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Protocol 
Cat. No. K2265 

 

Lipid Hydroperoxide (LPO) Assay Kit  

 Introduction 

Lipid peroxidation is one of the important indicators to evaluate the level of oxidative stress, which results in the 

formation of highly reactive and unstable hydroperoxides of both saturated and unsaturated lipids. Traditionally, 

lipid peroxidation is mainly detected by measuring malondialdehyde (MDA) and 4-hydroxynonenal (4-HNE), the 

degradation products of polyunsaturated fatty acids (PUFAs). There are limitations to using both methods for 

detection, as only lipid peroxidation from PUFAs produces these products, which can lead to inaccurate results. 

Given the limitations of these assays, direct measurement of lipid peroxides is a better option. 

Lipid Hydroperoxide (LPO) Assay Kit is an optimized kit for the direct detection of lipid hydroperoxides using a 

redox reaction with ferrous ions. Lipid hydroperoxides are highly unstable and readily react with ferrous ions to 

form ferric ions, which can be detected by thiocyanate ions as chromogenic agents. However, many samples may 

contain ferric ions, which can interfere with detection. The kit is optimized to extract lipid hydroperoxides from 

samples with chloroform, eliminating any interference caused by hydrogen peroxide or endogenous ferric ions in 

the samples.  

Components and Storage 
 

K2265-100 T  
Components 

LPO Assay FTS Reagent 1 3 mL 

LPO Assay FTS Reagent 2 3 mL 

Lipid Hydroperoxide Standard 3.5 mL 

LPO Assay Extract R 1 vial 

LPO Assay Triphenylphosphine 1 vial 

Store Lipid Hydroperoxide Standard at -80°C away from light, and the remaining reagents should be stored at 4°C. This kit is stable 

for 1 year. 

 

Protocol 

1. Reagents not provided in this kit 

1) Chloroform  

2) Methanol  
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Protocol
Cat. No. K2265

LLLLLLLLLLLLLLLLLLLLLiiiiiiiiiipppppppppppppiiiiiiiiiiiiddddddddddddd HHHHHHHHHHHHydroperoxide (LPO) Assay Kit

Introductiiiiioooooooooonnnnnnnnnnnnn

Lipid peroxidation is one of the important indicators to evaluate the level of oxidative stress, which results in the 

formation of highly reactive and unstable hydroperoxides of both saturated and unsaturated lipids. Traditionally,

lipid peroxidation is mainly detected by measuring malondialdehyde (MDA) and 4-hydroxynonenal (4-HNE), the 

degradation products of polyunsaturated fatty acids (PUFAs). There are limitations to using both methods for 

detection, as only lipid peroxidation from PUFAs produces these products, which can lead to inaccurate results. 

Given the limitations of these asssssssssssssssssssssssayaaaaa s, direct measurement of lipid peroxides is a better option.

Lipid Hydroperoxide (LLLLLLLLLLPOPOPOPOPOPOOPOPOPOOOOOOOPOPOOOO) ) ) )) ) ))) AsAsAsAsAsAsAsAsAsAsAssAAAAAAAA sasasasasasasasasasasss y Kit is an optimized kit for the direct detection of lipipipipipipipipipppp d d d d dddd dd dd hyhyyyyhyhyhyyyhyyhyyyhyhyydrdrdrdrdrdrdrdrdrdrdrddddd oooooooooooooopepppppppppp roxides using a 

redox reaction withhhhhhhhhhhhh fefefefefefefefefefeeeeferrrrrrrrrrrrrrrrrrrrrrrouououououououououououououousss sss ions. Lipid hydroperoxides are highly unstable and reeeeereeeeadadadadadadadadadaddaa ililililililililiillyy y yy yy yy yy y rerererererererererereerer act with ferrous ions to

form ferric ionsssssssssssssss,,,,,,,,,, whwhwhwhwhwhwhwhwhwhwhwhwhwhwhwwhiiiccciiiciiciiicii hhhhh can be detected by thiocyanate ions as chromogenic agegegegegeeegegeegegegegegeeeentntntntntntntntntntntntnttntntntn s.s.ss.s.ssss.sssssss HHHHHHHHowever, many samples may 

contain ferric ions, which can interfere with detection. The kit is optimized to extract lipid hydroperoxides from 

samples with chloroform, eliminating any interference caused by hydrogen peroxide or endogenous ferric ions in 

the samples.

Components and Storage

K2265-1000000 TTTTTTTTT TTTTTTTTTT
Components

LPO Assay FTS Reagagggggggggggenenenenenenenenenenenenent t t t t t tt t t t t t 11111111111 33 3 33 33333 333 mLmLmLmLmLmLmmLmLmLmLmLmLL

LPO Assay FTS SSSSSSSSSS ReReReReReReReReReReReRRR agagagagagagagagagagagggaggggggagggga eneneneneneneneneneneneneneenne tttt ttttt 2 3 mL

Lipid Hydroperoxide Standard 3.5 mL

LPO Assay Extract R 1 vial

LPO Assay Triphenylphosphine 1 vial

Store Lipid Hydroperoxide Standard at -80°C away from light, and the remaining reagents should be storeeeeeeeeeeeddddddddddddd atatatatatatatataatatata 4444444444444°C. This kit is stable 

for 1 year.

Protocollllllllllll

1. Reagents not provided in this kit

1) Chloroform 

2) Methanol 



/ 2 / www.apexbt.com 

3) 96-well glass plates or chloroform-resistant plates 

2. Reagents preparation  

1) Keep Lipid Hydroperoxide Standard on ice during the experiment. 

2) Extract R saturated solution preparation: Weigh about 100 mg LPO Assay Extract R, add 15 mL of 

methanol and vortex thoroughly for about 2 min. The solution will be cloudy, and most of the solid remain 

undissolved. Use the Extract R saturated solution within 2 h. 

3) Chloroform/methanol deoxygenation: Prepare 100 mL of chloroform and 100 mL of methanol, and bubble 

the solvent for at least 30 minutes with nitrogen respectively. For best results, fresh chloroform is 

recommended. Partially deoxygenated chloroform is cooled to 0°C to extract the sample. 

4) Preparation of chloroform-methanol solution: Chloroform and methanol are mixed evenly according to the 

volume ratio of 2:1 to make the chloroform-methanol solution.  

5) LPO Assay Triphenylphosphine solution preparation (optional): Dissolve 2.6 mg LPO Assay 

Triphenylphosphine in 1 mL of chloroform-methanol solution to make a 10 mM stock solution. Keep the 

stock solution on ice and use it within 12 h. 

*Note: LPO Assay Triphenylphosphine is not required in most cases. See step 9 for details. 

3. Samples preparation: 

1) Cultured cells: Sonicate in HPLC-grade water or a medium containing no transition metal ions before use.  

2) Tissues/Plant/Food: Homogenize in HPLC-grade water or a medium containing no transition metal ions 

before use. 

4. Lipid hydroperoxides extraction (plasma as an example): 

1) Aliquot a known volume of sample (e.g., 500 μL) of plasma into a glass tube.  

2) Add an equal volume of Extract R saturated solutions to tube and vortex. 

3) Add 1 mL of pre-chilled chloroform to each tube and vortex to mix well. 

4) Centrifuge at 0°C, 1500 g for 5 min. 

5) Carefully insert a pasteur pipette or syringe needle along the side of the tube to collect the chloroform 

layer at the bottom. Transfer the chloroform layer to another tube and keep it on ice. It is not necessary to 

collect all the chloroform layers, in this case 700 μL is sufficient.  

*Note: Avoid collecting the middle protein layer or the upper water layer when collecting the bottom chloroform layer. Water carried 

into a new tube can interfere with subsequent color reactions. If it is not immediately detectable, the extracted lipid hydroperoxide 

can be stored at -80°C, which is generally stable for 1 month.  

5. Standard preparation: Prepare 24 tubes (glass or polypropylene) and label them as groups A-H in triplicate. 

Refer to the following table to prepare: 
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3) 96-well glass plates or chloroform-resistant plates

2. Reagents preparation 

1) Keep Lipid Hydroperoxide Standard on ice during the experiment.

2) Extract R saturated sosososososoosososoooolulululululululuuluuutitittitittitititt onononononononononononn preparation: Weigh about 100 mg LPO Assay Extxtxtxtxtxtxtxtxtxtxttttrararararararararararaactctctctctctctctctctct RRRRRRRRRRRRR, add 15 mL of 

methanol and vorororororororororrrteteteteteteteteteteet xxxxxx xxxxxxxxxxxxxxx ththhhhthththhhththththththhhhhorororororororororororororo ouooooooooo ghly for about 2 min. The solution will be cloudy,yyyy,y,y,y,y,y aaaaaaaaaaannnnddndndndndndnddndndndnndd mmmmmmmmmmmmmmmmmmmmmmososososooosoososososo t of the solid remain

undissolveveveveveeeveveveveeveveveed.dddddddddddddddd UUUUUUUUUUUsesesesesesesesesesesessse ttttttttttttthehhhehhhehhehhhh  Extract R saturated solution within 2 h.

3) Chloroform/methanol deoxygenation: Prepare 100 mL of chloroform and 100 mL of methanol, and bubble 

the solvent for at least 30 minutes with nitrogen respectively. For best results, fresh chloroform is 

recommended. Partially deoxygenated chloroform is cooled to 0°C to extract the sample.

4) Preparation of chloroform-methanol solution: Chloroform and methanol are mixed evenly according to the 

volume ratio of 2:1 to make the chloroform-methanol solution. 

5) LPO Assay Tripheheheheheheheheeheheenynynynynynynynynnynynyylplplplplplplplpplplplpphohohohohohohohohohohooohosphine solution preparation (optional): Dissolve 2.2.2.2.2.2.2.2.2.2 6 6 6 6 66666 666 mgmgmgmgmgmgmgmgmgmgmgmgm  LPO Assay 

Triphenylphoooooooooospspspspspspspspspsppsphihihihihihihihihihihineneneneneeeeeneneeneeneneneeneen ininininininininininnninn 1 mL of chloroform-methanol solution to make a 10 mmmmmmmmmmmmMMMMMMMMMMM ststststststststtsttststttststttoococoooocococococoococooococcoco kkk kkkkkkkkk solution. Keep the 

stock sosososososososososososooooooluulululululululululululululul titiiitiiiiiiitttittttitittttt ononononononononononnnonn ooooooooooooonnnnnnnn ice and use it within 12 h.

*Note: LPO Assay Triphenylphosphine is not required in most cases. See step 9 for details.

3. Samples preparation:

1) Cultured cells: Sonicate in HPLC-grade water or a medium containing no transition metal ions before use. 

2) Tissues/Plant/Food: Homogenize in HPLC-grade water or a medium containing no transition metal ions 

before use.

4. Lipid hydroperoxideses eeeeeeeeeeeextxtxtxtxtxtxtxtxtxtxtxttx rararararararararararaaactctctctctctctctctctctctc iioiiiii n (plasma as an example):

1) Aliquot a aa a  a knknknknknknknknknknnowowowowowowowowowowwwn nn n n nn nn n nn vovovovvvvovovvvovv lume of sample (e.g., 500 μL) of plasma into a glgllglgllllgllglllgllasasasasasasasasasasasassasassasassssssssssssssssssss tututututututuuttuttuttttutuut bebbebebebebebebebebebebb .

2) AAdd an eeeeeeeeeeeeeequal volume of Extract R saturated solutions to tube and vortex.

3) Add 1 mL of pre-chilled chloroform to each tube and vortex to mix well.

4) Centrifuge at 0°C, 1500 g for 5 min.

5) Carefully insert a pasteeeeeeeeeeururuururururururur pipette or syringe needle along the side of the tube tototototototototototo cccccccccccccololololololololololoo leleleleleleleleleleeel ct the chloroform 

layer at the bottoooooooooooom.m.m.m.m..m.m.m TTTTTTTTTTTrararaarararararararraransnsnsnsnsnsnsnsnsnsnssn feffffffffff r the chloroform layer to another tube and keeeeeeeeeeeeeeeeeeee p p p p p ppp pp itititititititititiit ooooooooooooonnnnnnnnnnnn icicicicicicicicciciccicice. It is not necessary to 

collect all thththhthththththhththt e e e e e ee eeee chchchchchchchchchchchlolololololololololololooororororrororororororororofofffffffff rm layers, in this case 700 μL is sufficient. 

*Note: Avoid colllecececececeecececececcectitititititititititititingngngngngngngngngnnnnn  the middle protein layer or the upper water layer when collecting the bottom chloroform layer. Water carried

into a new tube can interfere with subsequent color reactions. If it is not immediately detectable, the extracted lipid hydroperoxide 

can be stored at -80°C, which is generally stable for 1 month. 

5. Standard preparation: Prepare 24 tubes (glass or polypropylene) and label them as groups A-H in triplicate. 

Refer to the following table to prepare:
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 Standard (μL) chloroform-methanol solution (μL) Final hydroperoxide (nmol) 

A 0 950 0 

B 10 940 0.5 

C 20 930 1.0 

D 30 920 1.5 

E 40 910 2.0 

F 60 890 3.0 

G 80 870 4.0 

H 100 850 5.0 

6. LPO assay 

1) Add 500 μL of the chloroform extract of samples to glass tubes. Then add 450 μL of chloroform-methanol 

solution to tubes and mix. 

*Note: The amount of chloroform extracted sample can be adjusted according to the experiment, as long as the final volume of the 

chloroform-methanol mixture is 950 μL. 

2) Prepare the chromogen: Mix equal volumes of LPO Assay FTS Reagent 1 and LPO Assay FTS Reagent 

2 and vortex to make the chromogen. It can be prepared according to the amount required for the 

experiment. 50 μL of chromogen is needed for each sample. Chromogenic agents are recommended to 

be freshly prepared.  

3) Add 50 μL of freshly prepared chromogen to each sample and standard tube, mix well, and close the 

tubes tightly with polypropylene caps. 

4) Incubate for 5 minutes at room temperature. 

7. Detection: The following two methods can be chosen.  

1) Measure the absorbance value of each sample at 500 nm by spectrophotometer. A chloroform-methanol 

solution can be used as a blank control if needed. Try to complete the test within 2 hours.  

2) Transfer 300 μL from each tube to a 96-well glass plate (or chloroform-resistant) and measure with a 

microplate reader at 500 nm. Try to complete the test within 2 hours. To avoid evaporation of the solution, 

the plate can be covered with aluminum foil. 

*Note: Do not use plastic plates or covers. 

8. Analysis:

The standard curve y=ax+b 
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Standard (μL) chloroform-methanol solution (μL) Final hydroperoxide (nmol)

A 0 950 0

B 10 940 0.5

C 20 930 1.0

D 3030303030303030030330 920 1.5

E 40444444444 910 2.222222222222 00000000000000000000

F 60 890 3.0

G 80 870 4.0

H 100 850 5.0

6. LPO assay

1) Add 500 μL ofofoffffofffff ttttttttttttheheheheheeheheheheheeeeheeee ccccccccchlhlhlhlhlhlhlhlhlhlhlhhhhhhhhhlorororoororororoorororororoofoo orm extract of samples to glass tubes. Then add 450 000000 00 00 0 μLμLμLμLμLμLμLμLLμLμLLLLLLLLμL ffffffffffffffofofofoffffffoffoffffofofoff chchchchchchchchchchchhchchlllllllolllllll roform-methanol 

solutionnnnnnnnnnnnn tttttttttttttttttto ooooooooooooo tututututututututuutubebebebebebebbebebebeebbessssssssssssss aand mix.

*Note: The amountntntntnttnttntt of f chloroform extracted sample can be adjusted according to the experimmmmmmmmmment, as long as the final volume of the

chloroform-methanol mixture is 950 μL.

2) Prepare the chromogen: Mix equal volumes of LPO Assay FTS Reagent 1 and LPO Assay FTS Reagent

2 and vortex to make the chromogen. It can be prepared according to the amount required for the 

experiment. 50 μL of chromogen is needed for each sample. Chromogenic agents are recommended to 

be freshly prepared. 

3) Add 50 μL of freshhhhhhhhhhhhhhhhlylylylyylylylylylyly ppppppppppppprererererererererereeereepapppppppppp red chromogen to each sample and standarddd tututututututututut bebebebebebeeeeebebeebeebbbeee,,,, ,,,,,,,,, mimimimimimimimimmimmmmmmmmimm x xxxxxxx well, and close the

tubes tightlltltlltltlt yy yyy yy y yyy wiwiwiwiwiwiwiwiwiwww thththththththththththh ppppppppppppppolololololololololoololypropylene caps.

4) Incubaaaaaaaaaaaaaatetetetetetetetetetetetetetetetee fofofofofofofofofofofofofofoofofor 5 minutes at room temperature.

7. Detection: The following two methods can be chosen. 

1) Measure the absorbance value of each sample at 500 nm by spectrophotometer. A chloroform-methanol 

solution can be used as a blank control if needed. Try to complete the test within 2 hohohohohohohohohohohouuuruuuruururuuu s.

2) Transfer 300 μL frrrrrrrrromomomomomomomomomommomm eeeeeeeeeeeeeeacacacacacacacacacacca h hhhhhhhhhhhh tube to a 96-well glass plate (or chloroform-rerererererererereesisisisisisiisisisisistststststststststststststststtsts ananananananannananananananananannnnt)t)t)t)tt)t)tt)t)t)t)t)t) and measure with a 

microplate reaeaeaeaeaeaeaeaeaadededededededededededd r r rrrrrrrr ataatatatatatatatatatattatatatataataata 55555555555555000000000000  nm. Try to complete the test within 2 hours...  ToToToToToToToooToToToToToToToToTT aaaaaaaaaaaaaaaavovovovovovovovovovovov ididddidididididididdidd evaporation of the solution, 

the platatatatattatttttttttta eeeeeeeeeeeeeeeeeeee cacacacaaaaacaaccacaacacacacacacacc n n n n n nn nn nnnn bebebebebebebbebebebebeb  covered with aluminum foil.

*Note: Do not use plastic plates or covers.

8. Analysis:

The standard curve y=ax+b
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The amount of LPO in the sample nmol =HPST=(A500 -b)÷a 

The amount of LPO in the original sample μM = (HPST÷V1) ×(V2÷V3) 

*Note: y: the detection value of each standard well; x: the concentration of the wells of each standard; A500: Measured value of the 

sample at 500 nm; V1: The volume of the sample used in the test, mL; V2: volume of reaction system at the time of detection, 1mL; 

V3: Original sample volume used for extraction, mL 

9. Triphenylphosphine treatment optional : 

Most of the extracted samples do not have strong interfering substances. However, if the extracted sample has 

strong absorption at 500 nm before adding chromogen, it indicates that there are strong interfering substances in 

the sample. To rule out the influence of interference on experimental results, Triphenylphosphine treatment can 

be used. Triphenylphosphine is very effective at reducing lipid hydroperoxides, thereby removing color 

development caused by lipid hydroperoxides from the sample. The measured value after Triphenylphosphine 

treatment is the background value and can be subtracted to correct for the true detection value in the sample. 

1) In step 4, divide the samples into two aliquots and extract them separately. 

2) Add 10 μL of the chloroform-methanol solution to one aliquot and keep it on ice.  

3) Add 10 μL of LPO Assay Triphenylphosphine solution to another aliquot, mix well and let it stand for 1 h at 

room temperature. If the test is not immediate, it can be kept on ice until use.  

4) Aliquot a certain amount of extract from each tube as described in step 6 and proceed with the rest of the 

assay. 

5) Multiply the absorbance of the triphenylphosphine-treated samples by 1.28 (to correct for the effect of 

Triphenylphosphine on the chromogen). And use these values as blanks for the corresponding samples.  

Note 

1. The background absorbance of this kit is generally less than 0.3. 

2. When pipetting chloroform or chloroform-methanol, use polypropylene or Teflon-based tips. Some tips 

manufacturers may add slip or antistatic agents to the tips, if the background absorbance is greater than 0.3, 

it may be that there is interference in the tips, which needs to be excluded.

3. The dynamic range of this kit is 0.5-5 nmol hydroperoxide per tube. If the sample concentration exceeds this 

range, it is recommended that the sample be diluted before testing. 

4. For research use only. Not to be used in clinical diagnostic or clinical trials. 
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The amount of LPO in the sample nmol =HPST=(A500 -b)÷a

The amount of LPO in the original sample μM = (HPST÷V1) ×(V2÷V3)

*Note: y: the detection value of each standard well; x: the concentration of the wells of each standard; A500: Measured value of the 

sample at 500 nm; V1: The volume of thththhhthhhhhhhhe eeeeeeeeeeeeee sample used in the test, mL; V2: volume of reaction system at theeeeeeeeeeee ttttttttttimimimimimimiiiimii e of detection, 1mL; 

V3: Original sample volume used fofofofofofofofofofofofofor r r r r r r rr rr rr exexexexexexexexexexexexextrtrtrtrtrtrtrtrtrtrtrtrtrracacacacacacaccacacacacacacaactttittttttt on, mL

9. Triphenylphosphihihihhihhhihihihhineneneneneneneneneneene trtrtrtrtrtrtrtrtrrreaeaeaeaeaeaeaeaeaeaeeaeaeatmtmtttttttt ent optional :

Most of the extracacacacacaacacacaccacacacacaccacteteteteteteteteteteteteteteteedddddd dddddddddd samples do not have strong interfering substances. HoHoHoHoHoHoHoHoHoHoHoHoHoHoHoHHooHooHowewewewwewewewewewewewewewwewww vevv r, if the extracted sample has

strong absorption at 500 nm before adding chromogen, it indicates that there are strong interfering substances in 

the sample. To rule out the influence of interference on experimental results, Triphenylphosphine treatment can

be used. Triphenylphosphine is very effective at reducing lipid hydroperoxides, thereby removing color 

development caused by lipid hydroperoxides from the sample. The measured value after Triphenylphosphine 

treatment is the background value and can be subtracted to correct for the true detection value in the sample. 

1) In step 4, divide the sasasasasasasasasasasampmpmpmpmpmpmpmpmpmpppleeeeees into two aliquots and extract them separately.

2) Add 10 μL offffffffff ttttttttttheheheheheheheheheheheh ccccccccccccchlhlhlhhlhlhlhlhhlhlhlhlhlhlhlhlhlhhlhh orororoororoororoorororoform-methanol solution to one aliquot and keep it on iiiiiiiiicececececececececececcee. 

3) Add 100000000000000000  μμμμμμμμμμμμμμμμμμμL L LL LL L L L L LLL L L LLLLL ofofofofofofofofofofofoofoooooooo LLLLLLLLLLPO Assay Triphenylphosphine solution to another aliquoooooooooooooooooot,t,t,t,t,t,t,t,t,t,t,t,tt,t,,    mimimimmmmmmiimimimimmmmiiiiiimm xxxxxxxxxxxx wwewwwww ll and let it stand for 1 h at 

room temperature. If the test is not immediate, it can be kept on ice until use.

4) Aliquot a certain amount of extract from each tube as described in step 6 and proceed with the rest of the

assay.

5) Multiply the absorbance of the triphenylphosphine-treated samples by 1.28 (to correct for the effect of 

Triphenylphosphine on the chromogen). And use these values as blanks for the corororororororrrreerererererererererespspspspspspspspspsponding samples.

Note

1. The backgrrgrgrgrgrgrrrrrrg ouououououououououououououououundndndndndndndndndndnddnnnnnnnn  abababababababababababaababsosssssssssss rbance of this kit is generally less than 0.3.

2. When pipetting chloroform or chloroform-methanol, use polypropylene or Teflon-based tips. Some tips 

manufacturers may add slip or antistatic agents to the tips, if the background absorbance is greater than 0.3, 

it may be that there is interference in the tips, which needs to be excluded.

3. The dynamic range of this kit is 0.5-5 nmol hydroperoxide per tube. If the sample concececececececececececec ntntntntntntntntntntntrararaaaaraaaaaatitttttttt on exceeds this 

range, it is recommendedededdededededededdd tttttttttttthahahahahahahahahahahatt t t tt t t t thtttttttttt e sample be diluted before testing.

4. For research useseeeseseseseseses ooooooooooonlnlnlnlnlnnnlnlnlnlln y.y.y.y.y.y.y.y.y.yy. NNNNNNNNNNNNNNNNNNNotooootooooooo  to be used in clinical diagnostic or clinical trialalalalalalalalalalalalalallla s.s.s.s.s.s.s.s.s.s.s.ss.s.s.ss


