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TOI UU MQT SO DPIEU KIEN NUOI CAY CHUNG NAM ASPERGILLUS ORYZAE
DSM1863 VA ASPERGILLUS NIGER DSM1957 SINH TONG HQP XYLANASE

Db Thj Tuyén, Nguyén S§ L& Thanh, Quyén Dinh Thi

Vien Cong nghé sinh hoc

TOM TAT

Xylan la mét polymer lién két 1-4 cna xylose, thuong cdc chudi bén 14 4-O-methylglucuronate va
arabinose, khu tri trong thanh té bao thure vat bac cao, dic biét trong gd mdc va co. No duge thuy phan
bai th hop endoxylanase (1-4-D-xylan xylanohydrolase, EC 3.2.1.8) va 3-xylosidase (EC 3.2.1.37), do
nhiéu ching vi khuén va ching nam sinh téng hop ra. Trong nghién ciru nay, mét sb diéu kién nudi ciy
chung Aspergillus oryzae DSM1863 va Aspergillus niger DSM1957 c6 kha niing sinh tong hgp xylanase
duge téi ru héa. Ching ném A. oryzae DSM1863 sinh tong hop xylanase cao gap 8 lin so véi ching 4.
niger DSM1957. Sinh tbng hgp enzyme cha hai ching nam nay déu dat cao nhét sau 72 h nudi cay. Co
chat 151 ngd cam img sinh tdng hop enzyme xylanase cao nhét & ca hai ching Aspergillus trong s6 cdc
ngudn carbon duge khao sat (b3 mia, 15i ngd, triu cdm, vé lac, vo quyt khd va xylan). L&i ngd véi nbng
do 5% va 4% cam img ching 4. niger DSM1957 va chimg A. oryzae DSM1863 sinh téng hop xylanasc
cao nhit véi hoat tinh 14n luot 14 23 va 123 U/ml, B4t dau Ia ngudn nitrogen t5t nhit trong s6 cac ngudn
nitrogen duge khao sat [(NH,),S0,, bdt ¢4, bt diu, cao thit, casein, peptone] cho hai ching Aspergillus
sinh téng hgp Xylanase. Chung nam A. niger DSM1957 va A. oryzae DSM1863 sinh téng hop xylanase
véi hoat tinh cao nhét 19 va 76 U/mi trong méi trudmg chira 14n heot 2 va 1% bdt dau. Hai ching
Aspergillus sinh téng hgp xylanase cao nhét déu & nhigt 46 30°C, pH 7 va thdi gian 72 h nudi ciy. Hai
enzyme nay da dugc tinh sach va duge dénh gid mét sé tinh chit Iy héa.

Tir khéa: Aspergillus niger DSM1957, Aspergillus oryzae DSM1863, cdc diéu kién nudi cdy, xylanase

MO DAU

Nim Aspergillus thuomg dugc ding trong
cong nghé san xudt enzyme nhu a-amylase. Loai
Aspergillus oryzae co y nghia rit quan trong trong
san xudt thirc an truyén théng & Nhit Ban nhy sin
xuét nude sbt diu nanh va rugu gao. Mot trong
nhitng thanh phin chinh cia thanh té bao thyc vat
14 cdc hemicellulose khac nhau (xylan, arabinan,
galactan va mannan). Xylanase phin hiy mach
chinh cua lién két B-1,4 ciia xylose va 14 mot
enzyme rit quan trong., Xylanase ¢6 ing dung
trong cdng nghé lam banh mi, hoa qu4, rugu vang,
bia, tao dudmg xylitol cho ¢éng nghiép banh keo.
Trong nganh cong nghiép sin xuit giéy, cling vai
lignin, xylan ciing }a mdt thinh phin quan trong
trong gd cin loai bo dé thu cellulose. St dung
xylanase tir vi sinh vt la phuong phap dang duge
chii ¥ nhim han ché s@ dung hoa chit, gidm chi
phi va khong gdy 6 nhiém méi truimg. Két qua
nghién ciru cho thiy A. niger trén moi truomg triu
c4m khong cAn cam (mg xylan vin cé kha ning
téng hop xylanase. Xylanase thu dugc c6 hoat tinh

cao nhit & nhiét d6 50°C, pH 5,5. Két qua img
dung cho thay xir 1y bdt gidy bing xylanase trugc
khi tAy tring bang klem cho két qua tdy tring t6t
hon: trén bt gidy gd (sb Kappa giam §,1%), trén
bt gidy bd mia (s6 Kappa giam 22,9%). Bén canh
dd, xylanase ¢6 kha ning lam gidm dd chét trong
dudng tiéu hda kéo theo viée tang sy hép thu thic
an, cai thién hé vi sinh vt dudng ruft theo hudng
cé loi, giam rbi loan tiéu héa. Barrera va ddng tac
gia (2004) nghien ciru kha ning tiéu héa amino
acid va chan nudi lgn bang thize 3n ¢6 bd sung
xylanase. Két qua cho thiy viéc bd sung xylanase
vao thire in chin nudi 43 cai thién duoc cic chi 56
AID (apparent ileal destibility), kha nang tiéu hoa.
& rang ctia amino acid, ADG, & rut hdi va ty 18
thirc @n, ting trong (Barrera, er al., 2004),

Trong bai bao nay, ching tdi da t6i uu mot sb
didu kién nuéi cly chung Aspergillus niger
DSM1957 va Aspergillus oryzae DSM1863 sinh
tong hgp xylanase nhim myc dich san xudt dugce ché
phim bé sung enzyme vao thirc n gia sic nham
ning cao chét luong cia vat nudi.
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VAT LIEU VA PHUGNG PHAP

Chiing gibng va méi trrdmg nudi ciy

Ching nim Aspergillus oryzae DSM1863 va
Aspergillus niger DSM1957 sinh tong hop xylanase
dwge mua tir Trung tim Swu tam Vi sinh vit Dirc
DSM dugc nudi ciy trong méi truomg khodng
(MTK): 0,5% cao nim men, 0,1% peptone, 0,2%
NaNOs; 0,1% K;HPO,; 0,05% MgS0y; 0,05% KCI,
1%5 xylan, pH 7,0, khit tring (Bernier ef al., 1983).

Héa chét

Céc hoa chét ding trong thi nghiém duoc cung
cép tir cac hing khac nhau: KH,PO,, MgS0,.7H,0,
NaNQ;, KCI, xylan tir g& sbi (Biochemika), peptone
{Merck), 3,5- dinitrosalicylic acid (Fluka).

Xac dinh hoat tinh xylanase

Hoat tinh xylanase duge xéc dinh bang phuong
phap quang phé theo Miller (1959), véi co chit 0,5%
xylan trong dém 0,02 N phosphate, pH 6,5. Ham
lwgng dudmg khir gidi phong ra trong dung dich phan
img ¢ 42°C trong 30 phut duge do bﬁng quang pho
budce séng 540 nm. Bo hip phu duge doi chiéu véi
dudng chuin ndng d6 dudmg xylose dé tinh ham
lugng dudmg giai phéng tuong duong. Mot don vi
hoat tinh xylanase dugc dinh nghia 13 lugng enzyme
xuc tac thuy phén gidi phéng 1 pmol xylose trong
mét phuit & diéu kién thich hop.

Sinh tong hop xylanase

Ching A. oryzae DSMI1863 va A. niger
DSM1957 duge nudi cdy trong méi truémg MTK pH
7,0, cir sau 24 h nudi cay, 1 mi dich nudi cdy duoc
thu dé xac dinh hoat tinh xylanase.

Ao A
Toi tra ngudn carbon

Pé xac dinh kha ning cam img cua cac loai co
chét khac nhau, ching ndm A. niger DSM1957 va A.
oryzae DSM1863 duge nudi céy trong mdi trudmg
khoang MTK. Trong dé, co chét xylan duge thay thé
bang mét s ngudn co chit khac nhau (dang bot) nhu:
trau cam, 16 ngd, vo lac, bd mia, vé quyt kho. Dich
ndi duge thu hoach sau 72 h nubi cay. Sau khi xdc
dinh duge co chét ¢cam img thich hgp nhét, dé ti wu
ndng 46 co chit, cac ching A. niger DSM1957 va 4.
oryzae DSM1863 duge nudi cy trong moi trudmg c6
co chét cim img thich hop véi cac ndng d khdc nhau
tir 0,5 - 5,5%, cach nhau 0,5%.
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Téi wru ngudn nitrogen

Nguon nltrogen trong mdi treong ban déu MTK
14 peptone dé nudi cdy cac chiing nim 4. niger
DSMI1957 vid A. oryzae DSMI1863. biy la _mot
ngubn nitrogen rat t6t, nhtmg khong thich hop dé san
xudt ché phim enzyme sau nay do gia rit cao. De co
thé st dung duge cac ‘nguon nguyén liéu sén cd,
peptone duoc thay thé bing mét ngudn nitrogen khac
nhu: bdt ¢, casein, cao thit, bt ddu, (NH,),80,.

Téi wu nhiét dd va pH nudi cay

Pé xdc dinh nhiét d6 nuéi cdy tdi wu, ching ndm
A. niger DSMI1957 va A. oryzae DSMI863 duoc
nudi lic 72 gior vai 200 vong/phut trong méi trudng
trén ¢6 bd sung cac nguon carbon va cac nguon

nitrogen d3 duge tbi iy & céc nhigt d6 khac nhau 28,
30 va 37°C. Ching nam 4. niger DSM1957 va A.

. oryzae DSM1863 dugc nudi cay 72 gid trong moi

trieomg nudi cdy co pH tir 4 - 9 & 30°C, Tic 200
vong/phut dé xéc dinh pH méi trudng t6i vu.

KET QUA VA THAQ LUAN

Sinh tdng hop xylanase

Kha ning sinh téng hgp xylanase cua hai chiing
nim 4. niger DSM1957 vi A. oryzae DSM1863 ting
nhanh tir 48 - 72 h nuoi cdy dat t8i da (15 U/ml &
ching A. niger DSM1957 va 87 U/ml & chung A.
oryzae DSM1863) (Hinh 1). Sinh téng hgp enzyme
giam nhanh xuéng 7,4 U/ml sau 84 h & chang A.
niger DSM1957 va giam tir tir xuéng 66 U/ml sau
108 h nudi cdy & ching A. oryzae DSM1863,

Co chéit cam vng va ndng dd co chit cam img

Trong mdi truémg MTK, ching 4. oryzae
DSM1863 sinh tong hop xylanase cao gap gin 8 lan
ching A. niger DSM1957 (Béng 1). Pdi vai ching
A. niger DSM1957, 16i ngd cam {mg sinh tong hop
xylanase cao nhdt, sau d6 dén ba mia (71%) va trhu
cam (62%) va déu cao hon xylan (53%), v6 lac va vé
quyt khé ¢dm ung sinh tong hop xylanase déu kém
hon xylan (Bang 1). péi voi chung nam A. oryzae
DSMI1863, tit ci cic ngudn carbon dugc khao sat
(trAu cam, xylan, ba mia, vo lac, vo quyt kho) trir 16
ngd déu cam tmg sinh tong hop xylanase gan nhu
xylan va dat khoang 90% so v&i 18i ngd 1a ngudn
cam irng sinh tdng hop xylanase cao nhét (Bang 1).
Nhu viy, 16i ngd 1a ngudn carbon cam img cac
ching nim 4. niger DSMI957 va A. oryzae
DSM1863 sinh tdng hop xylanse cao nhit.
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Sau khi xdc dinh dugc nguén carbén 161 ngd c6
kha ning cam tmg sinh tong hop xylanase cao nhét
trong s6 cac ngudn carbon dugc khao sat, ngudn co
chit cam img Xylan ban diu dugc thay bang 161 ngd
(do 15i ngd dé tim kiém hon xylan nhiéu). Lai ngd

dugc dua vao mdi trudng voi ndng d6 khéc nhau 0,5 -

- 10%. Sau 72 h nudi cay, hoat tinh xylanase dat cao
nhit & ndng 49 co chat 161 ngd 1a 4% & nim A.
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oryzae DSM1863 (hoat tinh dat 123 U/ml} va 5% &
ching ndm A. niger DSM1957 (hoat tinh dat 23
U/ml) (Hinh 2). Nhu vy, véi ndng 4o 4% 161 ngd &
nim A. oryzae DSMI863 va 5% & nim A. niger
DSM1957, xylanase dugc cam ung sinh ra du aé
phén hay nguon carbon dinh dudng cho sy sinh
truémg cla & bio, khi ndng db co chét ting thi hoat
tinh xylanase ciing khdng ting.
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Hinh 1. Hoat tinh xylanase cGa chiing ndm A. niger DSM1957 (A) va chling ndm A. oryzae DSM1863 (B).

Bang 1. M(rc 38 cadm rng sinh tdng hop xylanase tir chiing nAm A. niger DSM1957 va chiing nAdm A oryzae

DSM1863 cia mdt sé co chat khac nhau

Nguén carbon

Hoat tinh A. niger DSM1957

Hoat tinh A. oryzae DSM1863

(U/ml) % (Urmt) %
B84 mia 9.4 71 52,2 89
LGi ngd 13,2 100 58,4 100
Tréu cam 8,1 62 52,7 90
V8 lac 55 42 51,2 88
V6 quyt khd 5.4 41 49,0 84
Xylan 6.9 53 52,7 90

Ngudn nitrogen trudmg cé bot dau (Bang 2).

Ching nadm A. niger DSM1957 va A. oryzae
DSM1863 sinh téng hop xylanase ¢6 cling mot kidu
dd thi. Hai ching Aspergillus déu sinh téng hop
Xylanase cao nhét trong méi truomg c6 ngudn
nitrogen 1a bt diu. Hai ching ndy sinh téng hop
xylanase khoang 80 - 90% & cic moi trudmg cod
ngubn nitrogen khic dugc khao sat so véi mdi

Sau khi xéc dinh bit diu 1a t6t nhét trong sb cac
nguén nitrogen duge khao sit, ndng d6 bot dau duge
thay ddi tir 0,05 den 4% trong cac mdi trudng nudi
ciy hai chiing nim A. niger DSM1957 va 4. oryzae
DSM1863. Sau 72 h nudi cay, hoat tinh xylanase cao
nhit & nong d6 bét ddu 2% o nim A niger
DSM1957 (18,8 U/ml) va 1% & ndm A. oryzae

351



DSM1863 (78,4 U/ml) (Hinh 3).

Anh hwéng ciia pH méi trudmg nudi cdy dén sinh
tong hop xylanase

Pd pH mdi trudmg nudi ciy anh hudng tm sinh
tong hop xylanase & hai ching dspergillus rét giéng
nhau. O pH 7, ching 4. niger DSM1957 va 4.
oryzae DSM1863 sinh téng hop xylanase cao nhit,
lin luot dat 12,8 U/ml va 109 U/ml. Hai ching nay
c6 thé sinh téng hop xylanase & dai pH rng tir 4 - 8
vai hoat tinh trong d6i dat 80% so voi hoat tinh &
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Hinh 2. Anh hwéng clia néng dd co chat cam (ng
I6i mgo dén kha nang sinh tong hop xylanase cla
chiing nam A. niger DSM1957 (A) va A. oryzae
DSM1863 ().
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pH tdi tru (Hinh 4),

Anh huéng ciia nhi¢t dé nudi cdy aén sinh tong
h¢p xylanase

( nhiét 49 30°C, chung ndm 4. niger DSM1957
va A. oryzae DSM1863 sinh tong hgp xylanase cao
nhat, dat 1n lugt 15,5 U/ml va 60,6 U/ml. G nhiét d6
37°C, hoat tinh xylanase & ca hai chiing gidm manh,
chi con 53 - 60%. O nhiét d6 nudi cdy thip 28°C,
hoat tinh xylanase & ching ndm A. niger DSM1957
vi A. oryzae DSM1863 con cao, dat 85 - 89%.

Hoat tinh xylanase trong déi (%)
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Hinh 3. Anh huwdng cla néng d6 bot dau dén sinh

tbng hop xylanase cia ching nam A. niger

DSM1957 (A} va chiing ndm A. oryzae DSM1863
(k).

Bang 2. Anh hwdng clia ngudn nitrogen dén sinh tdng hop xylanase tir ching ndm A. niger DSM1957 va

chling ndm A. oryzae DSM1863.

Nguén nitrogen Hoat tinh A. niger DSM1957 Hoat tinh A. oryzae DSM1863
— (U/ml) % (U/mi) %

(NHa)2804 14,9 79 59,7 | 90

Bét ca 157 83 62,6 98

BOt dau 18,9 100 75.7 100

Cao thit 18,7 99 74,8 \86

Casein 17,3 91 69,2 91

Peptone 16,8 _ 89 67,1 94
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Bang 3. Anh huéng clia nhiét dé nudi cdy dén sinh tdng hop xylanase caa chiing nAm A. niger DSM1957 va

A. oryzae DSM1863.

Hoat tinh xylanase chung A. niger

Hoat tinh xylanase chiing A. oryzae

Nhigt 4§ (°C) U/mi % U/ml %
28 13,2 85 54,2 89
30 15,5 100 60,6 100
37 8,3 53 36,7 60
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Hinh 4. Anh hwéng cla pH dich nudi cly dén kha
nang sinh tong hgp xylanase cia ching nam A.
niger DSM1957 (A) va ching ndm A. oryzae
DSM1863 ().

THAOQ LUAN §

Két qua nghién ciru cho thay hai ching nim A.
niger DSM1957 va A. oryzae DSM1863 sinh tépg
hop xylanase t3i thich & thoi gian 72 h nubi cy.
Thei gian sinh tdng hop xylanase & ching
Aspergillus oryzae cao nhit trong mdi trudng rin 13
40 h (Oda et al., 2006).

L3i ngd 1a nguén co chit cam img cic ching
Aspergillus sinh tong hop xylanase cao nhit, & néng
do 4% db6i vii A. orvzae DSM1863 (123 U/ml) va
nbng 49 5% dbi véi 4. niger DSM1863 (23 U/ml).
Nhi€u nghién ciru khac ciing cho rang 161 ngd la
ngudn co chét cam Ymg sinh tng hop xylanase cao
nhit (Aachary, Prapulla, 2008; Camacho, Aguilar,
2003). Khi nghién ctru anh huéng cua xylan bdt yén
mach min, xylan tir g5 sdi va 16i ngd 1én kha ning
sinh téng hop xylanase & ching 4. . oryzae
MTCC5154, 3% 151 ngbé cam Ung sinh tong hop

xylanase cao nhit sau 96 h nudi cdy (Aachary,
Prapulla, 2008). Khi nghién ciru khd ning sinh
truéng va sinh tong hgp xylanase ngoai bao cia
ching Aspergilius Sp. FP- 470 trong mbi trudng bb
sung xylan tir gd s61, xylan bt yén mach min, rom
hia mi va 18i ngd, hoat tinh xylanase dat cao nhét
trong mdi truomg chira 161 ngd (Camacho, Aguilar,
2003). Chung ndm 4. niveus RS2 phan lgp tr rom ra
sinh tong hop xylanase cao nhét sau 5 ngay nudi cay
va trau cam la mét trong nhitng ngudn co chét tét
nhét (Sudan, Bajaj, 2007).

Péi véi hai ching ndm A. niger DSM1957 va
A. oryzae DSM1863, bt dju 14 ngubn nltrogen cam
mng sinh téng hop xylanase cao nhit. Bm vdi chiing
ndm 4. niveus RS2, cao nam men 13 nguon nitrogen
t6t nhit dé sinh tdng hop xylanase, tidp theo 13
ammonium sulfate va peptone (Sudan, Bajaj, 2007).
Chiing nim A. Jumigatus sinh tong hop xylanase
cao sau 48 gior nudi cdy va cao gap 2,8 lin trong
mét mbi truong rén t6i uu cé cac thanh phin mudi
va 2% peptone va 1% cao nim men {Thiagarajan ef
al., 2005).

Nhiét d6 30°C va pH 7 la tdi thich cho hai ching
nim A, niger DSM1957 vi A. oryzae DSM1863 sinh
téng hop xylanase. Nhung & dai pH rong 4 - 8, hai
chiing nim vén sinh tdng hop xylanase manh, dat >
80% hoat tinh so véi & pH 7 t6i wu. Chiing 4. oryzae
va ching A. fumigams ARl ciing sinh tdng hop
xylanase cao trong dai pH rong lan luot 1a 3 - 8 (Pao
Thi Hai Ly e al., 2006) va 5 - 9 (Anthony, ef al.,-
2003). pH tdi thich cho chung nim A. oryzae NRRL
3485 sinh ting hgp xylanase cao nhét 13 pH 7.5
(Chipeta et al., 2008) va cho ching nim A. niveus
RS2 13 pH 7 (Sudan, Bajaj, 2007). Mot sb chung lai
sinh téng hgp xylanase cao nhét & pH acid nhu ching
Aureobasidium pullulans Y-2311-1 (pH 4,8) (Li,
Ljungdahl, 1993; 1994) va chiing nim phan 13p ving
ven bién CY4786 pH 4,6 (Yuan ef al, 2005). Ching
nim A. niveus RS2 va ching nm phan ldp ving ven
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bién C'Y4786 sinh tdng hgp xylanase téi da & nhiét do
50°C (Sudan, Bajaj, 2007; Yuan ef al., 2005).

Két qua nghién ctru cho thiy chung A. oryzae
DSM1863 c6 kha nang sinh téng hop xylanase cao
hon chiing 4. niger DSM1957. Théi gian sinh tdng
hgp xylanase cao nhét 1a 72 h nhigt dg) va pH tdi wu
[230°Cva7. Loingd la nguon co chit cam tng smh
tdng hop Xylanase cao nhit va bt déu 13 ngudn
nitrogen t4t nhat. Piéu nay phi hop vOi myc ti€u
nghién cin d? ra 14 tin dung dugc cic ngudn nguyén
ligu d& kiém. Tuong tu nhu két qua nay, ching A.
niger B03 ciing sinh tdng hop xylanase cao trong
mot méi trudng chim chita cic thanh phin co ban
mudi ammonium phosphate, urea, 15i ngd, cim lia
my va bdt malt (Dobrev et al., 2007).

KET LUAN

Két qua nghién ctru t5i wu cho thay thdi gian
sinh tng hop xylanase & hai chiing nim A. oryzae
DSM1863 va A. niger DSM1957 cao nhit 1a 72 h
nudi cdy, nhigt d6 va pH t6i wu 14 30°C va 7,0. Lai
ngd 1a ngudn co chét cam (mg t6t nhét cho sinh tong
hop xylanase vl nong dg 4% dbi voi ndm A. niger
DSM1957 va 5% dbi voi nim A. oryzae DSM1863.
Ngudn nitrogen tot nhét cho sinh tdng hop xylanase
14 bjt ddu véi ndng do 2% dbi voi chimg nim A
niger DSM1957 va ndng d0 1% dbi véi ching nim
A. oryzae DSM1863.

L cdm on: Céng trink co sy hd tro ciia Chuong
trink trong diém phdt trién va img dung cong nghé
sink hoc trong linh vuc néng nghigp va phdt trién
nong thén dén nam 2020, Dé tai: Nghién cteu san
xudt v tng dung che pham da enzyme c6 chdt lmmg
#ir vi sinh vt tdi 16 hop nham ndng cao hiéu qua sir
dung thire dn chdn nudi, B6 Néng nghiép va Phat
trién néng thén, 2007 - 2010.
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OPTIMIZATION OF SOME CULTURE CONDITIONS FOR ASPERGILLUS ORYZAE
DSM1863 AND ASPERGILLUS NIGER DSM1957 PRODUCING XYLANASE

Do Thi Tuyen, Nguyen Sy Le Thanh, Quyen Dinh Thi"

Institute of Biotechnology

SUMMARY

Xylan is a p-1,4-linked polymer of xylose, often with 4-O-methylglucuronate and arabinose side
chains, and is located in cell wall of higher plants, especially hardwooeds and grasses. It is hydrolyzed by
a combination of endoxylanase (1-4-D-xylan xylanchydrolase, EC 3.2.1.8) and 3-xylosidase (EC
3.2.1.37), produced by many bacteria and fungi. In this study, some culture conditions for Aspergillus
oryzae DSM1863 and Aspergillus niger DSM1957 producing xylanase were optimized. Xylanase
production of the fungus 4. oryzae DSM1863 was 8 times as high as that of the fungus strain 4. niger
DSM1957. Highest xylanase production of both strains was obtained after 72 h of cultivation. Corncob
induced maximum production of the xylanase in both strains Aspergillus in comparison to other tested
carbon sources (bagasse, corn cob, rice bran, seybean shell, dried mandarin shell and xylan). Corncob
with the concentration of 5% and 4% induced the strain A. niger DSM1957 and 4. oryzae DSM1863
producing xylanase maximum with an activity of 23 U/ml and 123 U/ml, respectively. Soybean powder
was the best nitrogen source among nitrogen sources tested (NH,),80,, fish powder, soybean powder,
meat paste, casein and peptone) for xylanase production of both strains Aspergillus. The fungi A, niger
DSM 1957 and A. oryzae DSM1863 produced xylanase with a highest activity of 19 and 76 U/ml in
media contained 2% and 1% soybena powder, respectively. Both fungi Aspergilius strain produced
xylanase maximum at the temperature of 30°C and pH 7 and cultivation time of 72 hours. These both
enzymes were purified and characterized.
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