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1. INTRODUCTION
A new substrate (p-hydroxybenzoyl-glycyl-L-histidyl-L-leucine) are used under colorimetric 
method for ACEcolor. The test is extremely simple and has a good reproducibility compared with 
the conventional assay methods for measurement of Angiotensin Converting Enzyme.

2. PRINCIPLES
Serum Angiotensin Converting Enzyme acts upon the substrate (as mentioned above) and 
separates p-hydroxybenzoyl-glycine. Hippuricase reacts and analyzes p-hydroxybenzoyl-glycine 
into p-hydroxybenzoic acid and glycine.
Quinoneimine dye is produced by oxidation and condensation of the p-hydroxybenzoic acid and 
4-aminoantipyrine using sodium metaperiodate (NaIO4).
Finally, the concentration of quinoneimine dye is quantitatively measured at its absorbance 
maximum at 505 nm to evaluate the activity of ACE.

Reaction 1

Reaction 2

Reaction 3

HO C-Gly-His-Leu
ACE

O

(p-hydroxybenzoyl-glycyl-L-histidyl-L-leucine)
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HO COOH　+　glycine
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NaIO4

(505 nm)

quinoneimine dye
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3. ADVANTAGES
(1) Test procedures are simple and time-saving compared to the Cushman’s method.
(2) Correlation between ACEcolor test and Cushman’s method is extremely good.
(3) Reproducibility is good and precise assay results are easily obtainable.
(4) 4 runs, each of 5 testings, are available during the shelf life of the kit, if preserved at 2-10°C.

4. KIT COMPONENTS
The complete ACEcolor test kit provides the following reagents and accessories.
Reagents     20 tests per kit
[1] Buffer Solution 5.6 mL × 2 vials
 (Liquid)
[2] Substrate  5.6 mL × 4 vials
 (Lyophilized)
 Contains 10mmol/L of p-hydroxybenzoyl-glycyl-L-histidyl-L-leucine, 2.5mmol/L of 

4-aminoantipyrine and 3IU/mL hippuricase when reconstituted.
[3] Stopper Solution 15.5 mL × 4 vials
 (Liquid)
[4] Developer 15.5 mL × 4 vials
 (Lyophilized)
 Contains 6.5mmol/L of metaperiodate (NaIO4) when reconstituted.
[5] Buffer Solution for Blank      5.6 mL × 2 vials        contains EDTA⋅2Na (100mmol/L)
 (Liquid)
Accessories
Adaptor 1pc.Brown (for [1] Buffer Solution)
 1pc.Gray (for [3] Stopper Solution)
 1pc.Pink (for [5] Buffer Solution for Blank)

5. INTENDED USE
Measurement of angiotensin converting enzyme (ACE) activity in serum.
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6. PREPARATION OF REAGENTS
[1] Buffer Solution
 Use for reconstitution of [2] Substrate
[2] Substrate
 Reconstitute with "[1] Buffer Solution" using the brown adapter and also with "[5] Buffer 

Solution for Blank" using the pink adapter respectively. Two different kinds of stickers with 
"SUBSTRATE" and "SUBSTRATE FOR BLANK" are provided in the kit to avoid a mixing- 
up.

[3] Stopper Solution
 Use for preparing [4] Developer.
[4] Developer
 Reconstitute with [3] Stopper Solution using the gray adapter.
[5] Buffer Solution for Blank
 Use for preparing [2] Substrate.

7. TEST PROCEDURE
1. Pipette sample serum (do not inactivate the serum) 0.1mL or 0.05mL into the Sample Tube 

and  Blank Tube respectively.
2. Incubate the reconstituted "SUBSTRATE" and "SUBSTRATE FOR BLANK" at 37°C for 3 

minutes.
3. Pipette 0.5mL each of the incubated "SUBSTRATE" and "SUBSTRATE FOR BLANK" into 

the sample Tube and Blank Tube respectively.
4. Incubate the tubes at 37°C for 20 minutes after mixing.
5. Add 1.5mL each of the reconstituted Developer to the sample Tube and Blank Tube.
6. Incubate the Tube at 37°C for 3 minutes after mixing.
7. Measure respective absorbance at wavelength of 505 nm by using distilled water as the 

control. Then calculate the serum ACE activity from the calculation formula.
Note:

The limitation of the measurement of ACE activity is about 70 IU/L with a serum volume of 
0.1mL, it is recommended to perform a test using 0.05mL when serum ACE activity exceeds 
70 IU/L.
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Sample Tube (A) Sample/Reagent
Blank Tube (B)

Sample Serum 0.1 mL or 0.05 mL 0.1 mL or 0.05 mL

Substrate Solution 0.5 mL -

Substrate Solution for Blank - 0.5 mL

Mix and incubate at 37°C for 20 minutes

Reconstituted Developer Solution 1.5 mL 1.5 mL

Mix and incubate at 37°C for 3 minutes

Measure absorbance (A) and (B) at wavelength of 505 nm using distilled water as the control.

8. CALCULATION FORMULA
Calculate the activity of ACE using the following formula:

ACE activity (IU/L) = A−B
12,000 × V

v  × 1
20  × 10

6

 = (A−B) × 87.5   (0.1 mL sample serum)
 = (A−B) × 170.8 (0.05 mL sample serum)
                        (nmol/min/mL)

 A: Absorbance of the sample serum
 B: Absorbance of the sample blank and the reagent blank
 12,000: The molar absorptivity of quinoneimine dye
 20: 20 minutes reaction time
 V: Volume of the total assay mixture
 v: Volume of the sample serum

9. PERFORMANCE CHARACTERISTICS
1. Sensitivity
 When absorbancy of Reagent Blank using distilled water as the control is measured according 

to the procedure in the package insert, O.D. value is less than 0.100.
 When the standard solution is tested, the results are within 15% variation from the indicated 

values.
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2. Specificity 
 When in-house three (3) control samples are tested as stipulated in the package insert, the test 

results are within ±15% of margin allowance from the expected values. 
3. Reproducibility
 When in-house reference samples (more than 2 concentrations) are tested 5 consecutive times 

respectively according to the test procedure, the coefficient of variation (C.V) of the measured 
values is less than 10%.

10. REFERENCE NORMAL VALUE UNDER THIS TEST METHOD
8.3 - 21.4 IU/L /37°C

11. CORRELATION
The correlation with a conventional method is as follow:
    r = 0.9324 n=60
    y = 0.62x - 3.53 (x: Conventional  method (modified Cushman’s method)
   y: ACEcolor)
(Note) Reference normal value appeared above is converted using the regression formula of 
conventional method (modified Cushman’s method).

Comparison of reference normal value

No. of sample Mean value ±2SD (IU/L)

Conventional Method   10 32.5 18.5 - 46.5

Converted value using regression formula 16.62   7.9 - 25.3

ACEcolor
  10 14.8   7.8 - 21.8

504 14.8   8.3 - 21.4

12. PRECAUTIONS
1. Reconstituted Developer and Substrate Solution should be used within 7 days after 

reconstitution. Preserve at 2-10°C, in dark place.
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2. All specimens should be handled as if capable of transmitting infectious agents such as 
HBV, HCV, HIV or other hazardous microorganisms. Components and accessories  (e.g. 
pipettes and test tubes, water solutions, tips, paper, etc.) should be handled carefully and 
disposed of properly. Decontamination can be done with sodium hypochlorite (1,000 ppm 
available chlorine by soaking for more than 60 minutes), glutaraldehyde solution (for more 
than 60 minutes with 2% solution), by autoclaving at 121°C  for more than 60 minutes, or by 
incineration.

3. Quality assurance is given for each production lot. Do not use the reagents in combination 
with a kit of a different production lot. 

4. For disposing of reagents or vessels, separate them according to medical or industrial waste 
regulations.

5. Should the reagent come into contact with the eyes or mouth, rinse thoroughly with water and 
seek medical treatment if necessary. 

6. Thorough washing and drying of the adapters supplied in the kit after each use is necessary 
for preparation in case of future reuse in order to avoid contamination. Further, avoid using 
one adapter for reconstitution of plural types of reagents.

13. STORAGE
Always store reagents at 2 - 10°C  when not in use. Do not freeze.

14. SHELF LIFE
Shelf life is indicated by the expiration date printed on the package and on the reagent labels.

15. PACKAGE
Maximum assay for 1 kit ⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅ 20 assays
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