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Isolation and identification of cellulose-decomposing

microorganisms in Kobreasia capillifolia

L1 Zhen-dong'?, CHEN Xiu-rong', YANG Cheng-de', LI Peng'
(1. Pratacultural College, Gansu Agricultural University, Key Laboratory of Grassland Ecosystem Ministry of
Education, Grass Engineering Laboratory of Gansu Province, Sino-U. S. Centers for
Grazingland Ecosystem Sustainability, Lanzhou 730070, China;

2. Institute of Rural Development, Gansu Academy of Social Sciences, Lanzhou 730070, China)

Abstract: Endophytic cellulose-decomposing bacteria were isolated from Kobreasia capillifolia which is
dominant grass on alpine grassland in the Eastern Qilian Mountains. All of the isolated bacteria strains
were screened and identified. At the same time, the conditions of producing cellulose were optimized by
orthogonal test. Totally, there were 6 endophytic bacteria strains isolated from K. capilli folia and only
two of them ——X5 and X6 can decompose cellulose. Only strain X5 were further analysis as its potential
cellulase enzymatic activity which was 0. 456 U. And the ratio of the diameter between lysis zone and colo-
ny diameter of strain X5 was up to 10. 45. The optimum culture conditions for producing cellulose were 5

1

g+ L' peptone, 5 g+ L' yeast powder, 5 g « L”! sodium carboxymethylcellulose, pH 8.5 and 20 ‘C cul-
ture temperature . Cellulase enzymatic activity of strain X5 was 0. 862 U after optimization, which was the
1. 89 times of that before optimization. Strain X5 was Rod-shaped with a size of (0. 66~0.92) pm X

(1.67~2.43) pm, Gram-positive, and can produce spores. Based on these physiological and biochemical
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characteristics and 16S rDNA gene sequence analysis, X5 were identified as Bacillus sphaericus.

Key words: alpine grassland; endophytic bacteria; Bacillus sphaericus; cellulase; 16S rDNA
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Table 1 Levels of experimental factors

7K

2 Factors

| R SLAT 2 R A 7R
Leve pH (A) :
CMC-Na/g « L ' (B) Nitrogen/g « L' (O) Temperature/C (D)
1 5.5 5 10 20
2 6.5 10 15 28
3 7.5 15 20 37
4 8.5 20 25 45
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X5 29.29 2.80 10. 45 E 2 pHEX XS5 = 20
X6 14.58 3.88 3.76 Fig. 2 Effects of pH value on the produce of enzyme
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Table 3 Effects of various carbon and nitrogen sources on enzyme production
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Table 4 The orthogonal optimization experiment design of cellulase production of X5 and the experiment results

R I T
A B C D

Test No. Enzyme activity
1 1 1 1 1 0. 646
2 3 1 3 3 0.459
3 4 1 4 4 0. 331
4 2 1 2 2 0. 301
5 4 3 2 1 0.375
6 3 2 4 1 0.428
7 2 4 3 1 0.379
8 4 4 1 3 0.232
9 1 4 4 2 0.398
10 3 3 1 2 0.228
11 3 4 2 4 0.228
12 1 2 2 3 0.232
13 1 3 3 4 0.293
14 4 2 3 2 0.411
15 2 3 4 3 0.426
16 2 2 1 4 0.230
k, 0. 334 0.392 0.434 0. 457
k, 0.284 0. 334 0. 325 0.334 A,B C Dy
ks, 0. 386 0. 336 0. 331 0.337
k, 0. 396 0. 337 0. 309 0.271
R 0.111 0.058 0.125 0. 186 D>C>A>B

MK CK X5 X5

2000 bp B

1000 bp [
T50bp

500 bp

250 bp
100 bp

B 3 X5 16S rDNA PCR HE ik [E
Fig.3 XS5 16S rRNA PCR electrophoresis map
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99.93%,5 L. fusiformis(FJ418643) [ [d U5 ¥ Ky
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(D16280) fy [ P A 98. 6474
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Table 5 X5 and B. subtilis some of physiological and biochemical characteristics

REGIH Test item

A B ZE AT B B. subtilis X5

i HER) FH Use of glucose

i 75 B 7= <, Gas production from glucose
[T 7 {4 45 A B Use of arabinose

FEBE Use of sucrose

A R Wi 4k Gelatin liquefaction

TEH KB Starch hydrolysis

7% NaCl 4 £ Gowthwith 7% NaCl

V. P. {5 V.P. test

V. P. 5322 pH>7 pH Value of culture after V. P. test >7
15| i 5 Formed indole

iR £h i J5& Nitrate reduction

Mi% 5 1 7K fi# Casein hydrolysis

F AR £ Use of citrate

FIFH PR L Use of propionate

+
|

4+ +++++ |
|

|+ 4+
+

T = "R RN .
Note:“ —"negative,“+"” positive.
formation (NCBD) ¥ 3 Chttp://www. ncbi. nlm. nih.
gov/ ) WA ERPIE A FY)574 . MR X5 16S
rDNA 3 [H F %] blast 43 #1, X6 5 L. sphaericus
(EUS880531) , L. fusiformis (FJ418643), B. fusifor-
mis(AY907676) . B. sphaericus (AJ311893) 1y [a] J7 4
PILE 99. 46 20 LA b ARG SRR DL B4R

4 #f B. subtilis IR F RS PRk B. sphaeri-
cus B MRRPIRE B. fusi formis BT EZ 0] 59
AR B R 0. 043, B. sphaericus #25 BF 22 8]
A BALER B0 0. 0075 B. fusi formis BTk 2Z (8]
st AL B S 0. 007, {H 2, B. fusiformis BATE
W5 B. sphaericus F 38 Pk 22 0] B 35 14 25 1 /)N
FuREET 0.007, H, &HF5EIN N B. fusiformis
I& B. sphaericus 6| ¥) 5+ %4 W » X 5 Buchanan #l
Gibboas %57 {75 45 . — 5.

AWFFETE H R X5 16S rDNA 541 blast A
A Mt &, X5 Hl B. sphaericus A BE ML 99%
CLERIA 4 A A B fusi formis AL 994
WA 6 4, fl L. sphaericus ¥ FE 3 99 % A 20
ASGH L. fusi formis FARLEE R 99% A 17 4>,

2%k

W A E s RWFSE AR B. fusi formis.B. spha-
ericus L. fusiformis F1 L. sphaericus N [7] — & .
X5 5L R 16S rDNA J7 51 [d] I8 4 K F 99%
B A E] 10026, 3 1] fig 15 3% 26 6 19 A4 K A 5 AR [)
AR R FIFPTE A 22 S X RS AR E] ) 22 5 A
i Tk — LW H L.

4 #Hig

AR 5 11 2 408 34 L e 9 e b I A AR 2 i
W B R 6 BRIN A 0T B AR X5 F1 X6 HA 43 i £F
e Z e J1. W bk X5 7728 10 £F 4k 2 TS
0.456 U, HeF R MIEl B2 5 Wik HiE ik
10. 45, J 0 B Y 2F 45 2 53 fif 1/ . 77 i S0P &AL S
fR Tl % PEIA 0. 862 UL 2L FT Y 1. 89 4% 5 X5 T 4
FROIR . B 22 (G BH PR, 7 2 48, B AR R /N (0. 66 ~
0.92)pmX (1. 67 ~2. 43) pm; X5 §J 16S rDNA %k
A 1474 D08k 5 BT 28 il 4 A E # DSM
28 (TR R 99. 25 % , 7E GenBank H ) & Fifi 5
EU236728, 455 M4 LFR1E ) 16S rDNA A
7 S IR IEPE 23 BT o F X5 %08 KR ZF AP
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