HOT NGH| KHOA HOC CONG NGHE SINH HOC TOAN QUGG 2013

NGHIEN Cl7U SAN XUAT CHE PHAM SONLAZYME TUr CHUNG NAM SOQ!I
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T6MTAT

Hién nay, vifc sit dyng cic ché phim da e b sung v2o thire & chiin nudi 4 dugc (mg dyng rgng rii. BS sung ché phim da
enzyme vio khiu phdn &n gitp gia sic, g‘:g:lhép thu dudng chét o thire o tit hon, thng khi ning ticu héa, gidm him hrgng tiéu
tho thie &n vh &%c bigt o6 thé tin dyng duge ngnsnnguyan1ieudu6nmph-,-ph£mgaugnghiep. nhbviynzimchiyhi!hﬁc 4a chin
nui, mang Ipi hifu quiscint 18 eao. Trong qui trinh nghitn cin, ching i ¢ tyén chon dwgc ching ném sgi A. oryzae VICC-
FO187 ¢6 kb ning sih téng hop nhiéu logi enzyme nhw xylanass, mannanase, glucanase, protease trén ngudn co chil chid ygula i
ogd. Tién hinh ti vu hoa theo phueng phip quy hosch thyc nghiém Box-wilson thu duyc méi treimg lén men'cd thioh phia chish
14 79% 15i ngd véi 83 Am 59,28%, nhigt 45 30°C, pH 6,67 14 didu ki¢n lén men sinh thng hop mwyme cao whit. ChE phim
Soalazyme tao uge sau qué trin 1én men 6 hogt tink xylanase, glacanase, mannanzse vi proteass tuong fag 18 1520, 220, 170 vA
55 Ufg. Ché pbém Soatazyme béo khi bio quin & shiét 4 4°C, hopt tinh odn lai sau 3, 6 va 9 thing Vin gt {a 30%, 60% va 50%.

Tir khoa: Aspergillus oryzee, Sonlazyme, Ién men xép, 16 1u héa Box-Wiison

My AU

Vit Nam 13 nudre néng nghidp nén cac phy phdm cita nganh céng nghigp ché bién ndng san rdt 1&rn, néu sir dung duge
nguén phy phdm ndy a4 s3n xudt thire &n chdn nudi s& mang laf higu qud kink & cao. Nhung d8ng vat cb da day don
h6 téu'héa duge ngudn thire An ndy do chiing cé 1y 18 xo cao, chét xo hoa ten 1am téng dé nhét va fam giam kha ning
tidu hoa va hép thu dudmg chét cdia rugt. Vi vay, c4c ché phim enzyme @3 dugc bd sung vaa trong khAu phin an clia
vilt nudi véi myc dich 1 cai thign kha nang i hés, ngin can cdc téc hai cira cée chét khing dinh dirdng cd trong khéu
phin, ddng thar gidm thidu cac chét dinh dwing dur thira bai thai ra méi tneéng. Tir 66 & gép phin cai thign niing sudt
vat nudi, nang cao higu qué kinh 14 va gidm & nhidm mdi tnryng (Omoghenigun et al., 2004).

Trong cée khdu phin cho ddng v4l da d3y dom. ngl obc thitmg chiém ty K khd lon, tr 50-65% ma trong thanh phin
cla ehang chira cac nhém non-starch polysaccharide {(NSP) - 14 nhirng hop chit eo thé dang vat khang tiéu héa dugc
(Cowieson, Adacla, 2005). Nnidu tic gid nghign ciru 83 chimg minh khi b sung hdn hop cic enzyme xylanase;
cellulose; a-amilase; protease vao trong khdu phin ngi oéc 66 téc dung dang k& trang vige ci thign tng trong, gidm chi
phi thirc &n, n@ng cao ty 1@ tidu héa ndng leeng, protein v acid amin trong khiu phin so véi khéng bd sung (Meng ef
al., 2006; Slominski of al., 20086; Oldkos! et al., 2007).

Trén thé gisi, vigc nghién ciru siz dyng enzyme bd sung vao thitc 3n chan nuéi d3 phat trién r&f manh, Nngmg enzyme
U dyng b sung thirc &n chan nudi ¢a dugc nhidu cOng ty hang @4u trén thé giéi san xuét tir hal chuc n&m nay nhw
Novazymes (Ban Mach), BASF (Birc), Danisco (Ban Mgch, Anh), Finnfeed (Phén Lan). Céc sn pham enzyme thuong
nai phéi k& dén cic leai Ronozyme, Nasphos, Avizyme, Porzyme chira enzyme don hogc cic 1 hgp enzyme khac
nhau bao gém xylanase, protease, giucanase, phytase, amylase, cellulose. °

& Vit Nam nhidu tic gia da nghién ciru vB cac enzyme bd sung-thire an gis sdc, d4c bidt 13 enzyme tir cac ching vi
sinh vt nhung cic két qué nghidn oiru ndy vBn con nhidu han ché, vidc 4p dung céc sdn pham enzyme treng nuoc
trong ngénh sdn xudt thire &n ehan nudi vn chura durge co sér sén xuét hirc 3n guan tam. Nguy@n nivin chi ydu 1 do
cdc ché phdm enzyme b4 sung che #irc an chisn nudi da dugc nghién ciru ddu & dang den enzyme nén higu qué chua
cae {Tran Thi Tuyet et al., 2004; Phwong Phi Cong, 2009).

Trong thei gian ‘?An g3y, nhém nghign ciru cita ching 18i 43 tuydn chon duge chiing ndm 801 A. oryzae VICC-F0187 cb
kha nang sinh tong hep cao cling Iic nhiédu logi enzyme nhur xylanase, mannanase, glucanase, protease trdn nguén co
chit chi yéu_lé 18i ngd. V& myc ity tao dwge ché phdm da anzyme bd sung thive &n cho gia stic, chang toi a3 tién hanh
1 1ru cac dibu ki nusi cdy clia ching A. oryzae VTCC-FO187 trén quy mé 18n men x&p nhim néng cao kha nang sinh
téng hop enzyme; xay dyng quy trinh I8n men tao ché phiny Sontazyme vé gid thanh r8 va hidu qua cao.

VAT LIEU VA PHUGNG PHAP
Nguyén vt ligu

Nguysn vitligu chiing A. oryaze VICCFO187 durgc cung cép tir Blo ting gitng chulin vi sinh vat Vgt nam (VTCC).
LBi ngd sau thu hoach, bam nhé, phoi khd (tranh méc), sau 46 dem nghién nhd thu dure bt 15i ngd. .

Moi tromg: mb) tnrng kioing Czapek diing dé nhan gidng v4 tao Am: 2 g NaNGs; 1 g KeHPO4; 0,5 .g,.KCI; 0,59 FeSOy;
Zﬂ\g sucrose; 1000 mi H,0 v pH 7,0-7,3. Méi truong kitoai tay (PDA) dung dé hogt héa va nhan giong thu bio t&: dich
Chilt thly phén iir 200 g khoal tay bé vé; 20 g glucese; 15 g agar; 1000 ml H,0 va pH 7. Mdi tnrémg 1én men: co chat
tén men bao gbm 80- 85% Igi ngd; 15-20% bit dau tirong duec trdn du trang c4c khay o6 ich thirde 30 X 50 em, bs
sung dung dich khodng Gzapek.tao a6 4m 55-65% trude khi lgn men.

Dyng ey va thidl bi: may e bn nhigt nudi cdy vi sinh vat (Sartorius, Dirc); hé théng én men x6p dung tich 1100 (Blase;
Vigt Nam): thiét bj ki tring wét (Fomy, Nhat Ban), thidt bj khir triing kné, hé théng khay ibox, may hit &m, quat 1ndi
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T hiStCat it drge-strdung-trong-thi nghiém-nhi-co-chit LBGcasemCME xylan-gdu-d-dang o khibt i do—
Géc hang tin cdy eung ¢3p nhir Sigma, Merck, Prolab.

Phwong phap nghién ciu

Yéi s héa sinh t8ng hop xylanase béng phwong phip quy hoach thire nghigm (Box, Wilson, 1951)

Xdc djnh hoat tinh xylanase : N ’ ’ -

Hogt tinh xylanase duoe xéc dinh bing phuang phép quang phé (Miller, 1959), da mét d@ quang (OD) & budc séng §40

nm, véi co chit 0,5% xylan trong dém 0,02 N phosphate. M3t don vi hoat tinh xylanase dugc dinh nghia & hegng
enzyme xic tic thily phan gidi phong 4 pmol xylose frong mat phiit & didu kién thich hgp.

Xdc dinh hoat tinh mannanase

Hoat tinh mannanase dugc xac dinh bing phirony phép quang phb (Miller, 1958), do mal 49 quang (OD) & buéc séng

540 nm, v&i co chél 0,5% LBG trong ¢&m 0,02 N phosphate. MOt dom vi hoat tinh mannanase dugre dinh nghia 13 lugng
enzyme xuc tic thiy phan gidi phong 1 pmol mannose trong mdt phit & didu kign thich hgp. .

Xdc djnh hogt tinh glucanase

Hogt tinh glucanase dirge xac dinh bing phuong phip quang phd (Miller, 1959), do mit @) quang (OD) & buéc sng

540 nm, vi cu chét 0.5% TMC trang dém 0,02 N phosphate. Mgt dam vj hoat tinh glucanase durgc dinh nghia 12 lugng

enzyme xUc tac thiy phan giai phang 1 pmal glucose trong mdt phat & dieu kign thich hop.

Xéc djnh hogt tinh profease

Hoat tinh prateasefsutilisin duec x4c djnh theo phuong phap Anson cii tidgn vii co chét dac higu Ia 1% casein trong

d6m 1/15 M phosphata. Mt don vj hoat tinh dure dinh nghta 13 lrgrng enzyme phin giai casein tac thanh céc san phAm

héa tan tong fricloracetic acid cho phén tmg mau wéi thube thir Folin ciocalteau trong imyg véi 1 umol tyrosine trong

mét phit & iéu ki thi nghigm. L

, Lén mien xbp tgo ché phim -
Sau khi ti vu, chiing A. oryaze VTGC-FO187 dugce 18n men trén thit bj tw d9ng & san xuét ché phdm Sonfazyme, quy
trinh [en men duqc thyrc hign thea c4c burée & Hinh 1

Ching cAt gitr & -80°C
Hogt héa ching gisng
Nhdn gidng, thy bao tr [

L#n men b2 mat

30°C, 200 vip, 3-5 ngay

- Mbi ineémg Czapek
Mdi tnrding PDA

30°C, 5 ngdy

3°C, 5 ngay, a6 &m 60%

100 gAHO & 4°C. |
bd sung H,0. 57%

AN

Loc. lytam

Séy khe, dng g

Hich 1. Quy trinh 18n men x8p sén xust ché phim Sonlazyme

18n men bé mét . .

Khir tring kho c4c khay inax va khi tring ut cor chét ian men. B8 sung oo chit vilo céc khay 1én men v3 13m Am bing
khosing Czapek dén 46 m 60%. Tidp 100 ml dung dich 10° bao tiv/mi vaa timg khay 180 men va d3n &8y trén céc khay
1nox v&i 88 day 2 cm, boc kin béng nilon tréng, nubl cdy trong thiét bj I&n men x&p ¢d didu chinh nhigt 49 va phun Am ty
atng. Nnigt 69 trang qus trinh 8 men &n dinh & 30°C. 43 A khong khi trang thiét bi duy ¥ & Mt 2 75%.

San xudi ché phém va dénh gié dp bén

Gau 5 ngdy, gi thA [en men dwge th hli va xéc dinh hoat tnh. gia thé duge chiét bing ause vl ty 13 500 ghlit & 4°C
trong khodng 24 gk, sau d6 lc cin, baa tr va ép \iy dich. Ly tAm dich chiét enzyme & 8000 vip trong 10 phit & 4°C
thu dich trong, digt bao 1 $6% bdng H;0; 5-7%. thu ugc dich enzyme thd. Dich enzyme thd duge trdn vén bt gao wii ty
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J& 200 gL, sy khd tao ché phdm. Kidm tra hoat tinh enzyme va danh gia 03 bén ouia ché phim Soniazyme sau 9 théng
bio quan & nhiét & phang (RT) va 4°C.

KET QUA VA THAO LUAN
Téi wu sinh tdng hop xylanase tiv ching A. oryzae VICC-FO187 theo phweng phép quy hoach thire nghiém
MBi treéing 1&n men xép nudi oAy ching ndm sqi A, oryzae VTCC-FO187 duge 18 wu theo phirang phép thyc nghiém

Box-Wilson nhim thu durge lrgng enzyme sinh 1ng hop cao nhit. Ba yéu 18 dwge xéc dinh g8 nghién ciru thay ddi ki
higu %, ham lwgng bdt 3%u tuong, dao dong tir 5 % - 25 %; x2: 00 Am ban J4u gia thé 16n men, dao &dng tir 50 % - 70
%; xy: pH cia khoding tao 66 &m, dao dong tie 4 - 9. Ham myc téu dugce dénh gia bing hogt d) xylanase, boi ddy 14
enzyme quan trgng va chidm thanh phin cao nhit treng c4c ché phdm da enzyme. ki hidu 12 y (Urg gié thé). Phuong
trink hi quy ciia hdm muyc tidu duwge dwa ra ban du c6 dang: -

= bo + bitxe $ bt + 03"+ biatii e+ by e+ bR

Tién hanh x8y dyng ma trgn thye nghiém 2 mirc vo1 3 bién &3 lya chon, S thi nghigm N= 2° = 8, mdi thi nghiém thyc
hign qua 3 1An do, két qua thye nghiém dugc tinh bay & bang 1.

Bang 1. Thi nghi¢m guy hoach thie nghigm véi ma trin dly 0.

N x 2 xu » ¥ ¥ y &

1 + <+ + 86812 85660 881,22 686874 14825
2 - 4+ 4+ 45329 84 461,10 46141 10,80
3 -+ 100379 1010,34 101585 101003 3706
4 -+ 24133 356,30 34227 4684 7033
5 o+ + - 86999 86437 - 86344 86593 1255
6 - '+ - 55747 55467 55467 55560 263
7 0+ - - 10716 107396 1079,58 107480 1839
8 - - - 54908 54625 55092 548.05 6.13

| -
&= ﬁ ¥ (j -y (21K, b= 1>N) k[ 56 1An Igp i thi nghigm.
-1 2

- Kiém tra st hdi tu cda sai s6

mex 3} 4 : Y
- L = 0,488; tra bang chudn Cochran voi N=8, k=3 — Gup.s, 2 &) =0.515;

¥ 8}

=1

Chulln Cochran theo tinh todn: Ge=

J
do Gy=0,515> G=0,484 — ma tain ddng nhdt, sai & thu dugc hoi ty nén s& (igd ¢hp nhan duge.
- Xac djnh c5c hg s8 cia mé hinh

ol N 1 ¥—. . — 1 ¥ —
= — Ty, b= = Yy, "X 0= L) +he — Yy, X%
N L= e

bg=716,54 by= 238,38 =-28,62 by= 44,83 b= -58,95 bzy= 29,32 bys= 21,99
Vay phughg trmin ham myc béu b dang:
¥= 716,54 + 238,36 x1 - 28,62 x2 - 44,83 x3- 58,95 x1xa + 29,32 x1xa + 21,99 xaxg

— Nhin véo ma hinh ta thiy ndng ¢ bat dau teong (xi) trong mdi trerng nudi cdy 13 yéu 1 e6 &nh huang I nhit 18n
nang sullt sinh thng hop xylanase. Va yéu 16 ndy cd anh hudng dong tnh dén hidu sudt sink ing hop xylanase, ké tr
murc cor & khi ting yéu 16 nay 1én murc trén thi hoat tinh xylanase s5 tang, trong khi do, 2 yéu t6 cbn Iqi 1 pH (xa) va d§
&m ban ¢ clia khoang tac &6 Am (xz) ¢ dnh hurdng Am tinh adn higu su’t sinh tng hop.

- Kiém tra sir o6 nghta £ia c46 6 58 theo chuda Siudent
H& s8 66 nghia phdl thod man didu kiénj by | 2 | S
+Tinh So

. ‘ & - 5
Phurong sai tirng thl nghigm: 62 = EI\TI= %z 38,27 Phirong sal sau mdi 1n da:&% =Ty T 12,76

12,76

Phuong sai ma cic hé sé xac dinh; §%= %

=182 —8=135

wh B

+ Chudn Student t ira theo s8 bac tw do: Si(f= 8) véi muc y nghla & = 0,05 ta dugc t = 2,31 - Se1=3,12

Do céc hé 56 clia mb hinh d&u Km hom 3.21 nén tt c& d2L c6 ¥ nghia — B=7 v3 phurang tinh hdi quy cubi cong c6
dang: y= 716,54 + 238,36 x1 - 26,62 x; - 44,83 )3 - 58,95 X152 + 29,32 xaxa + 21,39 xaXs
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———Kidavtr sy termg thich cua ma hinh:

™ M8 hinh v Y
1 716,54 + 238,35(+) - 28,62(+) - 44,83(+) - 58,95 (+}(+) +28.32(+){+} + 20.90(+)(+} &V417  86B.74 29.48
2 716,54 + 238,36() - 28,62(+) - 44,83(¢) - SBI5()(+) + 29,32(-H+) + 21,99(+)(+) 45599 45141 29,39
3 71654 + 238,36(+} - 28,62(-) - 44,83(+) - 56.95(+)-) + 29.32(1){x) + 21,99(}(+) 100461 101003 29,35
4 716.54 + 238,36(-) - 28,62(-) - 44,83(+) - 5B,95(-)(-) + 29,32 (-}+) + 21,99(-}*) 352,07 34664, 2953
S 716,54+ 238,35(+) - 28,62(+) - 44,83(-) - 58,95(+) (+) + 20.32(+)() + 21,89(+)(-) 96121 88593 2231
§ 716,54+ 233,36()- 28,62(+) - 44,83(-) - 58,95(-){+) + 29,32(-)-) + 21,89(+}) 56021 55560 22,16
7 716,54 +238,38(+} - 20.62(- - 44.83(-) - 58.95(+ 1) « 20320510 + 20,990} 107981 107490 2218
8  716.54+ 238,36(-) - 28,62(-) - 44,8%-) - 58,950)(") + 29,32(-)() + 21.99()) 54435 54905 2211

D& danh gié sai lgch gitra thyre nghigm va md hinh diza o chuln Fisher, diéu kién 68 ma hinh thich (ng 1 Frasg 2 Fa
Fomglfife) vOi f1= N-B' va f;= N*(k-1), B’ 13 h& s6 co ¥ nghifa cla phurong trinh hdl quy sau khi kidm tra bang chudn
student - Fy=F(1,16) = 4,49 v&i o = 0,05 -
2 .ol
1L 20652 mlSniS) _ wesz
k= g O -y = =20852 Fo= — 2 =022 q5185F,
N-F = -7 N mm(S}V:SJ-’,l 1276
vy md hinh khang thich g, nhung do tht c3 edc hé b clia m hinh @du cb ¥ nghia nén van <6 thé thyrc hisn dude
tidp theo 13 181 vu héa. R e

- Téi s hoa:

Tlah [bi+&i|: =10 Az=10 =2

|bis A1 ]= 2363,6 |b22)= 286,2 | b3+ 23| = 89,66

Chon x1 12 bién £0 s, budc nhdy A 1=Ag=2.Tinhcdc Ay: A= III;:i]ZII Ax=024; A= I|’;zl:i:yi A =008

- Ldp mé hink thye nghigm thea phirong phédp 1én dbc dé tim diém tdi v
_Bang 2. Két qui thyre nghidm tél wu mat tnedng B0 men
TN x(%) x(%) %  y(iggdthd)  Ti8n hanh thirc nghigm lén men x8p nud cdy ching ndm sgi A. oryzas

115 80,00 7,00 907,91 VTCG-FO187 theo thanh phdn méi tnrang nhw bing ma trdn néu lrén
2 17 5976 882 91961 {Bang 2). K&t qua do hoat tnh & o8t *y* cho thdy mai tredng |8n men téi
3 19 5052 624 98043 wu cho sinh tAng hop xylanase ¢d ham lugng bjt dau teong 14-21%, dd
4 21 5828 £76 112858 &m ban dAu clia gid th la 59,28% va pH cda khodng a0 46 Am kit bd
§ 23 5004 &8 101008 sung vio gié tha 13 6,76 v&i hoat tink xylanase do duec cao nhdt 1
6 25 5880 680 10209 1128,58 Ufg gi thé lan men. Nhu vay, s2u qué trink t) vu hda, cAc thong

58 méi trvéng nuéi ¢y cla chiing ndm 591 08 duoc x4S dinh, didu kign té: U cling gn gibng vé1 mdt sb chiing ném g3
nghién clru truée day, nhung ham legng enzyma sinh 1a trong qué trinh 1én men x6p ¢ao hom han so vé&i qué tinh 18n
men chim (D3 Thj Tuyén ef &l., 2008). Két qua hoat tinh xylanase sau khi t5i uu thép hom 50 voi Mot s cdng bé tron
niérc va trén thé glol, nheng do ehiang ném sgi nay cé thé sinh téng hop nhidu loai enzyme ciing ic va nguén co chit
d8 [én men chi ygu 12 18i ng cb gid thaah & hon rdt nhidu so véi cac nghién clru khée nhw mall, gac nén vin dem higu
qua kinh t& cao. Ngoat ra, vi§c siv dung chlng t nhién @& sdn xudt cing dm bio tinh an f0an cao hon so véi cac
chitng gy 40t bidn (Park et al, 2002; Nguydn Thj Nhién, 2011).

Lén men san xuét ché phdm anzyme theo céc didu kign thinh phin mai tredmg

Sau khi lya chon duc thanh phin va didu kign méi tnséng 16i ru cho vigc sinh réng‘hqp enzyme tir ching A, oryzas
VTCC-FO187 chiing t&i 4 tién hanh [én men sdn xult ché Zhém Sonlazyme trong thiét bj men xdp c6 didu khidn nhigt -
5 v&1 quy md 5 kgimé chia ddu trén cac khay inox. Cor chilt 18m men véd thanh phin bao adm 79% 15 ngd va 21% bt
i twong duqs dan d8u ra 10 chidc khay inox v&1 ham lwgng 1 500 g/khay, dieu chinh 46 &m ban dhu bing khoang
Czapsk dg dat dugc d) Am 12 59,3%, pH khaéng 6,76 Sau khi ﬁ‘ap gidng bang‘béa tir ttr cAc dia thach chira ching ndm
@ hoat ha trurde 46, cac khay inox duge x8p dan ddu trong thist bj len men Xop voi dia chinh nfiidt dg 30°C va 4o m
khdng khi duy tri bing he théng phun Am ty ddng trong thiét bj lén men = 75%. Sau 5 ngay, gia thé 1&n men dugc thu
hdi va xéc dinh hoat tinh cac enzyme thu duge. K&t qua cha thay & didu kign méi trong nuai’qéy t8i wir(bang 3), ndng.
sut sinh tdng hgp cic enzyme ddy ting so v&i mbi trimg nudl cly ban dau: hogt tihh xylanase, glucanase,
mannanase, proteass tng trong urng fa: 12,5%: 17.4%; 13,1% va 19.3% -

. —" A 7Z 2]
Hinh 2 Lén men san xuét chd phim da enzyme Tiuét bi Kn men x&p oo didu kh
{an men sau 2 ngay (B), Gi thé:ién men sau 5 ngdy (C)
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b cdm-om.

Céng trinh c6 sz hd trg cia kinh phi tir 8 ti: Nghien ciu lén men 15i ngd vii ndm mdc Aspergillus, sin xudt ché phdm: da enzyme
60 sung kim gia lang mic 0éu hda hip thu, gidm Miéu ton thirc Gn trong chin nudi gia cam v ga sic, Sa Khaa hoc v Cdng nghé
tinh Son La, 2012-2013.
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PRODUCTION OF SONLAZYME PREPARATICNS BY Aspegilius oryzae VTCC-
F0187 IN SOLID STATE FERMENTATION

Le Thanh Hoang, Le Dinh Quyen, Do Thi Tuyer, Nguyen Thi Anh Tuyet, Naguyen Trong Hal Le Van Ty, Quyen
Dinh Thi*

Institute of Biotechnology, .Viernam Academy of Science and Tecnna/agy

SUMMARY

Nowadays, the mult jons have been widely uscd in ammal busbandry. Additional multi-enzyme preparations i
diets of domestic animal help them sbsorb nutrients from food betier, improve digestion, decrease-the amount of the food consumed
and fike advantage of the enormous material resources om agricultural residues, thereby reducing feed costs, bring high economic
efficieacy. Recently, we selected strain 4. oryzae VICC-FOI87 capable of producing cozymes such as xylanasc, mannanase,
glucanase, and protease. We determined the npnml growth coaditions (pH, woisture, scybenn, com ob) for :nzynws producing
capacity of fungi strain in solid state h ically planned The

planned Box-Wilson showed that the best results for enzymes praduction were obtained with 21% soybean ﬂu\lr, 79"/. cora cob, at
30°C, pH 6.67 and moisture 59.28%. Then, we produced Sonlazyme preparations in the 1100 L-scale fermenter. Sonlazyme
preparations (including xylanase 1520 Ufg, glucanase 220 Ufg, mannanase 170 U/g and protease 55 U/g), is durable when stored at
4°C temperatuce. Residual activity after 6 months is 60-80% at 4°C 45-75% at room

Keyword: A. oryzae, com cab, i planned Box-Wilsoa, solid state
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