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Isolation and Identification of Exo-xylanase Producing Microorganism
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Department of Microbiology, College of Natural Sciences, Chungbuk
National University, Cheongju. 360-763 Korea

Abstract — The xylanase producing microorganisms occurring on rotten woods were selectively
isolated on the modified Czapek-Dox medium supplemented with 0.5% xylan as a sole carbon
source. Among more than three-hundred isolates of xylanase producing microorganisms, only
two bacterial isolates were turned out to be more potent xylanase producer than the reference
strain of xylanase producer, Aureobasidium pullulans NRRL Y-2311. The exo-xylanase producer,
bacterial isolate No. 33 was identified as a strain of Pseudomonas sp. on the basis of morphologi-
cal and biochemical characterizations as well as cellular fatty acid composition. Optima of pH
and of temperature for enzyme reactions of xylanase were 5.5 and 50C, respectively. The
enzyme was stable in a range of pH 5.0~7.0 and below 45C. Among the number of carbohy-
drate substrates, xylose was turned out to be a potent inducer of Pseudomonas sp. No.33
exo-xylanase. Among the raw materials tested, rice straw was the best material for xylanase
production by Pseudomonas sp. strain No. 33.
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Fig. 1. Xylanase producing microorganisms ‘showing
clear zone by degrading xylan in the Czapek-Dox me-
dium.

Cultivation was carried out for 36 hours at 20T in
the Czapek-Dox medium containing 0.5% xylan.

1: strain 33, 2: 67, 3: 79, 4: 88, 5: 105, 6: 118, 7:
218, 8: 227, 9: 262, 10: A. pullulans NRRL Y-2311
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Table 1. Xylanase production of various isolates

Strain - Final Diameter of clear Xylanase activity

No. pH zone (cm)* (units/m/)
33 8.52 1.4 0.78
79 8.10 1.6 0.63
88 764 1 0.71
105 8.05 1.5 0.56
118 7.05 0.9 0.57
218 843 1.8 041
227  7.09 1.2 1.18
262 7.20 1.4 0.64
AP** 775 24 0.70

*Diameter of clear zone after cultivation on the xylan
agar medium for 36 hours.

**Standard strain (Aureobasidium puliulans NRRL Y-
2311)

nase AT T Hibso] T d5FF xylan(05
7yol EFE Czapek-Dox vl =|el| 4| woFrsiel S o
3 A%l clear zoned] <= Fig. 13} ) 33H +#
F= o2 FEd vlE clear zone-‘?} A71= 2HA|Rk
T 3t

A = EE] Helgh 30004%4 el A= F xyla-
nase 4o U 8759 xylanase #/3S Table

3 Ea3e ntee AL
:

1ol Vel o vwdFs AFE3E Awreobasidium.

pullulans NRRL Y—~2311£t+ xylanase &Ao] syt
33 % 227 ¥ #FE 4E 9 ek Table 19
7 2 2 xylan*}l E?ﬁl A whR)ol| A wloFEl-S
o 3 A%l clear zone?] Z 71} A wix|of| A wlof
&tod Somogyi-Nelson®] 3w HspHo 2 A3l
xylanase®] Ajolli= A HH dA3te] gle A=
Jebdcl 338 #F5E Fig 2014 B ule} e xy-
lanel] 2}4-8}e] xylosenibe] A% = Ao BN E F=

exo-type2] xylanases AAtsles 7o ¥ A

=2|7e X

Exo-type?] xylanase& YALsh= 33‘3‘;1 52
e &h2, A 3}stH EAJL- Table 22} 7har oA 2dk4t
FA(MICROCHEK, INC, VERMONT USA) 2] pro-
fileoll 2]3}ed Pseudomonas sp.2. =7 sFsich &
o FAHAEn A AR$E Fig 394 #th

Etage] HE
Czapek-Dox vl %] 2] sucrose tAlel] zh§ Bt A

e
tje

Kor. | Appl. Microbiol. Biotechnol

Fig. 2. Paper chromatogram of xylan hydrolysates.
Paper chromatography on Whatman No. 1 filter paper
with the developing solvent, n-buthanol:acetic acid:wa-
ter=4:3:3 (v/v). Sugar spots on the paper were detec-
ted by silver mtrate method.

X: xylose

227, and 33: strain No.

Table 2. Morphological and biochemical characteristics
of Pseudomonas sp. No. 33

Gram staining negative
Type straight or slight curved
Size 1.1 X195 um
Spores no
Flagellum polar
Oxidase test positive
Catalase test positive
Indolase test negative
Methyl red test negative
Voges-Proskauer test negative
Gelatin lLiquifaction negative
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Fig. 3. Scanning electron micrograph of strain No. 33,
identified as Pseudomonas sp. (X 14,000)

Table 3. Effects of carbon sources on the xylanase pro-
duction by Pseudomonas sp. No. 33

{Carbon Final Activity Reducing sugar

source pH (units/m/{) ug/m/)
cellulose 6.78 0.01 6.33
galactose 9.12 0.09 47.01
glucose 8.89 (.13 200.48
inulin 6.69 0.04 14.47
lactose 9.19 0.09 40.21
maltose 9.1 0.05 84.61
xylose 9.19 0.91 22.06
xylan 0.15 0.54 7.22
starch 9.25 0.17 7.66

Cells were cultured in the modified Czapek-Dox me-
dium containing various carbon sources (1%) for 2
days.
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Table 4. Effect of various nitrogen sources supplemen-
ted to Czapek-Dox medium on the xylanase production
by Pseudomonas sp. No. 33

Nitrogen Final Reducing sugar  Relative

source pH (ug/mi) activity (%)
Yeast extract 6.43 10.52 15.3
NaNQ; 8.92 2.16 94.4
KNO; 8.65 2.60 100
(NH.).CO 7.75 19.31 88.0
Mg(NQO,), 8.45 8.54 72.2

Cells were cultured in the modified Czapek-Dox me-
dium containing various nitrogen sources (0.3%) for
2 days.
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Fig. 4. Effect of pH on the xylanase activity.

(: stability curve at various pH

®: pH for optimal activity
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Fig. 5. Effect of temperature on the xylanase activity.
O stability curve at various temperature
®: temperature for optimal activity

Table 5. Effect of carbon sources on the production
of xylanase from Pseudomonas ps. No., 33

C-source Size  Final Relative  Reducing sugar
pH  activity (%) (ug/m/f)

pin iree 40 mesh 6.46 2.2 13.81

bean stalk 20 mesh 7.60 84.6 15.35

acacia 20 mesh 6.58 3.2 17.74

news paper 7mm 6.63 3.6 12.27

rice straw 1mm 7.62 98.4 29.64

rice hran 4 mm 6.57 6.2 13.37

xyian(from oat spelt) 8.86 100 12.05

Cells were cultured in the modified Czapek-Dox me-
dium containing various carbon sources (0.5%) for 70
hours.
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Table 6. Xylanase production by Pseudomonas sp. No.
33 on rice straw substrate

Substrate Final  Relative Reducing sugar
pH  activity (%) (ug/mf)

cut into 1mm long 7.64 98.1 29.20

pieces

ground to 20 mesh  7.40 106.8 24.15

particle size

ground to 40 mesh 749 1205 2547

particle size

ground to 60 mesh 751 126.9 23.49

particle size

xylan 8.86 100 12.05

Substrate concentration was 0.5% carbohydrate.
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