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Abstract

tion characteristics were studied.[ Method ] The high-temperature resistant microbial strains were isolated and screened at 50 °C.The isolated

[ Objective ] The high temperature resistant strains of Huguangyan scenic area were screened and their diversity and enzyme produc-

strains were streaking purified and identified by 16S rRNA.The enzyme-producing capacities of protease,amylase and cellulase expressed by
them were further explored by hydrolytic circle method.[ Result]10 strains were isolated ,according to 16S rRNA analysis, there were 7 strains
belonging to Bacillus ,accounting for 70% of the high-temperature resistant strains , belonging to the dominant strain,2 strains belonging to Brevi-
bacillus and 1 strain belonging to Ureibacillus. The ability of protease production, cellulase production and amylase production of the selected
high-temperature resistant strains was studied , and it was found that 5 strains showed protease production ability ,4 strains showed amylase pro-
duction ability,and 4 strains showed cellulase production ability.[ Conclusion ] The high temperature resistant strain in Huguangyan scenic area

is Bacillus ,and some strains have the ability to produce a variety of enzymes.
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Table 1 Colony morphology of high temperature resistant strains
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Table 2 Phylogenetic relationship between the screened bacteria and

the typical strains with the closest phylogenetic relationship
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Fig.1 Phylogenetic tree constructed based on 16S rRNA sequence
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Table 3 Enzyme production capacity of the strain
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Note: R is the ratio of hydrolytic circle diameter to colony diameter, “+
(0<R<2),“++”(2<R<4),“+++” (R=4),“-"indicates that no
hydrolytic circle is generated

Znb TR R Y o3 B R A4S 2] 10 BRI = iR i A= 9,
X HAEAT 16S rRNA Y5 R A 7 BRER IR T Bacillus ,2
KREKRIE T Brevibacillus 1 #%J& T Ureibacillus, 333 5E 73
BTRBRAY P 27 4 2K W 2R 1 VE R i RE 0 T LUAS R, T Ak
S M= AR frcit , RE W] I 7= 21 4 Ry 2R (i D A 1, A4
FIZE R R RIS RE A DG A R IT 2R RS2
5% LK

[ 1] N el Ol AR B e B M LT E A A & 2 Bk
IR LD ] ST TR, 2010,

(2] HFFE BT, RERRR, . il i M HA A MU b B s R AL 1.
T4, 2006,26(1) :9-12.

(3] R, BHRAR, PB4, S50 T v Ve PR TR R A 2 S N HLAE
I S MERE A AIRZ [ ] IR 55 5R575 , 2021 ,43(7) :812-818.

”

4] XURE, (A X T, 55 T e T R B0 e o
[ ERPREE, 2020(6) :46-49.

WL D] P22 PRESE R, 2020.
[6] RN mm A=A R FEERERIIF ST D] 2R 8 e Ly,
2019.
[7] SEESATAT A,RATTANASUK S,BUNNAKIT K, et al.Biological degrada-
tion of rice straw with thermophilic lignocellulolytic bacterial isolates and
biogas production from total broth by rumen microorganisms[ J/OL].Jour-
nal of environmental chemical engineering,2021,9(1) [2020-06-25].ht-
tps://doi.org/10.1016/].jece.2020.104499.
LIU Y J,GUO L,GAO P T,et al.Thermophilic bacteria combined with al-
kyl polyglucose pretreated mariculture solid wastes using as denitrification

8

=

carbon source for marine recirculating aquaculture wastewater treatment|[ J/
OL].Science of the total environment,2021,792[ 2021-06-25].https://
doi.org/10.1016/j.scitotenv.2021.148447.

(9] Ly, g, B, S prsal Jole || BN iR B R A ) B S
[T BTFRA AR (BRI ,2011,44(5) :109- 111

[10] JlsZE. ik R B i M A A U AR B AU 9 [ D ] 53
BN, 2016.

[11] DARWESH O M,EL-HAWARY A S,EL KELANY U S, et al.Nematicidal
activity of thermostable alkaline protease produced by Saccharomonospora
viridis strain Hw G550[ J].Biotechnology reports,2019,24.1-25.

[12] LIU D Y,ZHANG R F,YANG X M, et al.Thermostable cellulase produc-
tion of Aspergillus fumigatus Z5 under solid-state fermentation and its ap-
plication in degradation of agricultural wastes| J].International biodeterio-
ration & biodegradation,2011,65(5) :717-725.

[13] VAIKUNDAMOORTHY R,RAJENDRAN R,SELVARAJU A, et al.Devel-
opment of thermostable amylase enzyme from Bacillus cereus for potential
antibiofilm activity[ J ].Bioorganic chemistry,2018,77:494-506.

[ 14] ASMEIIDE——ERR) ™ BARE” [ 1] Ho %, 2020(11) -2,
65.

[ 15] EHEL TR P AT TR SR 1200 SR DISRICSRITI
P D] ALt HEHIE A (esD) , 2018,

[16] Sk, HEL), BB, FabtEs —H IR E [N A E L
#1%,2017-12-13(005) .

[17] HOU Q H,FANG Z,ZHU Q M et al.Microbial diversity in Huguangyan
Maar Lake of China revealed by high-throughput sequencing[ J].Journal
of oceanology and limnology ,2019,37(4) :1245-1257.

[ 18] SKEAE DS R S Y M I T [ D ]
] ARIBHER:, 2014,

[19] ZRE3, KR, SB[, 55 2105 16S tDNA 1168 1eDNA [F5153 774
JCE PRI T ] AR, 2013,33(3) 1 1-9.

[20] & D A FERN A2 S T B SRR D LI 7R
HRAER,2010.

[21] BRGEE DL SR S0 C S AR G AR AT [ D]
L] RIS, 2012,

[22] St R s TSR R S B RIS [T ] g2 (B
SREIFAR) ,2011,39(3) :141-143,147.

(23] &, 5K A, Btk , 5. e R AR T R i 2 Dl
L) ] GBI, 2020,47( ) :2072-2081.

[24] (5459, SEM B ERII N, s Tt e T ] TLPETaE, 2013(2) : 16—
19.

[25] fHESLERHIIAIR SR FHBGIR ) ] ka2 258, 2019(10) :218.

[26] W&IAVZE G falk BRI IR gt S R LT ]kl Tk, 2018,39(22) -
1-7.

[27] SBIE%, Moz Al ER i A v R, I e gt e [ ] frke
18T ,2014(3) :32-34.

[28] SHARMA K M,KUMAR R,PANWAR S, et al.Microbial alkaline protea-
ses : Optimization of production parameters and their properties[ J].Jour-
nal ,genetic engineering & biotechnology,2017,15(1) :115-126.

[29] SINGH A,BAJAR S,DEVI A, et al.An overview on the recent develop-
ments in fungal cellulase production and their industrial applications|[J/
OL ].Bioresource technology reports,2021,14[ 2021-05-27].https :// doi.
org/10.1016/].biteb.2021.100652.

[30] SHARMA A,SATYANARAYANA T.Microbial acid-stable o-amylases:
Characteristics , genetic engineering and applications| J ].Process biochem-

istry,2013,48(2) :201-211.



