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Abstract. TL53, a bacterial strain, isolated from soil samples in CatBa National Park
of HaiPhong city, was assigned to the Genus Bacillus based on morphological and
physiological characteristics. Based on sequence analyses of 16S rDNA, TL53 strain
was phylogenetically closely related to Bacillus subtilis. This strain showed high
activity of antimicrobial substances and enzymes degrading starch, protein, chitine,
lipid and cellullose. This strain may be chosen for production of probiotic used in
aquaculture.

1. Introduction

There are a lot of reports about the flora of animals and plants in CatBa National
Park, but is only few about microbial flora. The aim of our research is to find new
‘isolates of microorganisms which are capable of producing bioactive substances such as
exoenzymes and antimicrobial substances which promote animal and plant growth and

screen of new microorganisms controlling the environment.
A

2. Material and Methods

Baterial strain. The bacterial strain TL53 in this study was isolated from soil
samples collected in CatBa National Park, VietNam.

Test microorganism: Escherichia coli, Pseudomonas aeruginosa, Salmonella
typhi, Staphylococcus aureus, Sarcina lutea, Klebsiella sp, Fusarium oxysporum,
Bacillus cereus, Shigella flexneri, Pseudomonas mirabilis, Bacillus pumilus.

Morphological and physiological characteristics. Methods in this study
used for examination of morphological and physiological characteristics were described
by John, G.H. et al. The morphological properties of strain TL53 were examined by the
scanning electron micrograph. The enzymatic activities were tested by using agar
diffusion assay.

Taxonomy. The characterization and identification of the TL53 strain were

carried out according to John, G.H and the molecular methods were described by
Ausubel, F. M.
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The 16S rDNA sequence of strain TL53 was determined after DNA amplified by
using PCR. Then both strands of 16S rDNA obtained was sequenced directly by ABI
3100 Avant sequencing machine of Perkin-Elmer (USA). Generated sequences were
aligned with related species by using Clustal W ver.1.83 software. Reference sequences
used for phylogenetic study was obtained from the database of gene bank (http:
/Iwww.ncbinlm.nih.gov). The phylogenetic tree was constructed from the evolutionary
distance data arcoding to Kimura (1990) using the neighbor-joining method (Saitou
and Nei, 1987). Sites where gaps exsisted in any sequence were excluded. Bootstrap
analysis (Felsenstein) were performed from 1000 random resampling. All of
phylogenetic analyses were carried out using the PHYLIP package (Felsenstein, 1993).

3. Results and discussion

Among 153 baterial strains with hydrolytic activity of organic compounds
isolated from soil samples in CatBa National Park, TL53 strain had highest activity of
enzymes hydrolyzing starch, casein, CMC, Tween 20 and chitine.

Cultural characteristics

Mophorlogical, physiological characteristics of strain TL53:

The colonies of strain TL53 are round. The streak culture is pale yellow, smooth
and shining. Its vegetative cells are rod, produce endospores and are able to motile.

The results were shown at table 1:

Table1. Some of cultural and physiological properties of strain TL52

Characters Characters

Cultural properties Physiological properties

Aerial mass color Yellow Sunfate reduction .
Reverse side color Gray Catalase test ! -
Diffuse pigment - Oxidase test +
Endospore round Nitrate reduction | -
Flagella ' ' - Fermentation product lactate
Gram stain + Respiration type aerobic
Motility +

Salt tolerance (NaCl %

Determination of optimal media

The strain TL33 was cultivated at 50°C on a rotary shaker at 200 rpm for 48h in
various mediza: Huichison-Clayton, Fish extract, Fish extract-CMC, bean sprout
extract, modified medium Afier 48h, the cultural broth obtained was tested for

activities of CMCazse. Ipase kitinase, amylase by using the agar diffusion assay. The

results were shown 2t Table 1
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Table 2. Enzymatic activities of TL53 in different culture media

Media Final pH oD Enzyme activities (D -d , mm)
Amilase Chitinase Protease Lipase CMC-ase
1 8.3 0.80 25 ‘ 20 27 17 27
2 7.5 0.82 27 24 30 15 29
3 8.0 0.84 24 | 24 32 24 27
4 7.7 0.85 2 26 30 20 26
5 85 0.87 28 26 3 25 31

Determination of optimal pH

The strain TL53 was incubated at at 50°C on a shaker at 200 rpm for 48h in
modified medium of nutrients broth. The pH is changed from 4 to 9. After 48h, the
cultural broth obtained was tested for activities of CMC-ase, lipase, kitinase, amylase
and protease by using the agar diffusion assay. The results were shown at Table 3.

Table 3. The influence of pH on enzymatic activities of TL53 strain

Initial pH Final pH o0 | Enzymes activities (D -d , mm)
Amilase Chitinase Protease Lipase CMC-ase
4 6.32 0.626 10 12 15 18 18
5 8.13 0.742 25 22 26 18 29
6 8.24 0.843 27 25 27 21 30
7 8.30 0.950 29 29 32 25 33
8 8.40 0.903 27 27 24 22 31
9 8.00 0.800 24 25 20 22 28

The results showed that pH range for the growth was relative large from 5 to 8.

The pH of fermentation after culturing is relative constant. In suitable pH, the
enzymatic activities and cell growth increased. The optimal pH was 7.

Determination of optimal temperature

The strain TL53 was incubated on a rotary shaker at 200 rpm for 48h at 20°C,
25°C, 30°C, 35°C, 40°C, 50°C, 60°C in modified medium. After 48h, the cultural broth
obtained was tested for activities of CMC-ase, lipase, chitinase, amylase and protease

by using agar diffusion assay and measured for pH and OD.The results were shown at
Table 4

Table 4. The influence of temperature on enzymatic activities and growth of TL53

Temperatu-re | FinalpH | OD Enzymesactvities (D -d , mm)

Amilase Chitinase Protease Lipase CMC-ase

25 711 0.800 24 23 24 18 25
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30 804 | 08%0 | 26 2 2 8 %
3 815 | 08%0 | 26 27 3 % 28
70 821 | 0830 | 30 30 ) 27 %
%5 52 | 080 | 2 27 30 % 3
50 841 | 080 | 2 2 3 % 29
55 736 | 0780 | 20 19 15 20 20
0 747 | 0560 | 10 ; 12 10 B
1

The results showed that strain TL53 had a relative large temperature range. The
enzymatic activities increased in directly propotion to temperature.

Determination of optimal time

The strain TL53 was incubated at 40°C on a rotary shaker at 200 rpm for 72h in
modified medium. Every 12h, the fermentation broth obtained was tested for CMC-ase,
lipase, chitinase, amylase and protease by using agar diffusion assay. The results were
shows at Table 5

Table 5. The influence of time on enzymatic activities and growth of TL53.

Time (h) | finalpH | 0D Enzymes acivisies (D -d . mm)
Amylase | Chiinase | Protease Lpasse | CMC-ase
12 771 | 0550 25 22 2 | 1 2%
24 808 | 0.870 28 28 30 20 0
36 820 | 0910 28 29 31 2 31
48 831 | 0.940 32 29 34 29 3
60 843 | 0910 33 29 32 29 |
72 | 803 | 0860 29 27 28 23 | 28

The results showed that the enzymatic activities and growth of TL53 increased
relatively stably from 36 to 72h. However, after 48h of culture, the enzymatic activities
increased only slightly or even not at all.

Antimicrobial activity: To determine the capability of producing antimicrobial
substances, strain TL53 was cultivated on a rotary shaker (180 rpm) for 72h at 28°C in
modified medium of nutrients broth. After 48h, the cultural fluid was centrifuged
9000prm then the supernatant obtained was added to the wells on the agar plates
which had been spread the test microorganism. The Petri dishes were placed in a
refrigerator from 4-8h then were kept in a warm cup board. After 24h, the petri dishes
were taken out to observe the diameter of antimicrobial-zone. The results were shown
at Table 5.
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Table 6. Antimicrobial activities against test-microorganism
Test Microorganism Antimicrobial activities (D-d, mm) t
Pseudomonas mirabilis 17 w
Sarcina lutea 34 B
! Staphylococcus aursus 17
; Salmonella typhi -
- Klebsiella sp = c!
Fusarium oxysporum 32
Pseudomonas zeruginosa _
Bacillus cersus | — B
‘ Bacillus pumilus -
y Candida albicans | -
‘ ' Escherichia coli M 3
Sequencing and phylogenetic analysis 1
l The 168 rDNA sequence of TL53 strain was determined after DNA amplified by
! using PCR. Then both strand of 16S rDNA obtained was sequenced directly by ABI 2
i 3100 Avant sequencing machine of Perkin-Elmer (USA). Generated sequences were |
| aligned with related species by using Clustal W ver. 1.74 program. Reference sequences |
| gn 1Y 3
used for phylogenetic study was obtained from the database of genebank ‘
(http://www.ncbi.nlm.nih.gov) 4
1 PEYLIE. T Bacillus thuringiensis
i Bacillus anthracis
97ﬂ Bacillus cereus TA
’ Bacillus herbersteinii
§ 602 1000 Bacillus flexus
! Bacillus megaterium
. 868 E’:miﬂus simplex S
' Bacillus asahii
978
982 Baciflus muralis
*‘— Bacillus psychrosaccharolyticu
: Bacillus firmus
602 1000 (— Bacillus indicus
L Bacillus cibi
| 4 Bacillus pumilus
i ‘ Bacillus atrophaeus
999 1000| 643 Bacillus licheniformis
\ Bacillus mojavensis
Bacillus vallismortis th:
1 Bacillus nematotocita o
‘ 700
‘ TL53 Sir
947 | L Bacillus subtilis hir
’ 0.01 Bacillus amyloliquefaciens 4
. : na;
co .

1 Figure 1. The Phylogenetic tree of TL53 strain ' ph
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After comparing with 16S rDNAs which have published in gene bank we realized
that the similarity between TL53 and Bacillus subtilis is 99,7%. The phylogenetic tree
was constructed based on 16Sr DNA of TL53 strain and related species of genera
Bacillus. '

The results showed that the TL53 strain was located at the Bacillus subtilis
clade.

After comparing the morphological, physiological characteristics of TL53 with
Bacillus subtilis we can confirm that TL53 strain is Bacillus subtilis.
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TAP CHI KHOA HOC BPHQGHN, KHTN & CN, T.XXIl, $53C PT., 2008

NGHIEN CU'U KHA NANG SINH ENZYM VA CAC CHAT KHANG
SINH CUA CHUNG VI KHUAN TL53 PHAN LAP TU CAC MAU DAT
THU PUQC TU VUGN QUOC GIA CAT BA

Pao Thi Luong, Pham Ditc Ngoc®
“Trung tém Coéng nghé Sinh hoc, Dai hoc Quéc gia Ha Nji
2 Khoa Sink hoe, Trudong Pai hoc Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Nji

TL53 12 chang vi khudn dude phan lap ti cAc mAu dat & Vuon Quéc gia Cat Ba,
thanh phd Ha: Phsnz. Ching nay c6 hoat tinh enzym manh phén giai cac hgp chét hitu
¢o nhu tinh bét. protein. lipit, kitin, celluloz va ¢6 hoat tinh manh khang cac chung vi
sinh vat kiém dinh Chang nay dude xac dinh thude chi Bacillus dya trén céc déc diém
hinh thai, sink I¥ v 4= trén vide phén tich trinh ty gen ma héa ARNr 168 thi chung
niy c6 méi quan hé ching loa: phiat sinh gin giii nhdt d6i véi loai Bacillus subtilis. Do
c6 nhidu dac difm wu viét chanz nay o6 thé duge xem xét d8 sit dung trong ché tao ché
phém probiotic ding tromg nuét ring thuy san.




