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Introduction
a-Amylase is an enzyme that catalyzes the hydrolysis of 

starch to a mixture of maltose, maltotriose, and dextrins. The 
level of a-amylase in various fluids of the human body is of 
clinical significance in the diagnosis of disease states including 
pancreatitis and diabetes; plant and microbial a-amylases are 
important enzymes for industrial applications ranging from the 
manufacture of baked goods and dairy products to the production 
of ethanol and paper.1–4

The EnzChek ® Ultra Amylase Assay Kit (E33651) provides 
a solution-based assay featuring the speed, high sensitivity, and 
convenience required for measuring amylase activity or for 
screening amylase inhibitors in a high-throughput format. This 
EnzChek kit contains a starch derivative — the DQ™ starch 
substrate — that is labeled with BODIPY ® FL dye (Figure 1) to 
such a degree that the fluorescence is quenched. This substrate 
is efficiently degraded by amylase; digestion relieves the quench-
ing and yields highly fluorescent fragments. The accompanying 
increase in fluorescence is proportional to amylase activity 
(Figures 2 and 3) and can be monitored with a fluorescence  
microplate reader or fluorometer, using standard fluorescein 
filters.

In tests using a-amylase from Bacillus sp. (Sigma A-6380) 
and 200 µg/mL of the DQ starch substrate (30 minute incuba-
tion at room temperature), the EnzChek Ultra Amylase Assay 
Kit could be used to detect a-amylase activity down to a final 
concentration of 2 × 10-3 U/mL, where one unit is defined as the 
amount of enzyme required to liberate 1 mg of maltose from 
starch in 3 minutes at 20°C, pH 6.9. 

Materials

Kit Contents

The EnzChek Ultra Amylase Assay Kit provides the follow-
ing components:
• DQ starch from corn, BODIPY FL conjugate (Compo-

nent A), five vials each containing ~1 mg of the lyophilized 
substrate 

• 10X Reaction Buffer (Component B), 10 mL of 0.5 M MOPS 
(pH 6.9) 

• Substrate solvent (Component C), 1 mL of 50 mM sodium 
acetate (pH 4.0)

• Fluorescence standard (Component D), 0.5 mL of 1 mM 
BODIPY FL propionic acid in DMSO

The kit provides sufficient reagents for 500 assays using a 
100 µL assay volume in a 96-well microplate assay format. 

Storage and Handling
Upon receipt, store the kit at room temperature, desiccated, 

protected from light. When stored properly, these reagents are 
stable for at least six months.

EnzChek ® Ultra Amylase Assay Kit (E33651)

Figure 1. Normalized absorption and fluorescence emission spectra of the  
BODIPY FL dye. 
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Experimental Protocol
The following procedures are designed for use with a 96-well 

fluorescence microplate reader. For use with a standard fluorom-
eter, volumes must be increased accordingly.

Reagent Preparation

1.1 Dilute 10X reaction buffer to 1X. For example, take 2.5 mL 
of the 10X Reaction Buffer (Component B) and add 22.5 mL 
deionized water. This 25 mL of 1X reaction buffer is sufficient 
for at least 200 assays performed in a 100 µL volume with ~5 mL 
excess for performing dilutions and preparing working solutions. 

1.2 Prepare a 1 mg/mL stock solution of the DQ starch substrate 
by dissolving the contents of one of the five vials containing the 
lyophilized substrate (Component A) in 100 µL of 50 mM sodi-
um acetate buffer (pH 4.0) (Component C). One vial of 1 mg/mL 
substrate solution is sufficient for one 96-well microplate. Vortex 
for about 20 seconds and leave at room temperature with oc-
casional mixing for ~1–5 minutes, until dissolved. Next, add 
900 µL of an optimal amylase buffer (or 1X Reaction Buffer for 
analysis of a-amylase from Bacillus sp.). Mix well; store the sub-
strate solution at room temperature, in the dark, until ready to use.

Note: This 1 mg/mL stock solution can be stored for a few days 
at 4ºC, protected from light, but this is not recommended. Do not 
freeze the DQ starch stock solution as background fluorescence 
of the substrate may increase upon freezing and thawing. 

1.3 Prepare an amylase standard curve. Dilute the amylase  
appropriately, using the optimal buffer for the chosen amylase. 
Include a blank sample that contains buffer and substrate only 
(no-enzyme blank). We recommend using Bacillus sp. a-amylase 
(Sigma A-6380) as a standard. Dilute the a-amylase in 1X reac-
tion buffer to create a standard curve between 0 and 20 mU/mL, 
in triplicate. 

1.4 Prepare several dilutions of the sample to be analyzed, using 
the optimal buffer for the enzyme (or 1X Reaction Buffer for 
Bacillus sp. a-amylase). Dilute the enzyme sufficiently to ensure 
that the activity is within the range of the standard curve. 

1.5 If a fluorescence standard curve is required for reference, the 
1 mM BODIPY FL fluorescence standard (Component D) can be 
serially diluted in the buffer of choice. The fluorescent standard 
can be used as a control to assess instrument-to-instrument varia-
tion and day-to-day variation in single-instrument performance.

Assay for Amylase Activity
The following protocol describes the amylase assay in a total 

volume of 100 µl. 

2.1 Prepare a 200 µg/mL working solution of the DQ substrate by 
performing a five-fold dilution of the 1 mg/mL substrate solution 
(prepared in step 1.2). For exampe, take the 1 mL of the 1 mg/mL 
substrate stock solution and add 4 mL of the optimal reaction buf-
fer (or 1X Reaction Buffer, as required). 

2.2 If a fluorescence standard curve is required for reference, add 
50 µL of the BODIPY FL fluorescence standard curve samples 
(prepared in step 1.5) into wells containing 50 µL reaction buffer.

2.3 To create an enzyme standard curve, mix the amylase stan-
dard curve samples and blank. Pipet 50 µL of this solution, in 
duplicate or triplicate, into microplate wells.

2.4 Add 50 µL of the samples to be analyzed, in duplicate or trip-
licate, to the wells.

Figure �. Assay of a-amylase from Bacillus sp. (Sigma A-6380) using the EnzChek 
Ultra Amylase Assay Kit. Reactions contained 200 µg/mL DQ starch and the indicated 
amount of a-amylase in 100 mM MOPS (pH 6.9). After incubating at room temperature 
for 30 minutes, the fluorescence  was measured using a microplate reader set for excita-
tion at 485 ± 12 nm and emission detection at 520 ± 12 nm. The fluorescence of the 
blank sample (without enzyme) was subtracted from each value. 

Figure 3. Assay of b-amylase from barley (Sigma A-7130) using the EnzChek Ultra 
Amylase Assay Kit. Reactions contained 200 µg/mL DQ starch and the indicated amount 
of b-amylase in 100 mM sodium acetate buffer (pH 4.8). After incubating at room tem-
perature for 30 minutes, the fluorescence was measured using a microplate reader set 
for excitation at 485 ± 10 nm and emission detection at 530 ± 15 nm. The fluorescence 
of the blank sample (without enzyme) was subtracted from each value. 



 EnzChek ® Ultra Amylase Assay Kit 3

2.5 Mix the 200 µg/mL substrate solution and quickly add the 
substrate, with mixing, to all wells containing the enzyme stan-
dard curve and enzyme test samples (best results will be achieved 
by using a multichannel pipettor).

2.6 Incubate the samples at room temperature, protected from 
light, for an appropriate time (10–30 minutes). For Bacillus sp. 
a-amylase, 30 minutes is recommended for maximum sensitivity. 

Note: Since the assay reaction is continuous (not terminated), the 
fluorescence may be measured at multiple time points to deter-
mine the rate of fluorescence production, if desired.

2.7 Measure the fluorescence intensity in a fluorescence micro-
plate reader equipped with standard fluorescein filters. Diges-
tion products from the DQ starch substrate have an absorption 
maximum at ~505 nm and a fluorescence emission maximum at 
~512 nm. 

2.8 For each data point, correct for background fluorescence by 
subtracting the value derived from the no-enzyme blank. Plot 
these corrected fluorescence values against the enzyme concen-
tration to create a standard curve. Use the linear range of the 
standard curve to determine the concentration of amylase in the 
test sample.
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Product List  Current prices may be obtained from our Web site or from our Customer Service Department.

Cat # Product Name Unit Size
E33651	 EnzChek®	Ultra	Amylase	Assay	Kit		*500	assays*	..........................................................................................................................................	 1	kit
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Contact Information

Further	information	on	Molecular	Probes	products,	including	product	bibliographies,	is	available	from	your	local	distributor	or	directly	from	Molecular	Probes.	Customers	in	
Europe,	Africa	and	the	Middle	East	should	contact	our	office	in	Paisley,	United	Kingdom.	All	others	should	contact	our	Technical	Service	Department	in	Eugene,	Oregon.

Please	visit	our	website	—	probes.invitrogen.com	—	for	the	most	up-to-date	information.

Molecular Probes, Inc. 
29851	Willow	Creek	Road,	Eugene,	OR	97402	
Phone:	(541)	465-8300	•	Fax:	(541)	335-0504

Customer Service:	6:00	am	to	4:30	pm	(Pacific	Time)	
Phone:	(541)	335-0338	•	Fax:	(541)	335-0305	•	probesorder@invitrogen.com

Toll-Free Ordering for USA: 
Order	Phone:	(800)	438-2209	•	Order	Fax:	(800)	438-0228

Technical Service:	8:00	am	to	4:00	pm	(Pacific	Time)	
Phone:	(541)	335-0353	•	Toll-Free	(800)	438-2209		
Fax:		 (541)	335-0238	•	probestech@invitrogen.com

Invitrogen European Headquarters 
Invitrogen,	Ltd.	
3	Fountain	Drive	
Inchinnan	Business	Park	
Paisley	PA4	9RF,	UK	
Phone:	+44	(0)	141	814	6100	•	Fax:	+44	(0)	141	814	6260	
Email:	euroinfo@invitrogen.com	
Technical	Services:	eurotech@invitrogen.com

Molecular	Probes	products	are	high-quality	reagents	and	materials	intended	for	research	purposes	only.	These	products	must	be	used	by,	or	directly	under	the	
supervision	of,	a	technically	qualified	individual	experienced	in	handling	potentially	hazardous	chemicals.	Please	read	the	Material	Safety	Data	Sheet	provided	for	
each	product;	other	regulatory	considerations	may	apply.

Limited Use Label License	
For	research	use	only.	Not	intended	for	any	animal	or	human	therapeutic	or	diagnostic	use.	The	purchase	of	this	product	conveys	to	the	buyer	the	non-transferable	
right	to	use	the	purchased	amount	of	the	product	and	components	of	the	product	in	research	conducted	by	the	buyer	(whether	the	buyer	is	an	academic	or	for-profit	
entity).	The	buyer	cannot	sell	or	otherwise	transfer	(a)	this	product	(b)	its	components	or	(c)	materials	made	using	this	product	or	its	components	to	a	third	party	or	
otherwise	use	this	product	or	its	components	or	materials	made	using	this	product	or	its	components	for	Commercial	Purposes.	The	buyer	may	transfer	information	
or	materials	made	through	the	use	of	this	product	to	a	scientific	collaborator,	provided	that	such	transfer	is	not	for	any	Commercial	Purpose,	and	that	such	collaborator	
agrees	in	writing	(a)	to	not	transfer	such	materials	to	any	third	party,	and	(b)	to	use	such	transferred	materials	and/or	information	solely	for	research	and	not	for	Com-
mercial	Purposes.	Commercial	Purposes	means	any	activity	by	a	party	for	consideration	and	may	include,	but	is	not	limited	to:	(1)	use	of	the	product	or	its	components	
in	manufacturing;	(2)	use	of	the	product	or	its	components	to	provide	a	service,	information,	or	data;	(3)	use	of	the	product	or	its	components	for	therapeutic,	diagnos-
tic	or	prophylactic	purposes;	or	(4)	resale	of	the	product	or	its	components,	whether	or	not	such	product	or	its	components	are	resold	for	use	in	research.	Invitrogen	
Corporation	will	not	assert	a	claim	against	the	buyer	of	infringement	of	the	above	patents	based	upon	the	manufacture,	use	or	sale	of	a	therapeutic,	clinical	diagnostic,	
vaccine	or	prophylactic	product	developed	in	research	by	the	buyer	in	which	this	product	or	its	components	was	employed,	provided	that	neither	this	product	nor	any	
of	its	components	was	used	in	the	manufacture	of	such	product.	If	the	purchaser	is	not	willing	to	accept	the	limitations	of	this	limited	use	statement,	Invitrogen	is	
willing	to	accept	return	of	the	product	with	a	full	refund.	For	information	on	purchasing	a	license	to	this	product	for	purposes	other	than	research,	contact	Molecular	
Probes,	Inc.,	Business	Development,	29851	Willow	Creek	Road,	Eugene,	OR	97402.	Tel:	(541)	465-8300.	Fax:	(541)	335-0504.

Several	Molecular	Probes	products	and	product	applications	are	covered	by	U.S.	and	foreign	patents	and	patents	pending.	All	names	containing	the	designation	®	are	
registered	with	the	U.S.	Patent	and	Trademark	Office.
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