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Introduction

Protease P "Amano" 6 is a preparation of the enzyme extracted and purified from a culture broth of
Aspergillus melleus.  This preparation is mainly used for protein hydrolysis in the food industry.

This report presents the results of a reverse mutation test of Protease P "Amano" 6 in bacteria,
according to the Guidelines for In vitro Mutagenicity Testing”, issued by the Ministry of Labor, Japan.

Materials and Methods

1. Test article
Protease P "Amano" 6 (Lot No.PZQ05520, protease activity: 759,000u/g (Unified method, pH 8.0))

was subjected to this study.

2. Positive control agents

Mutagenic agents used as positive controls were as follows: 2-(2-furyl)-3-(5-nitro-2-furyl)acrylamide
(AF-2, Lot No.STJO738, Wako Pure Chemicals Industres, Co., Ltd), N-ethyl-N-nitro-N-
nitrosoguanidine (ENNG; Lot No. VIR6328, Nacalai Tesque, Inc.), 9-aminoacridine hydrochloride (9AA,
Lot No. MIK4279, Nacalai Tesque, Inc.), 2-aminoanthracene (2AA; Lot No. M5H7547, Nacalai Tesque,
Inc.).

3. Preparation of test article and positive control solutions

In the preliminary test, 4 test article solutions (5,000, 1,250, 313 and 78 1 g/plate (ratio:1/4)) were
prepared by serial dilution using distilled water.  In the final test, 5 test article solutions (5,000, 2,500,
1,250, 625 and 313 1 g/plate (ratio: 1/2)) were employed according to the results of the preliminary test.

Positive control agents were dissolved in dimethylsulfoxide (DMSO for absorption spectrometry,
Dojin Chemicals Co., Ltd.) in accordance with the Guidebook to In Vitro Mutagenicity Testing® and
stored at -80°C before use. Frozen positive control solutions were melted when in use.

Each solution except positive control solutions was prepared before use and the procedures stated

above were carried out under sterile environment.

4. Bacterial strains
Four strains of Salmonella typhimurium (TA98, TA100, TA1535 and TA1537) and a strain of

Escherichia coli (WP2uvrA) were obtained from Hashima Laboratory, Nihon Bioresearch Center Inc., on

December 1, 1987.
A 0.5ml culture fluid of each strain was dispensed in sterile screw capped test tubes containing

0.044ml of DMSO. These aliquots were rapidly frozen in dry ice-acetone and then stored at -80 °C.
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5. Preparation of test culture fluid

2.5 g of Nutrient broth No.2 (Oxoid Ltd.) was dissolved in distilled water for injection (Otsuka
Pharmacological industries Co. Ltd.) and measured up to 100ml. Each 10ml of the media was dispensed
in screw capped L-shape test tubes and then sterilized by autoclaving (121°C, 20min.). Frozen and
stored tester bacterial suspensions were thawed and 20 1 | of each suspension was added into a nutrient
broth with the sterilized micro pipette and then incubated at 37°C for 8hrs using a shaking incubator (LH-
1000, Advantec-Toyo Co., Ltd, shaking frequency: 44 times/min, shaking width: 30mm). These
cultures provided suspensions of from 1.28 to 1.85 X 109 organisms/ml which were measured
photometrically (660nm).

6. Preparation of the supplemented liver fraction (S9 mix)

S9 (Lot No. 92022103 for the preliminary test, Lot No. 92022103 and 92061208 for the final test)
and cofactor (Lot No. 999201) were purchased from Oriental Yeast Co., Ltd. S9 mix with the
composition shown in the following table was sterilized by filtration through a membrane filter (045 ©m
porosity) and kept in an ice-water bath before use.

Table Composition of S9 mix

Component Volume (mi)
S9 0.1
Cofactor : 0.9

Component of cofactor  Final conc.
(2 mol/ml)
MgCl, 8
KCl 33
Glucose-6-phosphate 5
NADPH 4
NADH 4
Na,HPO, 84
NaH,PO, 16
7. Media

Minimal glucose agar medium (Tesmedia ATM, Lot No. AMOS50FH) was purchased from Nisshin
Flour Milling Co., Ltd. Top agar medium was prepared as follows; one part of a solution containing
0.5mM L-histidine and 0.5mM D-biotin for the test with Salmonella typhimurium or 0.SmM L-tryptophan
for the test with Echerichia coli was sterilized by filtration and then mixed with 10 parts of a solution
containing 0.6% Bacto Agar (Difco Co., Ltd.) and 0.5% NaCl that had been sterilized by autoclaving,



8. Procedure
The test was performed by the preincubation method in accordance with the Guidelines® issued by

the Ministry of Labor, Japan.  An aliquot (0.1ml) of the test article solution and 0.1ml of bacterial
suspension were mixed well with 0.5ml of 0.1M phosphate buffer (0.1M, pH 7.4) and then preincubated at
37 °C for 20 minutes while shaking.  The mixture was then added to 2ml of the top agar medium
maintained at 45 “C and then transferred to each petri dish containing minimal glucose agar (two dishes
used for the preliminary test, three for the final test). This process was also carried out replacing the 0,1M
phosphate buffer with the S9 mix. ~ After incubation at 37 °C for 48 hours, the number of colonies of
prototrophic revertants was counted on each plate on a colony counter (Colony Analyzer Systems CA-71L
System Science Co., Ltd). At the same time, each plate was grossly observed for growth inhibition of
the tester bacteria, contamination by foreign micro organisms, sedimentation of the solid body and other
findings on the plate.

The test article was judged to be mutagenic when the mean number of revertant colonies on the plates
containing the test article was not less than twice that of revertant colonies on the solvent control plates and
increased in a dose-related manner,

Results and Discussion

The results of the reverse mutation test of Protease P "Amano" 6 consisted of the preliminary and
final tests using four types of Salmonella typhimurium strains and Echerichia coli. These results are
shown in Tables 1 to 3.

In the preliminary test for finding the highest amount of the test article to be used in the final test,
there was not shown a growth inhibition effect on all tester strains at the highest amount, 5000 1 g/plate.

With Protease P "Amano" 6, the number of revertant colonies was the same as that with the
concurrent corresponding solvent control, whether the employed strains were activated metabolically or
not. - On the other hand, all positive control agents caused a distinct increase in the number of revertant
colonies.  Thus it is concluded from these results that Protease P "Amano" 6 has no mutagenic activity.

Summary

Mutagenicity of Protease P "Amano" 6 was studied by the reverse mutation tests using bacteria.
Protease P "Amano" 6 did not increase the number of revertant colonies over background level in the tester
strains, Salmonella typhimurium, TA98, TA100, TA1535, TA1537 and Escherichia coli WP2uvrA at
various amounts from 313 to 5000 u g/plate.

These results indicate that Protease P "Amano" 6 is not mutagenic, nor is it metabolized to a
mutagenic substance under an exogenous metabolic activation system with S9 mix.
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