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TOM TAT

Phytate 12 dang du trir chinh ciia phosphorus va chiém hon 80% trong téng sé phosphorus ¢6 & mot
sé thuc vat. Ching hoat déng nhur tac nhén khang dinh dudng bing viéc hinh thanh phirc khong hoa tan
v6i protein va ion kim loai trong duémg tiéu hoa din dén ngan can sy hip thy mudi khoang coa dong vét
da day don. Bdi vy, v1¢c thém phytase vao thirc an gia sic khong chi ning cao hiéu qua tin dung
phosphate ma con lam giam su 6 nhiém phosphorus & cac khu chan nudi tip trung. Gen piyC ma héa cho
phytase tir vi khuén Bacillus subtilis Bl d4 duge biéu hién thanh cbng trong £. coli BL21. Trong cong
trinh nay, ching t6i nghién ¢iru cac tinh chﬁt clia enzyme tai t hop nham muc dich st dung ching trong
thirc &n chan nudi. Két qua phytase tai t6 hop duge tinh sach qua cft sic ky Hig-tag c6 khoi lwgng phén
tir khoang 47 kDa trén dién di gel polyacrylamide. pH va nhiét d6 tdi vu cho phytase tai t6 hop hoat déng
16,5 va 55 °C khi bé sung | mM CaCl,. Khi nghién ciru anh hu'cmg clla cac chat khir va ion kim loai 43
chi ra enzyme nay bi e ché manh mé& b&i EDTA va ion Cu™. Vige thém £a®* vao PhyC da giip ting
kha nang bén nhiét ciia né. Enzyme nay nhay cim v&i pepsin, ngugc lai rit bén véi trypsin. Gié tr K,

v6i co chit sodium phytate 12 0,48 mM, V,,, 180 umol/phit.

Tir khoa: E. coli BL21, Phytate, phytase tdi 16 hop, tinh chdt, tinh sach

MO DAU

Mot trong sé nhitng nguyén t6 khoang da hrong
rdt cdn cho sy phat trién clia ngudi va vat nudi la
phosphorus, bdi vi phosphorus cling nhu nito 1a
nhitng thanh phin co ban tao nén nucleic acid va
cac hop chét sinh hoc khac. Tuy nhién, phosphorus
khong c6 chu trinh tai tao lai bi trai dat nhu nito.
O co thd ngudi ciing nhu co thé dong vat,
phosphorus va cac nguyén t6 khoang cin thiét khac
dugc cung cip chil yéu qua con dudmg thirc &n. Da
s6 thirc an cho dong vat c6 nguon gbc tir cac hat
thue vat, dac biét la ngii cbe va cac loai hat ddu c6
chira phosphorus nhung chiing nim & dang phan tir
phytate holic phytic acid. Phytic acid khi két hop
v&i cac ion kim loai nhu Fe**, Mg®, Ca®*, Zn®**...
s& ngin can kha niing két hop cia cdc ion kim loai
nay vai cac acid béo khéng no lam giam kha niing
tiéu hoa thic #n cua dfng vat, gy ra hiéu ing
khang dinh dudmg. Bén canh d6, do khéng hap thu
duge lugng phosphorus ¢6 sin trong phytic acid
nén thirc &n cho ddng vat da day don thudng phai
b8 sung thém phosphorus. Lugng phosphorus
khéng dwgc dong vt tigu héa hét bi thai ra ngoai
theo phan cia chiing d4 ldm 6 nhim méi truémg,
Diéu nay 14 nguyén nhdn gy nén hién tugng tdo noy

hoa biing phat, anh huéng dén su phat trién ciia cac
lodi thay san... (Sharpley et al., 1994).

Phytase [a m{t enzyme xuc tac cho phan img thiy
phan phytic acid thanh myo - inositol va mjt s6 goc
phosphate v5 co tu do. Cac chat nay d& dang dugc hép
thu bdi cic dong vét da day don. Chinh vi vay, viéc bd
sung phytase véo thirc &n cho vét nudi khong nhitng
cho phép chung ddng hoa tbt thanh phén phosphorus
sin c6 trong thirc #n, tang sy hdp thu protein va céc
nguyén t& khodng ma con gidm duge sy 6 nhiém méi
trutmg (Igbasan et al. 2001).

Céc chiing vi sinh vit ty nhién thudng sin xut
rat it phytase, do dé dé ning cao duge ning sufit
phytase chi béng cach ap dung nhimg thanh firu cia
cbng nghé sinh hoc nhu 12 dwa cdc gen md héa cho
phytase cia vi sinh vit va thyc vit vao biéu hién
mirc d6 16n & cac hé biéu hién khac nhau (Hegeman
va Grabau (2001); Zinin va dbng tac gia (2004). Gen
phyC cia chiing B. subtilis B1 &2 duge dua vao biéu
hién trong E. coli nhim thu nhén lugng 1ém phytase
t4i t hop (D& Thi Ngoc Huyén ef al., 2006).

Dé ¢6 thé dwa PhyC tai t& hop vao san xuét thirc
dn clin nuoi, trong bai bao nay chung 15i tién hanh
tinh sach va xdc dinh mét sé'tinh chét cua PhyC tai
td hgp noi trén.
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VAT LIEU VA PHUONG PHAP

Yit ligu
Chiing vi sinh viit
Ching vi khudn E. coli BL21 [E omp hsd

SB(rBmB)gal dem (DE3) plysS(Caml)] dugc sir
dung lam chiang biéu hién.

Plasmid

Plasmid tai t& hop pETphyC: gen phyC cia B.
subtilis khdng chira trinh tr mé héa cho doan peptide
dan dugc dua vio plasmid pET22b(+) dé biéu hién
trong E. coli BL21,

Méi trueong

LBA long: NaCl: 1%; Tryptone:
extract: ,5%; Ampicillin (100 pg/ml).

1%; yeast

Phwong phap nghién ciru
Bidu hi¢n phytase tdi (6 hop

Chon mét khuén lac moc riéng r& vi nudi cdy
qua dém trong méi trudomg LBA & 37°C, 200 v/p.
Chuyén dich nudi ciy qua dém vao méi trudng LBA
véi ty 18 1%, nuoi cly & cing didu kién trén trong
khoang 2 h dén khi ODggo dat khoang 0.6. B sung
IPTG vio méi trudng nudi ciy dé ndng do cubi cing
dat 1mM, tiép tuc nudi cly trong 4 h & 30°C, 200 v/p
dé chiing sinh tng hop phytase. Thu t& bao bing
cach ly tim 6000 v/p, 5 phiit. Hoa té bao lai voi dém
mAu va kiém tra ham lugng protein.

Tinh sach phytase tdi 1B hop qua cét sde ky di lwc
His-tag

Nguyen tde: COt shc ky ai lyc chira hat gel mang
ion Ni¥'. Tai pH trung tinh (pH 7), protein chira
hlstldlne amino acid c6 kha niing tao lién két tinh
dién v6i ion kim loai Ni*', gitip protein c6 gbc
histidine dugc gift lai trén gel. Khi pH chuyén sang
trang thai acid, proton H* s& tranh chdp véi Ni** giip
diy protein ra ngoai.

Quy trink: Tinh sach protein dugce thuc hién theo
cac bude: 1) Can té bao thu dugc sau khi bidu hién
duge hoa lai trong dich rira, bd sung thém PMSF dé
{tc ché protease. 2) Siéu 4m ph4 té bao & budce séng 8
p trén da, 5 phit véi chu ky: 10 gidy siéu m, 10
gidy nghi. 3) Ly tam dich té bao & 13000 v/p trong 5
phit. Thu dich ndi cb chira protein tai t6 hgp cho qua
cOt sic ky ai luc 4) Rira cot bing dich rira vai thé
tich bing 5 1in thé tich mAu. 5) B4 sung dich miu
Ién cft, thu protein theo phdn doan. 6) Kiém tra cac
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phin doan protein di thu trén gel polyacrylamide
12,5%.

Dign di SDS-PAGE

Dién di protein tai t6 hop dugc thic hién theo
phuong phap cia Laemmli (1970). Sau khi dién di,
gel duoc nhuém vgi Coomasie Brilliant Blue. Trong
lugng phan tir protein duge x4c dinh bing protein
chuin cua hing Fermentas.

Xdc dinh ham lugng protein

Ham luong protein trong miu dugc xac dinh
theo phuong phap cua Bradford (1976) bang vigc su
dung albumin huyét thanh bd 1am chuin.

Xdc dinh hogt tinh ciia PhyC tdi t6 hop

Hoat d§ phytase dwoc xac dinh theo phuong
phap ciia Shimizu (1992) bing cach & 150 pl dich
phytase di tinh sach véi 600 ul sodium phytate 2
mM c6 bd sung CaCl;.2H;0 2 mM & 37°C trong thixi
gian 20 phat. Dimg phéan ung bing cdch thém 5%
trichloroacetic acid. Lugng cac gdc phosphate vo co
duge xéc dinh bang phuong phap do b hip thu &
budc séng A = 700 nm dya trén cudmg d6 mau tao ra
bai phire voi thude thir, Dya vao db thi chudn cia
sodium phosphate dibasic dé tinh lugng san phim
twong tmg do enzyme xiic tac tao nén. Két qua hoat
do enzyme dugc tinh theo phuong trinh didmg
chuin.

Binh nghia don vi hoat di enzyme: M{t don vi
hoat dé phytase la hrgng enzyme xiic tdc phan ing
thity phan d& giai phéng ra 1 pmol phosphate vo co
trong thdi gian 1 phit trong cac didu kién cua
phuong phap nay.

Xdc dinh tinh chit PhyC tai td hop

X4c dinh anh hudng cua nhiét 46, pH dén hoat
d6 va d bén pH cua phytase, anh hudng cia cac ion
kim loai dén hoat do phytase bing cich cho dich
enzyme phan tmg véi co chét sodium phytate & cac
dai nhiét 46, pH khéc nhau, giit nguyén c4c didu kién
khac ctia phan img. Céc loai dém dugc sir dung dé
xac dinh anh hudng cua pH dén hoat d6 phytase 1a
glycine - HCI {(pH 3 - 4); sodium acetate (pH 4 - 6)
va Tris-HCl (pH 7 - 9).

KET QUA VA THAO LUAN
Tinh-sach enzyme tai td hop

V&i mye dich thu nhdn mét hugng 1én phytase
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tinh sach ding dé xdc dinh céc tinh chit enzyme,
chiing t&i d4 tién hanh tinh sach phytase qua ct sic
ky 4i luc. Do trén vector pET 22b(+) da duge thiét
ké sdn mot trinh tr ma hoa cho 6 histidine aminoacid
nim lién nhau ngay sau viung da nbi cho nén rét
thuén lgi cho vige tinh sach protein tai té hop.

San pham protein tai t& hop dugc kiém tra bing
dién di SDS-PAGE 12,5%. Két qua dién di sau khi
tinh sach, PhyC tai t6 hop dugc thé hién bing mjt
biang duy nhit cé trong luwgng phin tir khoang 47
kDa trén gel polyacrylamide (Hinh 1).
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Hinh 1. Tinh sach phytase tai t& hop. 1: Marker
chuén; 2 - 4; Phytase tai t6 hep dwee tinh sach & cac
phan doan khac nhau.

Ching t6i d8 x4c dinh ham hrong protein cia
cac phan doan tinh sach thu dugc bing phwrong phép
Bradford (1976). Két qua cho thdy lugng protein tinh
sach trong cac phin doan thu dugc nim trong
khoang 125 -153 pg/ml. Lugng protein ndy duge sit
dung dé xac dinh cac tinh chit cia enzyme.

X#c dinh hoat tinh cia PhyC tai tb hop

Anh huwdng cia pH dén hoat a6 va dp bén ciia
PhyC tdi 16 hop

Pé co thé sir dung PhyC tai t5 hop cho chin
nudi, didu quan trong d4u tién cin phai khao sat mot
56 yéu td anh huéng dén enzyme nay xem ching co
phi hop véi céc diéu kién ciia mdt enzyme chiin nu6i
hay khéng? Mét trong cdc yéu td cin quan tdm diu
tién 13 anh hwémg pH dén hoat do va do bén cia
enzyme.

Qua trinh khao sat dugc thuc hién béng cach cho
PhyC sau khi tinh sach (bd sung CaCl, 1 mM) phan
img véi co chit sodiumphytate & cac pH khéc nhau
tir 3 - 9, bing viéc sir dung cic dém glycine - HCI
{(pH 3 - 4); sodium acetate (pH 4 - 6) va Tris-HCI
(pH 7 - 9). Két qua trén hinh 2 cho thdy PhyC tai tb

hop ¢6 khd ning hoat dfng manh trong khoang pH
tir 5,5 - 7 va enzyme nay hoat dgng ti wu & pH 6,5.

Ngeai ra khi nghién eiru anh hudng ciia pH dén
d6 bén cia PhyC tai tb hop ciing cho thiy enzyme
nay kha ben trong giai pH tir 5,5 - 6,5. Chinh vi
PhyC tai t& hop hoat dong tét & pH 5,5 - 7 cho nén
enzyme ndy thich hgp dé bd sung vio thire #n cho
gia cAm bdi vi didu clia gia cdm co pH tr 6 - 7.
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Hinh 2. Anh hudng clla pH d&n hoat 8 va dé bén
clia PhyC tai td hop.

Anh Iueong ciia nhigt 49 va dj bén nhigt dén hoat
dg ciia PhyC tdi t6 hop

Bén canh viéc xdc dinh anh hudng cia pH dén
hoat d6 PhyC t4i t5 hop, chung t&i cling tién hanh
kiém tra kha nang chiu nhiét ctia enzyme nay thong
qua viéc do hoat d§ con lai cia ching & cac nhiét db
khéc nhau tir 30°C dén 80°C. Két qua & hinh 3 cho
thdy PhyC tai t& hop hoat dong tét & 55°C, cao hon
so voi nhi¢t A9 duge bao céo tir ching B subtilis
VTT E-68013 (50°C) nhung thip hon so v&i phytase
tir ching Bacilius sp. DS11 (76°C) (Kerovuo ef al.,
1998; Kim et af., 1998).

Dé kiém tra tinh bén nhiét, PhyC tai td hop duge
i vdi CaCl; I mM & céc nhiét dd khac nhau, sau d6
lam lanh & 4°C va phén tich chiing & didu kién tidu
chuan Két qua & hinh 3 cho thiy enzyme khong bj
mét hoat tinh trong thoi gian 20 phut tir nhigt d§
55°C trér xudng va hoat 36 enzyme vin cdn 85% sau
20 phat 1 & 60°C.
Tém lai, PhyC tai t6 hop hoat dong tét & nhiét
46 tdi uu Ia 55°C va pH t6i uu 1a 6,5 trong khi nhiét
d5 va pH ti wu cho phytase thd tir chiung B. subtilis
B1 hoat dgng la 50°C va 6,5. Nhin chung phytase tir
chiing tr nhién va PhyC t4i t§ hop ¢6 kha nang chiu
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nhiét va pH tuong d6i gidng nhau. Trong mdt sb
nghién cliru ngudi ta cling d3 chimg minh dugc ri‘ing
chc dic tinh sinh héa ciia PhyC tai t hop twong ty
nhu phytase tu nhién.
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Hinh 3. Anh hwéng clia nhiét d6 dén hoat dé va d6
bén clia PhyC tai td hop.

Anh huwdng cia cdc ion kim logi va chdt khir dén
PhyC tdi 16 hop

Anh huéng cia ion kim loai va chét khir dén
hoat d PhyC t4i t6 hop duge kjém tra bing cach st
dung sodium phytate lam co chat.

Bang 1. Anh hwdng cla ion kim loai va chét khir dén
hoat d PhyC.

lonkimioai  Hoat 46 PhyC twong ddi (%)
Béi chirng 100

MgCla 86

MnClz 55

CaCl, 100

CuClz 9

NiCl2 16

PMFS 98

EDTA 4

Hoat d6 cia PhyC tai té hop bi giam manh m&
khi ¢6 mit EDTA va Cu®*, con PMSF it anh hudng
dén enzyme nay (Bang 1). Nhin chung, tit ci ion
kim loai duoc thir & trén vdi ndng d6 1 mM da (rc
ché phytase ngoai trir Ca®*. Diéu ndy cling da dugc
Ha va Oh (2000) khéing dinh trong nghién ciru ciu
tric cha phytase tir ching B. amyloliguefaciens. Tac
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gia nay da cho rdng, ion canxi ¢6 vai trd quan trong
trong ciu tric va hoat tinh cia phytase. Mot vai tac
gia khéc ciing d3 chi ra énh hudng cta ion kim loai
dén hoat tinh cta phytase, trong d6 EDTA, Zn*', Cu
* va AP" ttc ché manh phytase tir ching B. subtilis
natto va Bacillus sp. DS11 (Shimizu, 1992; Kim et
al., 1998).

Tdc dpng ciia PhyC tdi 16 hop Ién cdc co chit thirc
dan chin nudi

Pé sir dung phytase bd sung vao thirc &n chan
nudi, didu quan trong nhét 1a phai thir nghiém kha
ning thiy phén phytic acid cé trong cac co chit
thudmg ding lam thire &n.

Ching t6i da sir dung mét sd co chit thuomg
dugce ding 1dm thite &n chan nudi nhu cam gao, bt
déu twong va bdt ngd dé thir nghiém. Céc co chét
ndy duge hip thanh tring & 100°C trong 10 phit
nhim loai bd phytase cilia thuc vit c6 sin trong co
chét. Co chit nay dugc 1am lanh va hoa tan trong
dém sodium acetate pH 6,5 véi ty 18 1% (w/v) rdi bd
sung 2 U/ml PhyC téi t8 hop, ¢ phan img & 55°C
trong 1 h rdi x4c dinh lugng phosphorus v6 co duge
gidi phong ra. Két qua duoc trinh bay trong bang 2.

Bang 2. Anh hwéng clia PhyC tai td hop 18n céc co
chét,

Co chét Phosphorus v6 co dwgc
giai phong trong 1 g co
chat (umoll/g)

Sodium phytate 8.5

Cam gao 3.6

Bét ddu twong 2.5

Bot ngd 2,8

Két qua & bang 2 chira ring, PhyC t4i t6 hop c6
thc dong dén tit ca cac co chét thire in dwoc thi,
trong dé luong phosphorus vé co dugce g1a1 phéng ra
nhidu nhét 12 cim gao, dat 3,6 pmol/g. Két qua trén
¢6 thé 13 do trong s6 cdc co chit trén, cam gao ¢6
chira nhiéu phytic acid nhét cho nén khi PhyC t4i tb
hop tac dfng vao lugng phosphorus vé co duge giai
phéng ra 13 16m hon cd. Theo sb liéu cua tic gia
Tyagi va Verma (1998) c4m gao 1a co chit cé chira
phiéu phytic acid nhit, chiém 80% tdéng sb
phosphorus ciia ban thin ching, trong khi d6 dau
twong va bot ngd chi chiém 60% va 72% theo thi ty.
Pidu nay ciing phtt hgp véi két qua da duge Kerovuo
va ddng tac gia (1998), Ngb Thanh Xufin vi Mai Thj
Hing (2006) dua ra khi thir nghiém phytase tu nhién
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tir chi Bacillus va phytase cia ching nim méc
Aspergillus niger XP.

Anh huwéng ciia trypsin va pepsin dén PhyC tdi té
hgp

Pé khing dinh mot cach chic chin PhyC tai td
hop ¢6 thé sit dung d¢é bd sung trirc tiép vao thirc 4n
chan nudi hay khéng, ching toi ciing da tién hanh
thir 46 bén ciia ching véi hai enzyme quan trong clia
dudmg tiéu hda 14 pepsin va trypsin.

Nhu d& trinh bay trong phin phwong phap,
chung t61 d3 sit dung PhyC sau khi tinh sach qua c6t
His-tag duge bd sung pepsin va trypsin vdi ty 18 1%
(w/w) U & 37°C trong 1 h, sau d6 cho hén hop trén
phan tmg sodium phytate dé xac dinh hoat dé
phytase con lai sau khi phan g véi hai enzyme
trén. Két qua thi nghiém duge trinh bay & bang 3.

Bang 3. Anh hwéng clia trypsin va pepsin 1én PhyC
tai td hop.

Dung djch Hoat d§ phytase con lai (%)
Pepsin + PhyC 23
Trypsin + PhyC 100

Két qua trong bang 3 d4 chi ra ring, PhyC tai t&
hgp khdéng bi tdc dong bdi trypsin bdi vi khi 0
enzyme nay voi trypsin trong 1 h, hoat d PhyC tai
td hop vin con lai la 100%. Trong khi d¢, Papp -
phytase téi t hop duwgce sinh tdng hop béi vi khuin
Pseudomonas putida thi lai bi bat hoat bdi enzyme
nay {Dharmsthiti ez al., 2005).

Ngoai ra, PhyC tai t5 hop cling min cam véi
pepsin vi hoat d§ PhyC con lai sau khi xir ly voi
pepsin trong 1 h chi con 23%. Diéu ndy hoan toan
phi hop v&i két qua chay dién di trén gel
polyacrylamide (khong théng béo) khi ban gel chi
thé hién mét bang phytase dugc xir 1y véi pepsin rét
manh trong khi bang phytase khong duge xir ly voi
pepsin rit lon. Két qua nghién ciu cia ching t6i
ciing phi hop két qua nghién ciu cia Kerovuo er al.,
1998 khi cho ring phytase tit B. subtilis VTT E-
68013 bj bit hoat bai pepsin.

Mic di PhyC bi bit hoat béi pepsin nhung xu
huéng chung hi¢n nay la san xuét nhimg ché phim
da enzyme (multi enzyme) cho nén vige két hop gitra
phytase clia nam m6c v6i phytase clia vi khufn s&
giai quyét dugc van dé trén.

Djng hoc enzyme

Theo mjt sb tai liéu da céng bd, phytase clia B.
subtilis c6 tinh dic hiéu co chét cao dbi v&i phytic
acid va céc phytase nay déu tuin theo phuong trinh
ciia Michaelis-Menten (Powar, Jagannathan, 1982;
Shimizu, 1992). Chiing t6i d tién hanh khio st kha
nang chuyén héa sodium phytate & cic ndng d6 va
thoi gian khac nhau. Két qua PhyC tai t5 hep ciing
tuin theo phuong trinh cia Michaelis-Menten va
giong hiu hét cac phytale cia chi Bacillus. Gia tri
Koy Vinax €2 PhyC tdi t& hop durge xac dinh 1a 0,48
mM vd 180 umol/phit. Trong khi do, gia trj K, cta
phytase d6i véi sodium phytate cia Bacillus sp.
DS11 13 0,55 mM va B, subtilis natto duge béo cdo
12 0,5 mM (Kim ef al., 1998; Shimizu, 1992},

Nhin chung, cic tinh chét cia PhyC tai t6 hop
rét thich horp diing trong viéc san xuft ché phim da
enzyme d bd sung vao thirc an cho djng vt da day
don nham lam tang kha nang hap thu phosphorus va
mudi khoang siin c6 trong thac #n cua chung Viéc
str dyng két hop gilta phytase cia nim méc voi
phytase ctia vi khudn di giai quyét dugc vin dé
phytase bi bt hoat b&i enzyme dudong tiéu héa va
chiing ¢6 thé hoat dong tét ca pH & da day (noi ma
phytase cta vi khuin khéng hoat dong dugc) ciing
nhu pH & rudt non (noi phytase cfia ndm méc bi mat
hoat tinh).

KET LUAN

Phytase t4i tb hop dirgc tinh sach qua c6t sic ky
&i lyc. Enzyme nay hoat tinh phytase t&i vu & nhiét
dg 550C va pH 6,5. Gi4 tri K, = 0,48 mM/ml, V.
= 180 pM/phiit

L¥i cam on: Céng trinh ndy diege thiec hién véi sy
1di trg kinh phi ciia dé tai KC-04-20 va dé tai Nghién
ciru co ban - Vién Co dién néng nghiép va Cong
nghé sau thu hogch,
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PURIFICATION AND CHARACTERIZATION OF RECOMBINANT PHYTASE

Do Thi Ngoe Huyenl, Nguyen Thi Hong Ha', Truong Nam Hai’, Nguyen Thuy Chau”*

"Vietnam Institute of Agricultural Engineering and Post-harvest Technology

*Institute of Biotechnology

SUMMARY

Phytate is the major storage form of phosphorus. It accounts for more than 80% of the total phosphorus
in some plant. Phytate acts as an anti-nutrient factor by forming insoluble complexes with protein and metal
jons in the intestinal tract, thereby prevents mineral absorption of monogastric animals. Therefore, the
addition of phytase to animal feed does not only enhance the efficiency of phosphate utilization but also
reduce the phosphorus pollution in areas of intensive animal production. The pAyC gene coding for phytase
derived from B. subtilis B1 was expressed successfully in £ cofi BL21 cells. In this report, we studied the
characteristics of recombinant phytase to use in animial feed. As a result, phytase, purified by Hig tag
column chromatographies, had an estimated molecular weight of 47 kDa on SDS - polyacrylamide gel
electrophoresis. The optimum pH and temperature for recombinant phytase activity were 6.6 and 55°C,
respectively, with 1 mM CaCl,. Study on the effect of chelating agent and metal ions showed that the
enzyme was strongly inhibited by EDTA, Cu™ ion. Addition of Ca® ion to the PhyC helped increase its
temperature stability. This enzyme was sensitive to pepsin, whereas it was highly stable with trypsin, The
K., value for sodium phytate as the subtrate was 0,48 mM, a V ,; of 180 umol/min.
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