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XylanaseS MAHSH= Streptomyces sp. YB9149| SM1 §4 MAM

Characterization and Xylanase Productivity of Streptomyces sp. YB914. Yoon, Ki-Hong. Department of
Food Science & Biotechnology, Woosong University, Daejeon 300-718, Korea — A strain YB914 was isolated
from soil as a producer of the extracellular xylanase, which catalyzes the hydrolysis of oat spelt xylan. The
strain YB914 was identified as Sreptomyces sp. on the basis of its morphological, cultural and biochemical
properties. The xylanase of culture filtrate was the most active at 55°C and pH 5.5, and retained 80% of its
maximum activity at the range of pH 4.5~7.0. In order to optimize the culture medium for xylanase produc-
tion, ingredients of G.S.S medium were replaced by several carbohydrates. The carbohydrates such as oat spelt
xylan, corn cob xylan, wheat bran and lactose increased the xylanase productivity of Sreptomyces sp. YB914.
However, xylanase production was greatly repressed by galactose or arabinose. The maximum xylanase pro-
ductivity was reached to 48 U/mL in the modified medium containing 1% oat spelt xylan and 1.5% lactose.
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Xylanase(endo-1,4-3-xylanase)= oat spelt, birchwood,
beechwoode} 717 5ol EAlsh= theksl xylans®] B-D-
1,4-xylopyranosyl 23S T2 7FEallshs E4a2A
B-xylosidasee} 37 xylan®] 7Fiafiell F83t 95 3}
o, Axe] FHFA, AlEEE WA, A=) AA, A,
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B okt $72l xylanases’t HarE|gl o Fiel wiet 7]
AEo)A, Bajakze] F3=7]9} ubs-EAd o] H2. dA)
742 22171 glycosyl hydrolass(GHY= of] At v el
713}e] 115 familiesz F-5= %2 7] SiF-22] xylanase:
GH103} GH11oll %8}™ GH109] xylanasel: Jubd o2
GH11dl| 3= Eako BAlge] 2 Zloz odex 3l

HPAES Bos7el A Bl ot 7]l #) 22 AR
IREAEAS FeEtal BAS F3het oA Tt
I3 = v E FH2=E xylanase Akt tg EA)
sk, 7} Wi B M= xylanaseE AJAFs= Srepto-
myces thermocoprophilus?} 71 =] 91 v}H8]. Sreptomycess:
TFE AR xylanase®] FAAEA, B8543 1 A
Aol gt A7) Ehis] ZlegEle] 255 oA xylanases
£ AAFslE= S codicolor A3(2)(GenBank accession no.
NP733679, CAB61191, NP624448, NP 626540), S lividans
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1326(GenBank accesson no. AACO06114, AAA26836,
AAC26525), S thermocyaneoviolaceus KCCM 40049(Gen-
Bank accesson no. AAF04600, AAF04601)¢} S thermo-
violaceus OPC-520(GenBank accession no. BAD02382,
BAA19778y} EAl=|Q)T o]F - GH10% GH11el 43}
T xylanaseE: EF QA= Aoz #le g g,
Trichodermas:e] =71 Aoyt WA+ Bol= xylanase
Aol ol B4 AARIFE AREAL glovt, EAo| o
= xylanase2] AR 913l Sreptomycests TS ©]-8-8}o]
24 S wolarat s A7t FREAL 9o e
ulg} 2ol glAmt W)L [15], WA[5], xylan & Q5
AFE3, 5, 12, 15] S| xylanase A4S F7HAFICkaL B
THSAE E ATelME S Beke® FE xylan w8
o] 3t WS Feldle] o] & T4l xylanase Ak
s B B Rl P BB s B = i o) s L

WE Y

0| Y22 HifZt ALSHHX|

whe] Eelslr] 913k wix] 2% humic acid vitamin 3
ZhalA] (humic acid 1.0g/lL, MgSO,+ 7H,0 0.05g/L, NaHPO,
0.5 g/L, FeSO, - 7TH,0 0.01 g/L, CaCO;3 0.02 g/L, KCI 1.7
g/L, thiamine-HCl 0.5 mg/L, riboflavin 0.5 mg/L, niacin 0.5
mg/L, inositol 0.5 mg/L, pyridoxin-HClI 0.5 mg/L, Ca
pantothenate 0.5 mg/L, biotin 0.25 mg/L, aminobenzoic
acid 0.5 mg/L, cycloheximide 50 mg/L, nalidixic acid 50

mg/L, agar 18 g/L(pH 7.2))5 AM83lgler, ERAEE A
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o}, Xylanase A & A7) $ 384 Bennett i A
(Glucose 10 g/L, beef extract 1 g/L, yeast extract 1 g/L,
peptone 2 g/L(pH 7.2))¢} GS.S Hll % (soluble starch 10 ¢/
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Wol whe} ISP 3 ghul 2] (Difco, USA) No. 2, 3, 4, 5, 73
glucose asparagine % ZH =] 2 Bennett B 3hl =] o HE
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v Az, e R SR e, T8 A A i R
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Tﬂ Hedq 54 EARO] ARESH, EAe, 4134
9] ES B3l ebsisien] A4S oatmeal 3
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Fig. 1. Scannlng electron microscopic photogram (168><1O4
fold) of the isolate YB914 grown on oatmeal agar medium for
21 days.



Table 1. Cultural characteristics of Streptomyces sp. YB914.
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Media Growth Aeria mycelium color Reverse side color Soluble pigment
Yeast extract-malt extract agar (ISP No.2) Good Pinkish gray Dark brown None
Oatmeal agar (ISP No.3) Good Gray Dark brown None
Inorganic salt-starch agar (ISP no.4) Good Gray Dark brown None
Glycerol-asparagine agar (ISP No.5) Poor Light faint grqy Light faint yellow None
Peptone-yeast extract-iron agar (ISP No.6) Moderate Faint gray Faint yellow None
Tyrosine agar (ISP No.7) Poor Light faint grqy Light faint yellow None
Glucose-asparagine agar Good Gray Dark brown None
Bennet's agar Good Gray Faint brown None
Nutrient agar Moderate Gray Faint yellow None
Table 2. Physiological characteristics of Streptomyces sp. YB914.
Unit character Description Unit character Description
Melanoid pigment - Carbohydrate utilization
Soluble pigment - D-Glucose +
Coagulation of milk + L-Arabinose +
Peptonization of milk - D-Xylose +
Reduction of nitrate Inositol ‘e
Hydrolysis of skim milk + D-Mannitol °ee
D-Fructose ‘e
Cell chemistry L-Rhamnose +
Diaminopimelic acid LL type Sucrose -
Raffinose +
Cellulose ‘e
+, positive; -, negative.
ok}, Eq 2% SRS 1} H=S H7jaE wix ¢} o] pH
2 kA G AN Relde) A ES wwdt 2 R S S S S S
7} YB914= sucroses A9 o] &31A] E3leiem, fructose
o} & 5E 9 cellulosee] o842 w2 Aol AL, glu- 100 |
cose¢} ©&F4l arabinose, xylose, rhamnose % AH--4l :
raffinose® w102 A ol galge). s Felwe ME 2 0
-
Hoj| =2)|3}= diaminopiemelic acid®] eSS TLCE =3l 8 el
28 A3} YB14= LL32] diaminopiemdic acid=S A4 H
31 9ol Sreptomycesde] TR A -
o
- 20
Xylanase2| gt SH
Sreptomyces sp.  YB-9142] ulj oFAFE-H S ammonium 0 : : : :
20 30 40 50 60 70

sulfate®. -8 3le] A2 xylanase ZRAWE AME-3}e] oat
splet xylane] 7Fis] HHAS ARSI, W29} pH
= 1:1-,3]-3]_0:] xylanase % J-2 ix—]ﬂgia] vlso wol pH
7} Ea8Ae v|Ae GRS ZARE A3 Fig. 2014 et
W wle} zho] Wk % 55°Ce} pH 55004 o) 8434
S Hglow, pH 45 pH 7.07H12] W lelx 80% o] At
2] A& Jehd . Sreptomyces sp. K37[13], S38[4],
W|_-2[9]9Jr Ab106[18])7} A At3}= xylanase:= 60°Ce} pH
6.001A HA A S Hol= 7oz By vt glen, §
galbus NR[7]¢] xylanase: HH§- ##-&-x=7} 50°Ce] iz, 1t
5 #ApHE S albugl] 2 Sreptomyces sp. S9[10]9] &
A¢) UM 652 LdHF . T2 =2 YBI149] xylanase

Temperature (°C)

Fig. 2. Effects of reaction temperature and pH on the xylanase
activity. Temperature profile (bold line) was obtained by mea-
suring the xylanase activities at pH 6.0 and different tempera-
tures. The reactions were done at 50°C and various pHs for the
determination of pH profile (dotted line). The following buffer sys-
tems were used: pH 3.5 to 6.0; 50 mM citrate (@), pH 6.0 to 8.0;
50 mM sodium phosphate (O), pH 8.0 to 9.0, 50 mM KCl-borate

(V).

L o]& o] AAEI= SAHTE= oRAlA o)A H-e-EkA o]
A4S & 5 9ok FZelle pH 7804 HA 2
o]= xylanaseZ} S fradiae k1125€] A= I 11].
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Xylanase &0l &gHst Hix|=4

Sreptomyces sp. YB914E- WA wilofulx]el GS.S vli#]
o} Bennet wiR]ellA] wljckalmiA wiokdsele] EAadE =
ALgE 743} Bennet wiAlell A= xylanase AAHde] GSS HiA|
of ula) wi-$- i} webr] GGS MRS 7] iR = Fled
viR| 2432 WA xylanase AJAMI S =o17] $Isl 41 =)
FAI 7ol mhE B4 AV S A B33} Sreptomyces sp.
YB914 #FE5 GS.S HlA|e] HF3le] 28°C, 180 rpmeE
baffled flaskell Al A1}l Falad A wlj oF b5l of] Ex)3h=
xylanase®| 435 S48 A3} wioF 4-5dA A A AYAE
o] 7 Edet. wiAAE T kAol xylanase®] AJAtel]
JE v At v Hglere GSS A A
HZE F9 gl soluble starche} glucoseE oF2 €4y
L7 gAgte] A YIS FAFERAT

Soluble starch w41 filter paper, microcrystalin cellulose,
oa spelt xylan, corn cob xylan, ® &, A7 & =+ o-
celluloseE AH8-3td 242t 1964 A7Fsbr vt At whadd
< A7IHA] ok wiF]el| A 4 7F vkt - xylanase AJAH
AL Al 2 A3} Table 30 Helvte}l 7bo] GSS.
WiZ AL F soluble starchE A7 g W=l A vl akslol &
] &4 AP o] 0.52 U/mLeld] Bl soluble starchE &
713k WAl A wioFatolS o E]e] 2R W9]e]7]E s
Tk B4 Ak o] oF 20% A X A3lEE Ao veRit
g oat spelt xylan, corn cob xylan == U7]-2-S Arlst
WA oAM= B YA o] 247} 34, 1. 7mle} 11200 S}
slodom o]9lo] g H7EA s ozt Fle)
= 72 Yehdrt o)== o-cdlulosel] 2]8) xylanase AJAF
el ZA F7HE AL BlFe oJsiME A At HE A
© 2 H3¥ Sreptomyces sp. WL-29}= of-2 A 3}o]r,
xylan g vkle] A7k wix]eol|A] xylanase Aol &
7 == dARS S thermonitrificans NTU-88[3], S lividans
[2], S cyaneus SN32[15], Sreptomyces sp. WL-2[9], S
flavogriseus 2! S olivochromogeneg12]¢} <=3}t

st T e o]t whAde] B4 AJAbel| W=
38k zA}3)l7] Y3 GS.S viA| AR = soluble starchS
oat spelt xylan(1%)= A8 wix](GSS-X1)ol| E=F tAl
I}, A%, #, sucrose, galactose, arabinose == xylose
S A7 2% H7KsE 5 447 miokstEA mioF sl &
2FAAS ARY. 1 A J@ = ol A7t
5HA] k-2 uljR|ell M= xylanase AAbAd o] 13.7 UimLe|w X
=, A, 7 = xyloseS #H7IsE wiA]e M= B4 A
Aol 1.2-1.31 AX F7Blden, a2 AH71elals o
7} 71 xylanase A o] E9kvh. 23y} fructose =&
sucrose A7 wiR]ef| A= xylanase®] A o] 50-60% ©]
b ZAaslel o, 53] galactose == arabinoses 37}t
wj x|l M= A AR o] 90% oA} FHAs). o] Mo}
Sreptomyces sp. YB9142] xylanase A AF-2 3}, sucrose,
arabinose®} galactoseol] 2J3lAlE GAIEE A LE Holdh
$-2 En]ol A 2% Sreptomyces sp.2] xylanase AR
glycerolel] 98l JA=w] x5, 3}, arabinose, xylosee}
mannosel] 9] FEEAE o= o= dexv5)].

xr A DR = oldR{E AN 9
xylanase®] WA S S71A171E AErt 4] g2 7=
e}, soluble starchS oat spelt xylan(1%)Z ) A &k
GSSX1 i =|ol] lactose?} xylose®] H712F-S 0-5% el
Al FElgt iR E Al E3t] B4 AL S AN A
xylose Hrh= lactoses H71el5i& w7k A o] AnbH
22 539l e, lactoses 1.5% 7kt S w7t 71
=9t

HHLA|ZHON [HE xylanase AAHM

vl oAl bl whE B AAMIE ZAFE] 3l glucose H
Al lactoseES 1.5% == 5% A 713t soluble starchd] 41
oat spelt xylan(1%)2 371gt wiA|e|A] wiokelur] B4 A
AS A ESE A3} Fig. 3l 2]lupe} 3re] 1.5% lactoses
H71E iAol A kA7 e] 3-4UR] A AYAke] FHfel o

Table 3. Effects of additional carbon sources on the xylanase production.

Additional carbohydrate® Relative productivity Additional sugar® Relative productivity
(fold) (fold)
None 1.0 None 1.0
Soluble starch 0.8 Glucose 13
Microcrystalline cellulose 11 Xylose 13
Wheat bran 11.2 Fructose 0.4
Corn cob xylan 11.7 Galactose 0.1
Oat spelt xylan 34.0 Lactose 14
Filter paper 25 Arabinose 0.1
Rice straw 45 Sucrose 05
o-Cellulose 14 Malotse 12

aCarbohydrates were substituted for soluble starch of GS.S medium

bSugars were substituted for glucose of GSS-X 1 medium which contained oat spelt xylan instead of soluble starch.
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Fig. 3. Xylanase production of Streptomyces sp. YB914. Srepto-
myces sp. YB914 was grown respectively in GSS-X1 medium
containing 1.5% lactose (-@-) and 5% lactose (-O-) instead of glu-
cose at 28°C with vigorous shaking. Xylanase activities were
determined with the culture filtrates.
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