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Pilot Studies on Enzyme-Producing Microflora in Frozen Soil at the
Root of Saussureae involucratae Kar. et Kir. et Maxim from
Tianshan, Xinjiang Autonomous Region
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Abstract : The microflora in the frozen soil at the root of Saussureae Involucratae Kar. et Kir. et Maxim from Tianshan
in Xinjiang Autonomous Region were isolated under different culture conditions and identified by 16S or 18S rDNA
sequences amplification, the neighbor-joining phylogenetic tree was then constructed. The microflora producing all
kinds of enzymes including proteinase, mannanase, xylanase, cellulase and amylase etc, were screened by selective
media. The results showed that rich enzyme-producing microflora existed in the frozen soil. Among 34 bacteria sirains
isolated , most of them mainly excreted amylase, and partly excreted cellulose degrading enzyme, such as mannanase,
protein degrading enzyme and xylanase. The strains which excreted amylase are mainly in genus of Pseudeomonas,
Flavobacteriu and Arthrobacter, while the bacteria that excreted cellulase belong to Pseudeomonas and Arthrobacter.
Five fungi strains isolated from the frozen soil can produce amylase or xylanase.
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F1 FERULUESERTDELBEYRTEHER
Table 1 The microflora isolated from the frozen soil at the root of Saussureae involucratae Kar.

et Kir. et Maxim. from Tianshan, Xinjiang and their excreted enzymes.

W E AR b NCBT &5

Identified microfloran genus

bR S

Microflora order

FERLBE e g HggEREy  HERMEE ARMES

) Similarity( % )  Amylase Cellulase Mannanase  Xylanase
and accession number

HE Bacteria

M-1 Arthrobacter sp. ( AJ810894.1) 98 V - - -
M-2 Flavobacterium sp. (AM167565.1) 98 N/ - - -
M-3 Pseudomonas trivialis( DQ536517.1) 99 - - - -
L-1 Pseudomonas trivialis( DQ536517. 1) 99 Vv - - -
L2 Pseudomonas sp. ( AJ551142.1) 98 A4 = v =
L3 Pseudomonas trivialis( DQ536517.1) 99 vV vV Vv =~
L4 Arthrobacter sp. ( AJ810894.1) 99 vV vV vV \V
L5 Pseudomonas sp. (EF419342.1) 99 Vv - % -
L-6 Pseudomonas migulae( AF074383.1) 97 Vv - - -
L-7 Acinetobacter johnsonii( EF114343.1) 99 - vV - =
L-8 Pseudomonas migulae( AF074383.1) 99 \% vV = =
L9 Pseudomonas sp. (DQ465010.2) 99 - - - -
L-10 Pseudomonas sp. (EF601816.1) 99 vV Vv 2% =
L-11 Uncultured bacterium( DQ980715.1) 100 Vv - - -
G-1  Bacterium H15 (AY345557.1) 98 vV - = =
G2 Pseudomonas sp. ( AJ551160.1) 97 = vV a4 =
G-3 Flavobacterium sp. ( AM177626.1) 99 vV - = ==
G4 Pseudomonas rhizosphaerae( AY152673.1) 96 - - - -
G-5 Pseudomonas sp. ( AJ551160.1) 98 Vv Vv - -
G-6 Pseudomonas sp. (AJ551142.1) 98 vV v - =
G-7 Arthrobacter nitroguaiacolicus( AJ512504.1) 99 - - - -
G-8 Serratia proteamaculans( AB334771.1) 99 - - - -
GY Flavobacterium sp. ( AM167561.1) 98 - - - -
G-10  Bacterium H15 ( AY345557.1) 98 vV - - -
G-11 Pseudomonas sp. ( AJ551160. 1) 98 vV vV vV -
G-12 Janthinobacterium sp. (AJ551147.1) 96 - vV - -
G-13 Pseudomonas sp. ( AJ551142.1) 99 - - - -
G-14 Pedobacter duraquae( AM491368. 1) 98 - - - =
C-15 Bacterium H15 (AY345557.1) 98 - - - -
G-16 Pseudomonas veronii( AB334768.1) 99 vV vV - vV
G-17 Bacterium H15 ( AY345557.1) 98 - - - -
G-18 Pseudomonas sp. ( AJ551160) 98 \/ N/ - -
G-19 Rhizobium sp. (DQ337571.1) 97 - - - -
P-3 Pseudomonas sp. ( AM409368.1) 99 - - - -
HE  Fungi
P-1 Zasmidium cellare( EF137362.1) 100 - - - V4
P-2 Cryptococcus tephrensis( DQ000318. 1) 100 vV = = =
P4 Cryptococcus sp. (DQ645520.1) 99 - - - vV
P-5 Rhodotorula pinicola( AB126652. 1) 99 Vv - - -
P-6 Cryptococcus chernovii( AF444354. 1) 99 - - - vV

VR - R AW R

Note; Vindicates the presence of excreted enzymes; — indicates no excreted enzymes detected.
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Fig.1 The neighbor-joining phylogenetic tree of the miroflora isolated from the frozen soil at the root

of Saussureae involucratae Kar. et Kir. et Maxim. from Tianshan, Xinjiang.
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