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MdDAU 

Photpho Id nguyen td thiet yeu can thiet cho su tang trudng, phat triln va sinh san ciia 
ddng vat. Tuy nhien, cd Idioang 60-75% photpho trong ngii coc vd hat diu trong thiic an 
cua ddng vat dugc tim thay d dang phytat (inositol hexaphosphat) hoac axit phytic. Ddng 
vat khdng the hap thu photpho trong phytat vi chiing khdng cd enzym phytase trong dudng 
mot. Vi the phan Idn photpho dugc tim thiy hong phan cua ddng vat. Ngodi ra nhiing chit 
dinh dudng khdc nhu protein, Fê "̂ , Câ '̂ , Mĝ "̂ , Zn̂"*̂  ciing se bj lien kit vao ciu tnic ciia 
axit phytic. Do dd co the ddng vat khdng the hap thu dugc cdc ion nay. Photpho trong phan 
cua ddng vat dugc hap thu vdo dat, chiing can thiet cho su phdt trien cua thuc vat. Luong 
photpho du thira khdng dugc cay hap thu se bi cudn trdi ra ao, hd, sdng, sudi kich thich su 
phat trien ciia phieu sinh thuc vat (tao) gay ra hien tugng phii dudng hod. Ngodi ra, sir thieu 
hut oxy se ldm ca chet vd giam su da dang cua he sinh vat cd Igi trong nude. 

Phytase Id mdt trong sd cac enzym hien dang rat dugc quan tam. Phytase thiiy phan 
hen ket giiia photpho vd vdng phytat se phdng thich photpho vd ca. Viec bd simg phytase 
vdo thiic an gia siic giiip tan dung tdi da ngudn photpho trong cac loai nguyen lieu che bien 
vi he vi sinh vat dudng rudt ciia ddng vat hiu nhu khdng cd khd ridng sinh tdng hgp 
phytase, vd ddng thdi giiip giam chi phi bd sung lugng photpho vd co can thiet vdo thirc an 
gia siic. Hon thi nira, phytase cdn giiip gidm thieu d nhiem photpho vdo mdi trudng do chat 
thai ddng vat. Enzym phytase dugc nghien cim fren nhilu doi frrgng khac rJiau nhu nim 
men, nim mdc vd vi khuin nhung nhilu nhat van la tren cdc loai nam mdc ddc biet la 
Aspergillus sp. vi kha sinh tdng hgp enzym phytase cao va cd the chiu dugc pH thap. 

VAT LIEU VA PHU'OfNG PHAP 

Cac chimg Aspergillus dugc phan lap tir cdc loai men rugu (men com rugu, men rugu) 
va mgt sd chimg Aspergillus khac (A.aculeatus, A.awamori, A.carbonarius, A.ellipticus, 
A.ficuum, A.flavus. A.niger NRRL-363, A.ochraceus A175, A.oryzae. A.phoenisis, 
A.tubingensis) tir bd suu tap gidng cua phdng Vi sinh iing dung - Vien Smh hgc Nhiet ddi 
tren mdi frudng PGA . 

Qua trinh nudi ciy vd tdch chilt enzyme phytase dugc thuc hi?n theo quy trinh dudi 
(Hinh 1). Enzym phytase dugc phan tich hdm lugng protein frieo phuong phap Bradford. 
Hoat tmh enzym phytase dugc xac dinh fren co chit sodium phytate (mdt don vi boat tmh 
phytase (U) dugc dinh nghia la lugng phytase giai phdng dugc 1 pmol photphat vd co Uong 
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mdt phut tir sodium phytat d 37°C, pH5,5). Qua trinh khao sat anh hudng cua nhiet do, pH 
din hoat tinh enzym phytase dugc thuc hien hong dai nhiet do tir 30-95 C, frong dem 
Glycin: 2,5pH, trong Sodium acetat: 3,0; 3,5; 4,0; 4,5; 5,0; 5,5, frong dem Imidazol-HCl: 
6,0; 6,5; 7,0, trong dem Tris-HCl: 7,5; 8,0; 8,5; 9,0. Enzym phytase dugc phan tich fren gel 
polyacrylamide theo phuong phap SDS-PAGE. 
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1. Phan lap nam Aspergillus tir men ru-gu 

Trong sd 14 loai men rugu thu nhan tir cdc noi khac nhau cho thiy sir phan bd cac 
chimg nam mdc khdng cd sir khac biet nhieu. trong dd chiing tdi da xdc dinh duoc 4 
chimg nam mdc khdc biet nhau rd ret ve hinh thai la Aspergillus.MCRl (hinh 2.1; 2.2; 
2.3), Aspergillus.MCR2{\{\n\i 3.1; 3.2; 3.3), Aspergillus. MRS (hinh 4.1; 4.2; 4.3), 
Aspergillus.MR2 (hinh 5.1; 5.2; 5.3), 
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Hinh 3.1. Hmh thi i chung Hinh 3.2. Hmh thi i v i kich Ih^riK Hinh 3.3. Hinh thii v i kich thi^v- h i« 
MCR2 conidlophoras Chung MCR2; X 6 ,. , . ^ " ^ ^ >«="»««« Sio 

tu Chung .MCR2 (ccnldia); X 100 
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Hinh 4.1. Hinh thii chung MRS Hinh 4.2. Hinh thii vi kIch thviK Hinh 4.3. Hinh thii vi kfch thi/(>c 
mpc trin m6l truing PGA Conldlcphoros chung MRS; X 6 bio ti> chiing MRS (conidia); X 100 

Hinh 5.1. Hinh thii chiing MR2 Hinh 5.2. Hinh thii vi kich thubt Hinh 5.3. Hinh thii vi kfch thii<rc 
trin mdi tru-erng PGA Conldlophores chung MR2; X 6 bio tip chiing MR2 (conidia); X 100 

2. Xac dinh hoat tinh enzyme phytase cua cac chiing Aspergillus 

: Trong 4 chimg dugc phan lap tir cdc loai men thuong mai, cd 3 chiing Aspergillus 
cd kha ndng sinh phytase Id A.MCR2, A.MR2, A.MR5 va 1 chimg khdng sinh phytase 
la A.MCRl. Trong sd 3 chiing cd boat tinh phytase thi A.MR2 cho boat tinh cao nhit. 
Ngodi ra, 1 chimg trong Bd suu tap gidng- Phdng Vi sinh iing dung ciing khdng cd khd 
ndng sinh phytase la A.ochraceus. Hai chiing Aspergillus cho boat tinh phytase cao nhit 
la A.niger NRRL-363 va A.oryzae. A.niger NRRL-363 cd boat tinh tdng (Ut) cao ban 

• A.oryzae nhung A.oryzae lai cho hoat tinh rieng cao hon. Enzyme tir cac chimg cdn lai 
cd boat tinh tnmg binh hoac thap (hinh 6a, 6b). Ddi vdi A./lavus, mdt loai nim mdc sinh 
doc td anfatocin ciing cd kha nang sinh enzym phytase, do dd can than trgng trong viec 
tuyen chgn nam mdc. Tu cdc chimg tren, chgn ra 3 chimg A.niger NRRL-363, A.oryzae, 
A.MR2 cho boat tinh phytase cao nhat de khao sdt phd nhiet dg, pH. 
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Hinh 6a: Hoat tinh tdng Ut 
(U/g"mdu) 

Hinh 6b. Hoat tinh rieng Us (U/mg mlu) 
cua cdc chung ndm mdc 

3. Khao sat anh hirdng ciia nhiet do den hoat tinh enzyme phytase 

Tir do thi cho thiy nhiet do tdi uu cho hoat tinh phytase cao ddi vdi cd 3 chiing 
A.niger NRRL-363, A.oryzae, A.MR2 la 50-55°C so sanh vdi cac kit qud da nghien 
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ciiu da sd phytase cd nhiet do tdi uu trong khoang 44-60°C [6,10]. Tai khoang 
nhiet do tdi uu nay, A.niger NRRL-363 cho hoat tinh enzym phytase tdng Ut cao 
nhit nhung lai cd hoat tinh rieng Us thip nhit trong 3 chiing. A.niger NRRL-363 
cd ham lugng protein cao, hoat tinh tong cao, hoat tinh rieng thap chirng td chiing 
nay cho it enzym phytase hon trong tdng so nhieu loai protein dugc sinh ra, hinh 
(7a, 7b). Trong san xuat, boat tinh rieng cao dugc quan tam nhilu hon. A.oryzae vk 
A.MR2 dap ling dugc ylu to nay, ca 2 chiing diu ed boat tinh enzym phytase tdng 
thip hon A.niger NRRL-363 nhung lai cd boat tinh rieng cao hon hdn nhit la 
A.oryzae. Tir kit qua khao sat anh hudng cua nhiet do din boat tinh phytase tir 
A.niger NRRL-363, A.oryzae, A.MR2, chiing tdi cd kit luan va nhan xet nhu sau: 
Cac tinh chit nay cua phytase tir 3 chiing nam mdc tren rat thich hgp cho cac iing 
dung cdng nghiep, dac biet trong che bien thiic an gia siic. 
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Hinh 7a. Anh hu'dng cua nhiet dg len ho?t Hinh 7b. Anh hu'dng cua nhift dg len hoat 
tinh tong cua U, tinh tdng cua U, 

4. Khao sat anh hudng ciia pH den hoat tinh enzyme phytase 

Tir dd thi cho thay, ca 3 chimg A.niger NRRL-363, A.oryzae, A.MR2 cd pH tdi uu 
cho boat tirJi phytase cao la 2,5 va 5,0-5,5. Hau het enzym phytase tir vi sirih vat the 
hien pH tdi uu giira 4,5 va 5,5, dac biet ddi vdi phytase tir nim moc [10,11]. Tinh chat 
nay rat can thiet trong cac iing dung cdng nghiep va phii hgp vdi dilu kien trong da day 
(pH 2,0-4,0) va rudt non (pH 4,0-6,0) ciia ddng vat [9]. 
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Hinh 8a. Anh huKi-ng cua pH len hoat tinh t6ng enzym Hinh 8b. Anh hu-dng ciia pH len hoat tfnh t6ng enzyffl 
phytase Chung A.niger NRRL-363, Aoryzae, AMR2 phytase chung A.niger NRRL-363 Aon/iaa A MR2 '' ung A.niger NRRL-363, Aoryzae, AMR2 
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5. Phan tich enzyme phytase tren gel polyacrylamide 

^ Muc dich cud thi nghiem nhdm xac dinh mdt sd thanh phin protein ed trong dich 
chilt enzym phytase ciia ba chimg A.niger NRRL-363, A.oryzae, Aspergillus MR2. Kit 
qua xac dinh dugc trinh bay d hinh 9 dudi day: 
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Hinh 9; Phan tich enzym phytase tren gel polyacrylamide b^ng 
phu-cng phap di^n di SDS PAGE. 

' n- Band 1: chiia cdc protein marker cd trong lugng phan tir la 200.000, 116.250, 
97.400, 66.200, 45.000, 31.000, 21.500, 14.400, 6.500 Daltons. Band 2: mlu ddi chimg 
(control). Band 3: dich chiet enzym thd ciia A.oryzae chira cdc protein cd trong lugng 
phan tir la 97.400, 89.200 va 58.000 Daltons. Band 4: dich chilt enzym thd ciia A.MR2 
chira cac protein cd trong lugng phan tir la 97.400, 89.200 va 58.000 Daltons. Band 5: 
dich chiet enzym thd ciia A.niger NRRL-363 chira cac protein cd trong lugng phan tir Id 
116.250, 97.400, 89.200 va 58.000 Daltons. Phytase tir cac chiing A.niger cd hai loai la 
PhyA vd PhyB. PhyA cd trgng lugng phan tir nam trong khoang 66-128 kDa. PhyB cd 
trgng lugng phan tir khoang 58-65 kDa [2]. Phytase tir cdc chimg A.oryzae ciing cho hai 
loai phytase la PhyA vd PhyB. PhyA cd trgng lugng phan hi khoang 65-120 kDa. PhyB 
CO trgng lugng phan tu khoang 58 kDa [19]. Qua ket qua phan tich enzym phytase sinh 
tong hgp tir cdc chimg A.niger NRRL-363, A.oryzae, A.MR2 hen gel polyacrylamide 
bang phuong phap SDS - PAGE, cac band protein xuat hien tuong ddi rd trong viing 
kich thudc ciia phytase so vdi ket qua nghien cuu trudc [2,19]. 
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Pĥ n 11: CdNG NGHg VI SINH ^ 

19. Fujita J., Seiko Shigeta, Yu-Ichi Yamane, hisashi Fukuda, Yasuzo Kizaki, Saburo 
Wakabayashi, and Kazuhisa Ono (2003). Production of two phytase from 
Aspergillus oryzae during industrial Koji making. Joumal of Bioscience and 
Bioengineering, 95 (5), 460-464. 

20. Wyss M, Brugger R, Kronenberger A, Remy R, Fimbel R, Oesterhelt G, Lehmann 
, M, and Van Loon A. P. G. M. (1999). Biochemical Characterization of frmgal 

phytases (myo-hiositol hexakisphophate phosphohydrolases): catalytic properties 
65 (2), 367-373. 

SUMMARY 
Isolation and investigation of phytase from Aspergillus 

in solid-state fermentation 

Nguyen Duy Long, Nguyen Thi My Hanh, Hoang Quoc Khanh 
Institute of Tropical Biology 

Phytases are acid phosphatase enzymes have been found as a supplement to 
increase not only the growth rate of monogastric animals but also the efficiency of 
phosphate utilization in feeds, which significantly reduces phosphorus excretion effect 
to environmental pollutants, hi this study, phytases are extracted from Aspergillus 
species are isolated from original raw material of fermented glutinous rice. Three 
species A.MCR2, A.MR2, A.MR5 are found with a high positive of phytase activity. 
The effects of pH and temperature conditionals are researched and compared with 
others species of Aspergillus genus. Phytases are also assayed on polyacrylamide gel by 
SDS-PAGE method and the results appearing with 65 kDa and 58 kDa respective to 
phyA and phyB from A.MR2. 




