Ascorbate Peroxidase (APX)
Activity Assay Kit
Catalog No: E-BC-K353-S
Method: Colorimetric method
Specification: 100 Assays (Can detect 96 samples without duplication)
Instrument: Spectrophotometer
Sensitivity: 0.071 U/g tissue
Detection range: 0.071-47 U/g tissue

Please kindly provide us the lot number (on the outside of the box)
of the kit for more efficient service.

General information
Intended use
The kit can be used to measure the ascorbate peroxidase (APX) activity in plant
tissue samples.

Background
Ascorbate Peroxidase (APX) is composed of three subunits of cytoplasm,
peroxisome and chloroplast isozymes. APX is unique to plants and algae,
and is necessary to protect chloroplasts and other cellular components
from damage by hydrogen peroxide and hydroxyl radicals. APX is the core
component of ascorbic acid-glutathione cycle, which is the main hydrogen
peroxide detoxification system of plant cells under abiotic stress.

Detection principle
Ascorbate peroxidase (APX) can catalyze the reaction between ascorbic acid (ASA)
and hydrogen peroxide (H2O2), and ASA can be oxidized to monodehydroascorbic
acid (MDASA). The absorbance of solution at 290 nm will decline as the oxidation
of ASA. The APX activity can be calculated by detecting the decrease of A290.
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Kit components & storage
Item

Component

Specification

Storage

Reagent 1

Extracting Solution

60 mL × 2 vials

2-8℃ , 6 months

Reagent 2

Buffer Solution

40 mL × 2 vials

2-8℃ , 6 months

Reagent 3

Substrate

Powder × 2 vials

2-8℃ , 6 months,
shading light

Reagent 4

Substrate Solution

12 mL ×1 vial

2-8℃ , 6 months

Note: The reagents must be stored strictly according to the preservation
conditions in the above table. The reagents in different kits cannot be mixed with
each other.
If you have any problem, please contact our Technical Service Center for help.
Phone: 240-252-7368(USA) Fax: 240-252-7376(USA)
Email: techsupport@elabscience.com
Please kindly provide us the lot number (on the outside of the box) of the kit for
more efficient service.

Materials prepared by users
Instruments
Spectrophotometer (290 nm), Vortex mixer, Micropipettor, Water bath, Incubator,
Centrifuge
Consumptive material
Tips (10 μL, 200 μL, 1000 μL), EP tube (1.5 mL, 5 mL)
Reagents:
Double distilled water, Normal saline (0.9% NaCl), PBS (0.01 M, pH 7.4)
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Safety data

Some of the reagents in the kit contain dangerous substances. It should be
avoided to touch the skin and clothing. Wash immediately with plenty of water
if touching it carelessly. All the samples and waste material should be treated
according to the relevant rules of laboratory’s biosafety.
！

Precautions

Before the experiment, please read the instructions carefully, and wear gloves
and work clothes.

The key points of the assay
1. If the value of A1 is more than 2.0, please dilute the sample and then carry
the assay.
2. The reaction time should be strictly controlled.
3. Preheat the reagent 2 at 37℃ for 1 hour before detection.
4. When there are bubbles produced in the sample tubes, the interference of
bubbles can be eliminated by mixing.
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Pre-assay preparation
Reagent preparation
Preparation of reagent 3 application solution
Dissolve 1 vial of reagent 3 with 6 mL of double distilled water and mix fully.
The prepared solution can be store at 2-8℃ with shading light for 3 days.

Sample preparation
The samples should be prepared as conventional methods. Also please refer to
appendix II.
Tissue homogenate
Take 0.02-1g fresh tissue to wash with double distilled water. Absorb the water
with filter paper and weigh. Homogenize at the ratio of the volume of reagent
1 (2-8 ℃ ) (mL): the weight of the tissue (g) =10:1, then centrifuge the tissue
homogenate for 10 min at 10000 g at 4℃ . Take the supernatant to preserve it
on ice for detection.
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Dilution of sample
It is recommended to take 2~3 samples with expected large difference to do
pre-experiment before formal experiment and dilute the sample according to
the result of the pre-experiment and the detection range (0.071-47 U/g tissue).
Assay protocol

Ambient temperature

25-30℃

Optimum detection wavelength

290 nm

Instructions for the use of transferpettor:
(1) Equilibrate the pipette tip in that reagent before pipetting each reagent.
(2) Don’t add the liquid outside the tips into the reaction system when pipetting
each reagent.
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Assay protocol
Operating steps
(1) Preheat the reagent 2 at 37℃ for 1 hour before detection.
(2) Preheat the spectrophotometer for 30 min and set the spectrophotometer
to zero with double distilled water at 290 nm with 1 mL slit cuvette.
(3) Blank tube: Add 0.1 mL of reagent 1 into a 2 mL EP tube.
Sample tube: Add 0.1 mL of sample into a 2 mL EP tube.
(4) Add 0.7 mL of reagent 2 and 0.1 mL of reagent 3 application solution into each tube,
mix fully.
(5) Add 0.1 mL of reagent 4 (record the time immediately) and mix fully with a vortex
mixer.
(6) Measure the absorbance at 290 nm at 15 second (A1), then incubate the reaction
solution at 37℃ and measure the absorbance at 135 second (A2), respectively.
△A = A1-A2.
Operation table
Blank tube
Reagent 1 (mL)

Sample tube

0.1

Sample (mL)

0.1

Reagent 2 (mL)

0.7

0.7

Reagent 3 application solution (mL)

0.1

0.1

Reagent 4 (mL)

0.1

0.1

Record the time immediately when adding the reagent 4 and mix fully with a
vortex mixer. Measure the absorbance at 290 nm at 15 second (A1), then incubate
the reaction solution at 37℃ and measure the absorbance at 135 second (A2),
respectively. △A=A1-A2.
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Calculation
Calculate according to the protein concentration:
Definition: The amount of enzyme of 1 μmol of ASA catalyzed by 1 mg protein
in 1 mL reaction system per minute is defined as 1 unit.
V1
△A
APX activity (U/mgprot) = ε×1 ÷ t ×
×f
V3×Cpr
Calculate according to the weight of sample
Definition: The amount of enzyme of 1 μmol of ASA catalyzed by 1 g tissue
sample in 1 mL reaction system per minute is defined as 1 unit.
V1×V2
△A
APX activity (U/g tissue) = ε×1 ÷ t ×
×f
V3×m
Note:
ΔA: ΔAsample - ΔAblank
ε: molar extinction coefficient of ASA at 290 nm with 1 cm diameter cuvette, 2.8
mL/(μmol•cm).
1: the optical path of quartz cuvette, 1 cm.
t: the reaction time, 2 min.
V1: the total volume of reaction system, 1 mL.
V2: the volume of reagent 1 for preparing tissue homogenate.
V3: the volume of sample added to the reaction, 0.1 mL.
f: dilution factor of sample before tested.
Cpr: the ptotein concentration of sample, mgprot/mL.
m: the wet weight of sample, g.
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Notes
1. This kit is for research use only.
2. Instructions should be followed strictly, changes of operation may result in
unreliable results.
3. The validity of kit is 6 months.
4. Do not use components from different batches of kit.
5. If the APX activity is calculated by protein concentration, the protein
concentration of the sample needs to be determined separately (E-BCK318-M, E-BC-K168-S, E-BC-K165-S).
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Appendix I Performance characteristics
Appendix I Performance characteristics
Detection range
Sensitivity
Average recovery rate (%)

0.071-47 U/g tissue

Average intra-assay CV (%)

4.8

0.071 U/g tissue

Average inter-assay CV (%)

6.4

96

Inter-assay CV
Take three kits of different batches to detect the samples of high concentration,
middle concentration and low concentration respectively. The concentrations
should be within the detection range. The samples of each concentration were
tested 3 times (n=3) parallelly with each kit. Then calculate the corresponding
values according to the following formula. The average Inter-assay CV is 6.4%.
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Intra-assay CV
Take one kit to detect the samples of high concentration, middle concentration
and low concentration respectively. The concentrations should be within the
detection range. The samples of each concentration were tested 6 times (n=6)
parallelly, and the average Intra-assay CV is 4.8%, which was calculated
according to the following formula.
S--- Standard deviation

Sensitivity
Under the standardized condition of the assay according to the manual, the
sensitivity of the kit is 0.071 U/g tissue.

Recovery rate
Take three samples of high concentration, middle concentration and low
concentration to test the samples of each concentration for 6 times parallelly to
get the average recovery rate of 96%.
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Example analysis
Weight 0.10 g of spinacia oleracea and cut into pieces, add 0.9 mL of reagent 1,
homogenized the sample, centrifuge at 10000 g for 10 min at 4℃ , take 0.1 mL of
supernatant and carry the assay according to the operation table.
The results are as follows:
The △A of the sample is 0.314, the △A of the blank is 0.012, the concentration of protein in
sample is 4.20 mgprot/mL, and the calculation result is:
APX activity(U/mgprot)=

1
0.314 - 0.012
×1×
×1÷2
0.1×4.2
2.8×1

=0.128 (U/mgprot)
Detect 10% allium ascalonicum tissue homogenate (the concentration of protein
in sample is 2.88 mgprot/mL), 10% spinacia oleracea tissue homogenate (the
concentration of protein in sample is 4.20 mgprot/mL), 10% pakchoi leaf tissue
homogenate (the concentration of protein in sample is 6.41 mgprot/mL) according to the
protocol, the result is as follows:
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