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Fig.1 Colony morphology and purification results
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Fig.3 Identification of amylase — producing strains

using iodine staining method
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Fig.4 Phylogenetic tree of strain BWL1025 based
on 16S rRNA sequence
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Fig. 6 Effects of temperature on the activity of amylase

produced from strain BWL1025
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Fig.8 Effects of nitrogen sources on the activity of amylase

produced from strain BWL1025



10 SR % R

831 &

2.3.5 mRRTEEEMGHw BRI R L
A=A P BB AR R BRI I R
TR AR B A R 23 s TR e
PARE BWL1025 & Bl SR i I8 E A T fk , e B 1
R I AER I (CMC) ABE R FLBE JERy (22
ZEME R A ARE RS UR R TE . B 9 FR
M PLR I LT A R UM R B A R UR B
B 1A, AN G B AE R R B IR T LA AR | TR
Wi TERY FEZEWE W N R UR T TS R S
r DUAOHE A sk 5 B, TS O e s iR # 1. 63 1U/ml,
DR AR 9 3 % AR AE S B ik BWL1025 () e {4 &

1.8

TEMIEEREE / (U - mLY)

0 EEHE R R AE RIE RE W #HEE CMC
HIR
B9 RIS AR BWLI102S [ 7 JE A BB 14 52
Fig.9 Effects of carbon sources on the activity of amylase
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Isolation, molecular biological identification and characterization
of a thermosensitive amylase — producing strain

YAN Li

( Biological Laboratory of Culiural Relics Conservation and Restoration Center, Capital Museum ,Beijing 100045, China)

DONG Zhen, LIU Weijie
(School of Life Science, Jiangsu Normal University, Xuzhou 221116, China)

Abstract; There are many precious cultural relics of paintings and calligraphy in museums of China, but effective
restoration of them is difficult due to their material characteristics. Paste between paintings or calligraphy and
backing papers is the main obstacle in the process of taking off old backings. Amylase has been used to effectively
decompose starch paste, which improves the efficiency of taking off old backings; however, residues of amylase on
cultural relics could influence subsequent remounting. Therefore, development of a thermosensitive amylase could
contribute to the process of remounting after taking off old backings. In our study, a bacterial strain named
BWL1025 that can secrete thermosensitive amylase, was isolated from soil sampled in the cold northeast area.
Using methods of molecular biology, the strain BWL1025 was identified as Bacillus subtilis. The optimum
conditions for enzyme activity, the pH stability, the lowest inactivation temperature and the minimum inactivation
time of the amylase produced from BWL1025 were determined by the DNS method. The results show that the
enzyme activity reached its highest activity of 0. 839 [U/mL at 40 °C, but almost disappeared after 25 minutes at
60 °C. In addition, we optimized the fermentation conditions of the strain BWL1025, and found that the highest
activity of 1. 63 IU/ml was observed when yeast extract was used as nitrogen source and xylose as carbon source.
This study provides a good enzyme source for taking off old backings from cultural relics of paintings and
calligraphy.

Key words: Thermosensitive amylase ; Bacillus subtilis ; Restoration of cultural relic; Taking off old backings from

cultural relics of paintings and calligraphy
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