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Fructose-1,6-bisphosphate aldolase (FBA) Activity Assay Kit
Product Number: BC2270

Shipping and Storage
1. Reagent 2 and Reagent 5 are stored at -20℃.

2. All other products are stored at 2-8℃.

Component
Component 50T

Extraction Solution I 60mL

Extraction Solution II 60mL

Reagent 1 30mL

Reagent 2 Powder × 1 bottle

Reagent 3 Powder × 1 bottle

Reagent 4 Powder × 1 bottle

Reagent 5 Powder × 1 bottle

Description
Fructose 1,6 diphosphate aldolase (FBA) (EC. 4.1.2.1) is an important enzyme involved in the calvin cycle in glycolysis,

gluconeogenesis, pentose phosphate pathway, and photosynthesis, catalyzing fructose 1 The reversible cleavage of G triphosphate

into dihydroxyacetone phosphate and glyceraldehyde 3-phosphate is widely present in animals, plants, and microorganisms,

exhibiting different responses under various stress conditions.

Fructose-1,E phosphoaldolase catalyzes the production of 3-phosphoglyceraldehyde and phosphodihydroxyacetone from

fructose 1,G phosphate, and catalyzes the production of NAD and α - phosphoglycerol from NADH and phosphodihydroxyacetone

under the action of phosphoglycerol isomerase and α - phosphoglycerol dehydrogenase. The change in absorbance at 340nm can

reflect the activity of fructose 1,6-diphosphate aldolase.

Solution preparation
1. Reagent 2: Dissolve 8.33mL of distilled water thoroughly before use. Pack any unused reagents and store them at -20℃ for 4

weeks. Repeated freezing and thawing are prohibited;

2. Reagent 3: Dissolve 6mL of distilled water thoroughly before use. Pack any unused reagents and store them at -20℃ for 4

weeks. Do not repeat freeze-thaw cycles;

3. Reagent 4: Place the liquid in the EP tube of the reagent bottle and centrifuge to the bottom before use. Dissolve 6mL of

distilled water thoroughly before use, and pack any unused reagents and store them at -20℃ for 4 weeks. Repeated freezing

and thawing are prohibited;

4. Reagent 5: Place the liquid in the EP tube of the reagent bottle and centrifuge to the bottom before use. Before use, add 6mL of

distilled water and dissolve it thoroughly. Any unused reagents should be packaged and stored at -20℃ for 4 weeks. Repeated

freezing and thawing are prohibited.

Equipment and supplies that need to be self provided
UV spectrophotometer, analytical balance, low-temperature centrifuge, 1mL quartz colorimetric dish, adjustable pipette,

mortar/homogenizer/cell ultrasonic disruptor, vortex shaker, ice and distilled water.

Protocol
1. Sample processing (the sample size to be tested can be adjusted appropriately, and the specific proportion can be
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referred to in the literature):

1.1. Total FBA enzymes:

Organization: According to the ratio of tissue mass (g) to extraction solution volume (mL) of 1:5-10 (it is recommended to

weigh about 0.1g of tissue and add 1mL of extraction solution), homogenize thoroughly in an ice bath, then centrifuge

8000g at 4℃ for 10 minutes, take the supernatant and place it on ice for testing.

Bacteria or cells: According to the ratio of the number of bacteria or cells (104) to the volume of the extraction solution

(mL) ranging from 500 to 1000: (it is recommended to add 1mL of extraction solution to 5 million cells) Ice bath

ultrasonic fragmentation of bacteria or cells (power 300w, 3-second ultrasound, 7-second interval, total time 3min); Then

centrifuge 8000g at 4℃ for 10 minutes, take the supernatant and place it on ice for testing.

Liquid: Direct detection.

1.2. Isolation of cytoplasmic and chloroplast FBA enzymes:

According to the ratio of plant tissue mass (g) to extraction solution volume (mL) of 1:5-10 (it is recommended to weigh

about 0.1g of sample and add 1mL of extraction solution one), manually grind or homogenize quickly, and then centrifuge

at 4℃ and 200g for 5 minutes;

Discard the precipitate, take the supernatant and centrifuge at 4℃, 8000g for 10 minutes (slowly accelerate and decelerate

during centrifugation);

Take the supernatant for measuring cytoplasmic FBA enzyme activity, add 1mL of extract 2 to the precipitate, shake and

dissolve, then sonicate (ice bath, 200W, crush for 3 seconds, intermittent for 7 seconds, total time of 1 minute), and then

centrifuge at 4℃ and 8000g for 10 minutes. The supernatant is the FBA enzyme activity in chloroplasts.

Note: It is recommended to measure the total FBA enzyme activity by extracting the crude enzyme solution according to

step ①. If FBA needs to be measured separately in cytoplasm and chloroplasts, extract the crude enzyme solution

according to step②; Due to the presence of a certain concentration of protein (approximately 0.5mg/mL) in extract 1, it is

necessary to subtract the protein content of the extract itself when determining the protein concentration of the sample (it

is recommended to use the biuret method to measure protein, not the BCAmethod).

2. Measurement steps:

2.1. Preheat the spectrophotometer for at least 30 minutes, adjust the wavelength to 340nm, and zero the distilled water.

2.2. Take a portion of the reagent based on the sample size and preheat it at 37℃ for 10 minutes

2.3. Sample determination: (Add the following reagents to a 1mL quartz colorimetric dish)

Measurement tube Blank tube

Reagent 1 500μL 500μL

Reagent2 100μL 100μL

Reagent 3 100μL 100μL

Reagent 4 100μL 100μL

Reagent 5 100μL

Distilled water 100μL

After thorough mixing, measure the absorbance value A1 at 340m for 10 seconds, quickly place it in a 37℃ water bath for

5 minutes, take out and quickly dry the absorbance value A2 at 310s, and record them as A1 measurement, A2

measurement, A1 blank, and A2 blank. Calculate Δ A measurement tube=A1 measurement - A2 measurement, Δ A blank

tube=A1 blank - A2 blank, ΔA=ΔAmeasurement tube - ΔA blank tube. Blank tubes only need to be done 1-2 times. Note:

If the sample size is large, reagents one, two, three, four, and five can be prepared into working solutions in a ratio of

5:1:1:1:1 (V: V: V: V: V: V: V: V: V: V: V) for future use.

3. FBA enzyme activity calculation:

3.1. Calculated by protein concentration

Enzyme activity unit definition: The consumption of 1mmo of NADH per minute per mg of tissue protein is defined as one

enzyme activity unit.

FBA enzyme activity (U/mg prot)=△A ÷ (ε× d) × 109 × V reverse total ÷ (V sample × Cpr) ÷ T=321.54 × A ÷ Cpr
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3.2. Calculated based on sample quality

Enzyme activity unit definition: The consumption of 1 nmol of NADH per gram of tissue per minute is defined as one

enzyme activity unit.

FBA enzyme activity (U/g mass)=△A ÷ (ε× d) × 109 × V reverse total ÷ (W × V sample ÷ V sample total) ÷ T=321.54×A ÷ W

3.3. Calculated based on the number of cells or bacteria

Enzyme activity unit definition: The consumption of 1nmol of NADH per minute by every 104 cells or bacteria is defined

as one enzyme activity unit.

FBA enzyme activity (U/104 cell)=△A ÷ (ε× d) × 109 × V reverse total ÷ (V sample × N ÷ V sample total) ÷ T=321.54× A

÷ N

3.4. Calculated by liquid volume

Enzyme activity unit definition: The consumption of 1nmol of NADH per minute per mL of liquid is defined as one

enzyme activity unit.

FBA enzyme activity (U/mL)=△A ÷ (ε× d) × 109 × V reverse total ÷ V sample ÷ T=321.54 ×A

V anti total: total volume of reaction system, 0.001L; ε: molar extinction coefficient of NADH, 6.22 × 109 L/mol/cm; d:

1mL quartz cuvette optical diameter, 1cm; V sample: Add sample volume, 0.1mL; V sample total: add extraction solution

volume, 1mL; T: Reaction time, 5 minutes; Cpr: Sample protein concentration, mg/mL, protein concentration self

determined; W: Sample quality, g; N: number of cells, in tens of thousands; 10 ⁹: Unit conversion factor, 1mol=109nmol.

Note
1. If △ A is greater than 0.8, it is recommended to dilute the sample appropriately with the corresponding extraction solution

before measurement, and multiply it by the dilution factor in the calculation formula.

2. If it is a plant sample, it is recommended to test it within 2 hours after extraction. If the sample size is too large, it is

recommended to extract and test in batches.

Experimental Example
1. Take 0.1g of mouse liver and add 1mL of extraction solution for homogenization and grinding. Dilute the supernatant by 8

times and follow the measurement steps. Calculate the △A measurement tube=A1 measurement - A2

measurement=1.257-1.06=0.197△A blank tube=A1 blank - A2 blank=1.164-1.16=0.004. Calculate the enzyme activity based

on the sample mass

FBA enzyme activity (U/g mass)=321.54xA ÷W × 8 (dilution ratio)=321.54 × 0.193 ÷ 0.1x8 (dilution ratio)=4964 U/mass.

2. Take 0.1g of green ivy and add 1mL of extraction solution for homogenization and grinding. After taking the supernatant,

follow the measurement steps to calculate △ A measurement tube=A1 measurement - A2 measurement=1.438-1.386=0.052A

blank tube=A1 blank - A2 blank=1.164-1.16=0.00A. ≌ A measurement tube - △ blank tube=0.052-0.004=0.048. Calculate

enzyme activity based on sample mass:

FBA enzyme activity (U/g mass)=321.54XA ÷W=321.54 × 0.048.1=154.3392 U/mass.


