to each vial just before use. One vial is sufffffffffffffffficiciciciciciccieieieieieieieentntntntntntnt fofofofofofofofofor 50 assays. The

remaining solution cacacacacacacacannnnnnnn bebebebebebebeeee kkkkekkkk pt at -20°C for 1 week.

4) GST Positiiiiiiiveveveveveveve CoCoCoCoCoCoCoContntntntntntntntrrrorrrr l (20X): Dilute 10 μL GST Positive Control (20XXXXX) ) )) ) ) ininininininin 111111909090909090909099  μL GST Assay Buffer to make

the GSSSSSSSTTTTTT PoPoPoPoPoooooooPoooP sisisisisisisis tive Control (1X).

2. Sample Preparation Guideline:

A. Cell Sample Preparation:

1) Collect cells by centrifugation (initial recommendation = 2 x 106 cells). Wash cells with PBS and
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resuspend in 100 μL of GST Assay Buffer. 

2) Homogenize or sonicate the cells in GST Assay Buffer. 

3) Centrifuge at 4°C, 10000 x g for 15 min. 

4) Transfer supernatant to a new tube and keep on ice for use.  

B. Tissue Sample Preparation: 

1) Prior to dissection, perfuse tissue with PBS containing heparin (0.15 mg/ml) to remove red blood 

cells and clots. 

2) Wash tissue in PBS. Then homogenize tissue on ice in GST Assay Buffer (100 mg/0.5 mL). 

3) Centrifuge at 4°C, 10000 x g for 15 min. 

4) Transfer supernatant to a new tube and keep on ice for use. 

C. Plasma and Erythrocyte Sample Preparation: 

1) Centrifuge anticoagulant treated blood at 1000 x g for 10 min at 4°C. 

2) Transfer the top plasma layer (without disturbing the white buffy layer) to a new tube and store on ice 

for assay or store at -80°C for future use. The plasma should be stable for 1 month. 

3) Remove the white buffy layer and discard (leukocytes). 

4) Lyse the erythrocytes (red blood cells) in 4 times volume of ice-cold GST Assay Buffer. 

5) Centrifuge at 4°C, 10000 x g for 15 min. 

6) Transfer supernatant (erythrocyte lysate) to a new tube, and keep on ice for use. The remaining 

samples should be stored at -80°C for future use and is stable for at least one month. 

D. Preparation of Bacterially Expressed GST-Fusion Protein Sample: 

1) Collect bacteria by centrifugation. Freeze/thaw the pellet two times, then sonicate in GST Assay 

Buffer. 

2) Centrifuge at 4°C, 10000 x g for 15 min. 

3) Transfer supernatant to a new tube and keep on ice for use. The remaining samples should be 

stored at -80°C for future use and is stable for at least one month. 

3. GST Assay Protocol: 

1) Set up reaction wells  

Sample wells 5-50 μL sample (adjust volume to 50 μL with GST Assay Buffer) 
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resuspend in 100 μL of GST Assay Buffer.

2) Homogenize or sonicate the cells in GST Assay Buffer.

3) Centrifuge at 4°C, 10000 x g for 15 min.

4) Transfer supernatatatatatatatatatttttananananananananaananntttttttttt totooototototoootoo a new tube and keep on ice for use. 

B. Tissue Sampmpppmppppppppleleleleleleeeelee PrPrPrPrPrPrPrPrPrPrPP epepepepepeppppepeppepeppppepeppparararararaararararaaaa ation:

1) Priooioooooioioooiooioooorrrrrrrrrrrrrrrrrr totototototototototototototototoo diddddddddddddd ssection, perfuse tissue with PBS containing hepariririririririririrririririrrir nnnnnnnnnnnnnnnnnn (0(0(0(0(0(0(0(0(0(0(0000(00(0(0(0000((00 111.111111115 mg/ml) to remove red blood

cells and clots.

2) Wash tissue in PBS. Then homogenize tissue on ice in GST Assay Buffer (100 mg/0.5 mL).

3) Centrifuge at 4°C, 10000 x g for 15 min.

4) Transfer supernatant to a new tube and keep on ice for use.

C. Plasma and Erythrhrhrhrhrhrhrhrhrrhrococococococococococococytytytyytytytytytytytytyty eeeeeeeeeeeeee SaSaSaSaSaSaSaSaSaSSSaSaS mple Preparation:

1) Centriririirirririrrr fufufufufufufufufufuuugegegegegegegegegegegegege ananananananananananananana tittt coagulant treated blood at 1000 x g for 10 min at 4°C........

2) TrTrTrTrTrTrrTrTrTrTrTTrrTrTrTrTrananananananananananaananananaa ssfs er the top plasma layer (without disturbing the white buffy laaaaaaaayeyeyeyeyeyeyeyeyeyeyeyeyyeyeyerrrrrrrr)rrrrrr to a new tube and store on ice

for assay or store at -80°C for future use. The plasma should be stable for 1 month.

3) Remove the white buffy layer and discard (leukocytes).

4) Lyse the erythrocytes (red blood cells) in 4 times volume of ice-cold GST Assay Buffer.

5) Centrifuge at 4°C, 10000 x g for 15 min.

6) Transfer supeeeeeeeeeernrnrnrnrnrnrnrnrnrnnrrnnatatatatatatatatatatatta ananananananananananananantttttttttttttt (erythrocyte lysate) to a new tube, and keep ooooooooooonnnnnnnnnn icicicicicicccicicccccccice e ee e e e e fofofofofofofofofofofoofofor rrrrrrrrr use. The remaining

samppppppppppleleeeleleeleleel ssssssssss shshshshshshshshshshshshs ouououououououououououuouldldldlddldldldlddldlddd be stored at -80°C for future use and is stableeeeeee fofofofofofofofofoofofoofofofor atatatatatatatatataa leleleleleleleleleleleeeasasasasaasasasasasasasasa ttttt one month.

D. Preparararararararararararararrararatatatatatatatatatatatatatattatataatioioioiooiooioioioioioioiooionnnnnnn of Bacterially Expressed GST-Fusion Protein Sample:

1) Collect bacteria by centrifugation. Freeze/thaw the pellet two times, then sonicate in GST Assay

Buffer.

2) Centrifuge at 4°C, 10000 x g for 15 min.

3) Transfer supeeeeeeeeeernrnnrnrnrnrnrnrnrnnnnatatatatatatatatatatattanananananananananananaa ttttttttttttt to a new tube and keep on ice for use. The rererererererererer mamamamammaaaamamaamamaaamaam inininnnnnnnnninininnininnninininininininininininnninggggggggggg samples should be

stored atatatatatatatatatat ---------808080808080000080800808000080°C°C°C°C°C°C°C°C°CC°C°C°CC°C°C°CCCCCC fofofofofofofofofofofoff r future use and is stable for at least one mooooooooooontntntntntntntntntntntntnttntn h.h.hhhhhhhhhhhh

3. GST Assayyyyyyyyyyyyyyyy PrPrPrPrPrPrPrPrPrPrPrPrPrPrPrPrPPPPrPP oooototoooootototooootootoototototttoocococococococoooooo ol:

1) Set up reaction wells

Sample wells 5-50 μL sample (adjust volume to 50 μL with GST Assay Buffer)
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Positive wells 2-10 μL GST Positive Control (1X) (adjust volume to 50 μL with GST Assay Buffer) 

Background wells 50 μL GST Assay Buffer 

*Note: We recommend preparing several dilutions of your sample and running duplicate wells for each measurement. 

2) Add 5 μl of GSH to each well. 

3) Prepare 50 μL of reaction mix for each reaction. Mix enough reagents for the number of assays to be 

performed.  

Reagents  Volume  

GST Assay Buffer 49 μL 

CDNB 1 μL 

4) Mix well and transfer 50 μL of the reaction mix into each well. 

5) Carefully shake the plate to start the reaction. Read the absorbance once every 2-3 min at 340 nm using 

a plate reader for at least 10 min at room temperature away from light. For low GST activity samples, the 

reaction can be continued for longer periods. 

6) Calculation of GST Assay Results: 

a) Determine the change in absorbance (∆A340) per minute by: 

i. Plotting the absorbance values as a function of time to obtain the slope (rate) of the linear portion 

of the curve. 

ii. Select two points on the linear portion of the curve and determine the change in absorbance 

during that time, using the following equation: 

∆A340/min = [A340 (Time 2) – A340 (Time 1)]/ [Time 2 (min) – Time 1 (min)] 

b) Determine the rate of ΔA340/min for the background wells and subtract the rate from that of the 

sample wells. 

c) Use the following formula to calculate the GST activity (U/ml of sample). The reaction rate at 340 

nm can be determined using the GS-DNB extinction coefficient at 340 nm 0.0096 μM-1cm-1. The 

value has been adjusted for the path length of the solution in the well 0.2893 cm. 

GST Activity = (∆A340min-1×Reaction Volume (mL))/ (0.0096 μmol-1cm-1 × 1000 mL × 0.2893 cm × V) 

× D = ∆A340min-1x 0.036 x D/V (μmol/min/mL) 

Where: 

0.0096 μmol-1cm-1 is the extinction coefficient of the glutathione-DNB adduct.  

V = Sample Volume added to well (mL). 
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Positive wells 2-10 μL GST Positive Control (1X) (adjust volume to 50 μL with GST Assay Buffer)

Background wells 50 μL GST Assay Buffer

*Note: We recommend preparing several dilutions of your sample and running duplicate wells for each measurement.

2) Add 5 μl of GSH to eaeaaaaaaaeaaachchchchchchchchchchchc weweweweweweweweweweweew llllllllllllllllllllllll.

3) Prepare 50 μμμμμμμμμμμL L L L LL LLLL ofofofofoffofofofofofoff rerererererererererererereacaaaaacaaaaaaa tion mix for each reaction. Mix enough reagentssssssssssss fofofofofofofofofofof rrrrrrrrrrrr thththththththththhhhhheeeeeeeeeeeee nnnnun mber of assays to be

performeeeeeeeeeeeeeeeed.d.d.d.d.d.d.d.d.d.d.d.d.dd.dd.d

Reagents Volume 

GST Assay Buffer 49 μL

CDNB 1 μL

4) Mix well and transfer 50 μμμμμL of the reaction mix into each well.

5) Carefully shakeee thttttttttthhhhhheeeeeeeeeeeeeeee plpplplplplplplplplplatatatatatatatatatatatatatateeeeeeeeeeeeee tottttttt start the reaction. Read the absorbance once everyyyyyyyyyyyy 2222222--------3333333333 mimimimimimimimimimimiminnnnnnnnnnnnnn at 340 nm using

a plate readadaddadadadadadadadda ererererererererererer fofofofofofofofoofoforrrrrrrrrrrrr atatatatatatatatatatatataa least 10 min at room temperature away from light. Fooooooooorrrrrrrrr lololololoolooloowwwwwwwwww GSGSGSGSGSGSGSGSGSGSGSGSGGSTTTTTTTTT activity samples, the

reactionononononononononononnonononnonn cacacacaccacacacacacaacacacacaccannnnnnnnnnnnn bebbbbbbbb continued for longer periods.

6) Calculation of GST Assay Results:

a) Determine the change in absorbance (∆A340) per minute by:

i. Plotting the absorbance values as a function of time to obtain the slope (rate) of the linear portion

of the curve.

ii. Select two popopopopopopopopopooppop ininninininininnninntstststsststsststss on the linear portion of the curve and determine thhhhhhhhhhhhhheeeeeeeeeeeeeeeeee chchchchchchchchchchcchc anananananananananannaaangggggggeggg in absorbance

duringngnggngngngngngngng ththththththththththhhhhhhhatatatatatattttatatat tititititititititititiimememmmmememmmmmm , using the following equation:

∆A∆A∆A∆A∆A∆A∆A∆A∆AAAAA∆AA∆AA∆AA∆A∆A∆A∆AA∆A343434343434343434343433440/00000000000 min = [A340 (Time 2) – A340 (Time 1)]/ [Time 2 (minnnnnnnnnnnnnnn)))))))))))))))))) –––––––––––––– TTTTTTTTiTTTTTTTTTTTT me 1 (min)]

b) Determine the rate of ΔA340/minΔΔ for the background wells and subtract the rate from that of the

sample wells.

c) Use the following formula to calculate the GST activity (U/ml of sample). The reaction rate at 340

nm can be determined using the GS-DNB extinction coefficient at 340 nmnmmnmnmnmmmnmnmnmnmm 0.0.0.0.0.0.00.0.00 00000000000000000000000096999999999999 μM-1cm-1. The

value has beenenennnnnnnnn adadadadadadadadadaadaddjujujujujujujujujujujjustststststststststststststteeeeeedeeeeee for the path length of the solution in the well 0.0.0.0.0.0.0.0.00.0 28282828282828282882893933939393939393939393939393933933 cmccmcmcmcmcmcmcmcmcmcmcc .

GST AcAcAcAAcAcAcAAccAcAcA tititititittitititit viviviviviviviviviivviv tytytytytytytytytytyyyyy ============== ((((((((∆A340min-1×Reaction Volume (mL))/ (0.0096 μmμmmmmmmmmmmmmmmmmmmolololololoololololololololololoo ---------111111111111111cmcmcmcmcmcmcmcmcmcmcmmmcm-1 × 1000 mL × 0.2893 cm × V) 

× D DD D D DDD D DDD D DDDD ================= ∆A∆A∆A∆A∆A∆A∆A∆A∆A∆A∆A∆∆∆∆∆∆A∆∆∆∆A∆∆∆∆∆ 33340min-1x 0.036 x D/V (μmol/min/mL)

Where:

0.0096 μmol-1cm-1 is the extinction coefficient of the glutathione-DNB adduct. 

V = Sample Volume added to well (mL).
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D = Sample Dilution Factor. 

0.2893 cm is light path of the 0.1 mL Reaction Volume in a Greiner Bio One 655101 96 well 

plate (cm). Other plates must be calibrated for accurate results. 

Unit Definition: One unit is the amount of enzyme that conjugates 1.0 μmol of 1- 

Chloro-2,4-Dinitrobenzene with reduced glutathione per min at pH 6.4 at 25°C. 

Troubleshooting  
Problem Cause Solution 

Assay not working 

Use of ice-cold buffer Buffers must be at room temperature 

Plate read at incorrect wavelength 
Check the wavelength and filter settings of 

instrument 

Use of a different 96-well plate 
Colorimetric: Clear plates 

Fluorometric: black wells/clear bottom plate 

Sample with erratic 

readings 

Samples not deproteinized (if indicated on protocol) Use provided protocol for deproteinization

Cells/tissue samples not homogenized completely 
Use Dounce homogenizer, increase number of 

strokes 

Samples used after multiple free/thaw cycles 
Aliquot and freeze samples if needed to use 

multiple times 

Use of old or inappropriately stored samples 
Use fresh samples or store at -80°C (after snap 

freeze in liquid nitrogen) till use 

Presence of interfering substance in the sample 
Check protocol for interfering substances; 

deproteinize samples 

Lower/Higher readings in 

samples and Standards 

Improperly thawed components 
Thaw all components completely and mix gently 

before use 

Allowing reagents to sit for extended times on ice 
Always thaw and prepare fresh reaction mix 

before use 

Incorrect incubation times or temperatures 
Verify correct incubation times and temperatures 

in protocol 

Standard readings do not 

follow a linear pattern 

Pipetting errors in standard or reaction mix 
Avoid pipetting small volumes (< 5 μL) and 

prepare a master mix whenever possible 

Air bubbles formed in well Pipette gently against the wall of the tubes 

Standard stock is at incorrect concentration Always refer to dilutions described in the protocol 

Unanticipated results 

Measured at incorrect wavelength Check equipment and filter setting 

Samples contain interfering substances Troubleshoot if it interferes with the kit 

Sample readings above/ below the linear range 
Concentrate/ Dilute sample so it is within the 

linear range 
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D = Sample Dilution Factor.

0.2893 cm is light path of the 0.1 mL Reaction Volume in a Greiner Bio One 655101 96 well 

plate (cm). Other plates must be calibrated for accurate results.

Unit Definition: Oneneneneneenenenenennee unit is the amount of enzyme that conjugates s s sss ss ss 1.0 μmol of 1-

Chloro-2,4-Dininnnnnnnnnn trrrrrrrrrrrrrrrrrobobobobobobobobobobobobeneneneneneneneneneenene zzzezezezezezezezezezzz ne with reduced glutathione per min at pH 6.4 at 25252525252552525555555°C°C°C°C°C°C°C°C°C°CC.......

Troubleshhhhhhhhhhhhhooooooooooooooooooooooooting 
Problem Cause Solution

Assay not working

Use of ice-cold buffer Buffers must be at room temperature

Plate read at incorrect wavelength
Check the wavelength and filter settings of 

instrument

Use of a different 96-well plate
Colorimetric: Clear plates

Fluorometric: black wells/clear bottom plate

Sample with ererererererererererererrerrrarararararararararararararrararatititititititititititititititticcccccccc ccccc

readings

Sampmpmpmpmpmpmpmpmpppmpleleleelelelelelelees s ssss ss s sss nononononononononononnot tt t t t t t tttttt deproteinized (if indicated on protocol) Use provided protoooococococococococooocoollllllllll fofoofofofofofofofofooor r rrrr rr rr dededededededededededeeprpppppp oteinization

CeCeCeCeCeeeeCeCeeCeCeCeCeeeCeeCeelllllllllllllllllllllllllls/s/ss/s/s/s/s/s/s/sss tit ssue samples not homogenized completely
Use Dounce hommmmmmmmmmmmogogogogogogogogoogggggogggggggenenenenenenennnenizizizizizizizizizizziiiiiziizi ererererererererererererer, increase number of 

ssstststststststststss rokes

Samples used after multiple free/thaw cycles
Aliquououououoououooooouoouoooot t t t t t tt tt t t tttt ananananananananananananananananddd d ddddddddddddddddddddd frfrfrfrfrfrfrfrfrfrfrfrrfreeeeeeeeeeee ze samples if needed to use 

multiple times

Use of old or inappropriately stored samples
Use fresh samples or store at -80°C (after snap 

freeze in liquid nitrogen) till use

Presence of interfering substance in the sample
Check protocol for interfering substances; 

deproteinize samples

Lower/Higher readings in 

samples and Standards

Improperly thawed components
Thaw all components completely and mix gently

before use

Alloooooooooowiwiwwiwiwiwiwiwiiwwiww ngngngngngngngngngngngng rrrrrrrreaeaeaeaeaeaeaeaeaaeeagents to sit for extended times on ice
Always thaw and prprprprprprprrprprprprepepepepepepepepepepepepararararararararararareeeeeeeeeee frfrfrfrfrfrfrffrffrfrf esh reaction mix 

bebebebeeeebeeebeeeeeebebeefofofofofofofofofofoofooorererererererererererere use

Incorrect incubation times or temperatures
Verify corrrrrererererererererer ctctctctctctctctcttcctt iiiiiiincncncncncncncncncnncncubububububububububububbububaaaation times and temperatures 

in protocol

Standard readings do not 

follow a linear pattern

Pipetting errors in standard or reaction mix
Avoiiiiiiiiiiiiiidddd d pipetting small volumes (< 5 μL) and 

prepare a master mix whenever possible

Air bubbles formed in well Pipette gently against the wall of the tubes

Standard stock is at incorrect concentration Always refer to dilutions described in the protocol

Unanticipated results

Measured at incorrect wavelength Check equipment and filter setting

Samples contain interfering substances Troubleshoot if it iiiiiiiintnntntntntntntnn erererereerererererrfefeffeffefff res with the kit

SaSaSaSaSaSaaSaSaampmpmpmpmpmpmpmpmpmpmpmm leleleleleleleleleee rrrrrrrrrreaeaeaeaeaeaeaeaeaeaeaeaeadings above/ below the linear range
Concentrate/ DDDDDDDDDDiluttttttttttutututututuute e e e ee e ee sasasasasasasasasasaasaampmpmpmpmpmpmpmpmpmpmpmpmm llelllll  so it is within the 

lililililiiiililililiiiiliinennenenenenenenenenenen ar range


