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Identification and Solid Fermentation Conditions of High Xylanase—Producing Strain JF8

YUAN Hong—wei, HUANG Jun-sheng

(Environmental and Plant Protection Institute of Chinese Academy of Tropical Agriculture Science, Zhanzhou 571737, China )

Abstract : Xylanase is a kind of glucosidase with the ability to hydrolyze B—1, 4 bond of xylanases in an endo—manner, whose hydrolysate are
mostly dimmer and oligomer of xylose, as well as some xylose and arabinose. More attention has been paid in the last decades to the applica—
tion of xylanase in saccharification of lignocellulosics, pulp and paper industry, feed industry, xylooligosaccharide preparation and brewing
industry. A xylanase—producing strain named JF'8 was isolated from the soil sampled from the Jiangfeng Mountain. The strain was cultured on
the PDA medium and its mycelium was white at first, and then became green after 48 hours of culture. This strain was found to be similar to
Trichoderma asperellum based on its morphologic characteristics such as colony, conidiophores, phialides and conidia. The Internal Tran
scribed Spacer(ITS) sequence of the rDNA of the strain JF8 was amplified, and compared with that of T. asperellum. The results showed that
these two strains exhibited 99.6% similarity in ITS sequence of rDNA. The strain JF8 was hence identified as T. asperellum. Bagasse and
wheat bran were used as mediums to study the optimum solid fermentation conditions for the strain JF8. Experiments revealed that the strain
JEF8 grew best on a culture medium consisting of 3.5 g bagasse, 1.5 g wheat bran and 15 mL H,0. Under the optimum conditions, the strain
JF8 had a high xylanase activity of upto 5 021.1 U-g™'dry medium when cultured at 28 °C for 3 days. All studies showed that this xylanase has
a good prospect for its application in industry.
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Figure 3 Effect of time on xlanase prodution
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Figure 4 Effect of wheat bran on xlanase prodution
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Figure 2 Phylogenetic trees based on ITS sequence data from Trichoderma SP.
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Table 1 Result of solid fermentation based on 4 factors and 3 level
T BRI % B/ kS, DipH g4 Haie/U g
1 1(20) 1025) 3(15) 2(4) A1B1C3D2 2 669.3
2 2(30) 1025) 1(10) 13) A2BICIDI 2563.1
3 3(40) 1025) 2(12.5) 3(5) A3B1C2D3 3073.2
4 1020) 2(28) 1(10) 3(5) A1B2CID3 43126
5 2(30) 2(28) 2(12.5) 13) A2B2C2D1 5021.1
6 3(40) 2(28) 3(15) 2(4) A3B2C3D2 41286
7 1(20) 3(30) 2(12.5) 3(5) A1B3C2D3 46164
8 2(30) 3(30) 1(10) 24) A2B3CID2 3 769.5
9 3(40) 3(30) 3(15) 13) A3B3C3D1 3123.0
K1 11 598.3 8 305.6 11 353.7 10 707.3
K2 11 353.7 13 462.3 12 7107 10 567.4 AL A A2B2C2D1
K3 10 324.8 11 508.9 9 920.9 12 002.2
R 1273.5 5 156.7 2 789.8 1434.8




2090 R TR RN JF8 1% 78 I RIS R W A A5

2008 49 H

BRP= A TEMERG SR A TR ST, 45 SR BH IR R Rk o0 S
UM BB BB N R KM G R SR 05
PEFTE A =4 04 B o T R A i) 381) B 22 19 4 1k
FERRGE, IR XS K o3 & = AR s . FEILIE A
PR JF8 PREEEPERT 35 50211 U-g™, S 45H
b2 TR TR L0 M A B 7 T 1 e

ARSI SR FH RS R R A Ay 1 245 % T B o ok
Az PR, AnBE R N T Tl Ak 7= W Be = Ak
ERMAT A . TEREB IR b MRS AR
RSN, 87 CMC il | B~ 2 1T 1 <5 21 4 2% il
Moy CRFNH ), o=t A et — e

S 3 -

[1] Bedford M R, Classen H L. Reductum of intestinal viscosity through
manipulation of dietary rye and pentosanase concentration is affected
through changes in carbohydrate composition of intestinal aqueous
phase and results in improved growth rate and feed conversion efficien—
cy of broiler chicks|J]. Journal Nuirition,1992, 122:560-569.

[2] Steenfeldt S, Mullertz A, Jensen ] F. Enzyme supplementation of
wheat—based diets for broilers and effect on growth performance and in—
testinal viscosity[J]. Animal Feed Science Technology, 1998,75:27-43.

[3] BARAG. X S ACSROMET 1 14 B A R I 11 v 1y i [ R
1#4K,2007,2:19-22.

YIN Chun-mei, LIU Zhong. The character of xylanase and its applica—
tion on paper bleaching [J]. Tianjin Paper Making, 2007,2: 19-22.

(415 SO J AT B KB RS & 2T 4E iy Jr i e R B S
Tkl Tl 1996, 11:39-40.

LU Min, PAN Rui. Research on making esculent fibre with corn and-
bean[]J]. Cereal and Feed Industry, 1996, 11:39-40.

[5] & e o5 (A FRE WAL VL = R PG RO S R T IR [T B 2
2,2005,24(2):184-192.

ZHANG Chu-long, XU Tong. Records of Trichoderma species from
Hebei, Zhejiang, Yunnan and Tibet of China [J]. Mycosystema, 2005,24

(2):184-192.

[6] Wt X1 E b, SR IR 25 (4 R B PCR BLAR 14 1) 45 5 VA A 9T 0.4 4
Rl 5K ,2006,14(1):27-30.

CHEN Shi-hua, LIU Chang—xiong, WU Xing—quan. Study on the ex
traction method of PCR template for Trichoderma viride [J]. Journal of
Cellulose Science and Technology, 2006,14(1):27-30.

[7] Turunen O, Etuaho K, Fenel F, et al. Combination of weakly stabilizing
mutations with a disulfide—bridge in the a—helix region of Trichoderma
reesei Endo—1,4—B —xylanase Il increases the thermal stability through
synergism|]]. Biotechnol, 2001,88: 37-46.

[8] Lieckfeldt E, Samuels G J, Nirenberg H I, et al. A morphological and
molecular perspective of Trichoderma viride:ls it one or two species|]J].
Appl Env Microbiol, 1999,65: 2418-2428.

[9] &40 e 7% [A].Trichoderma harzianum J 3T 0 195 T R G 2F00F
Y1) Z R, 2003,11(1):10-19.

ZHANG Chu-long, XU Tong. Molecular Phylogenetic analysis of Tri—
choderma harzianum and its related species [J]. Chinese Biodiversity,
2003,11(1):10-19.
[10] = v B ) a5 AR B TR bR T6 A SRR W A A g 2 1
T PEBTITIEL]. B A 4E.2001,20(2):161-195.
WU Ke, CAI Jing—min, LIU Bin, et al. Trichoderma sp. T6 xylanase
production condition in solid state fermentation and the enzyme proper—
ties[J]. Mycosystema, 2001,20(2):161-195.
[LL] XU B KRB AR R, A5 R I RE UA-2 A SR A e i [ 25
PRI JEL T TR 224 (R SRR 2), 1997.36(2):299-304.
LIU Yue-ying, ZHENG Zhong—hui, REN Hai—xia, et al. Xylanase pro—
duction on bagasse with solid state fermentation by Aspergillus clavatus
UA2 []]. Journal of Xiamen University (Nature Science), 1997,36(2):
299-304.

(2] AT 4, % BRilhd ASP-12 [ A BEA RIS 77
ZRAERFFELI. TR T 0,2006,27(6):16-18.
GAO Jie, LI Jun—xun, XIAO Jun, et al. Study on xylanase production
by Aspergillus niger ASP—12 with solid fermentation[J]. Feed Industry,
2006,27(6):16-18.



