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ABSTRACT

31 strains of B. subtilis (02 Rd2 Ba, Ba rice 1, Bs11, Bs12, Bs13, Bs14, Bs21, Bs22, Bs23,
Bs24, Bs31, Bs32, Bs33, Bs35, BsCP, BsDN, Ba 21, Ba 38, Ba 43, Ba 44, Ba 49, Ba 55, Ba
58, Ba 64, Ba 65, Ba 69, Ba 71, Ba 81, Ba 82 and Ba 85) in order to evaluate phytase enzyme
synthesis (qualitative methods) with triplicates. Based on periphery zone of enzyme, seven
bacteria strains produced the highest phytase activity (Bs 24, Ba 64, Ba 82, Ba 85, Ba 24, Ba
58 and Bs 14). After that, evaluation of the optimal conditions for phytase activity as the
incubation time (24, 36, 48, 60 and 72 hours), temperature (30, 40, 50, 60 and 70°C) and pH
(4, 0; 45; 5.0, 5.5; 6.0; 6.5; 7.0; 7.5 and 8). The results show that the synthesis of phytase
with optimal conditions such as incubation time (36h), temperature (40-60°C) and pH (5.0 to
6.5) in the solid subtrate medium to produce highly phytase enzyme activity in seven B.
subtilis strains; in which, the highest strain is B. subtilis Ba58 (0.35% Ca'*?).
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DAT VAN DE

Thirc dn c6 ngudn gdc protein thuc vat duoc sir dung 12 sy lwa chon thay thé cho viéc ton kém
va khan hiém bot ca trong thirc 4n thiy san ciing nhu chan nuéi. Tuy nhién,mbi quan tam 16n
VGi cac thanh phan thuc vatla sy hién dién caa chat khang dudng (phytate). N6 duoc tim thay
trong hau hét cac thirc dn c6 ngudn gbe tir thue vat nhu gao, lta mach, dau twong, bong va
me, chiém tir 60-90% tong phosphor (P) la thanh phan khong hitu dung cho cA(NRC, 1993;
Lopez va ctv.,2002). P con lai dugc ton tai dudi dang phosphate vo co hoa tan va P té bao.

Phytase la enzym lam giam hiéu lyc tinh khang dudng cua thirc dn c6 ham lugng phytate cao. Phytase
hién dién trong tyr nhién, tir vi sinh vat, thie vat ciing nhu mot sé mo dong vét. Chang han nhu phytase
dugc phan lap tir thyc vat (Reddy va ctv., 1989), vi khuan (Rodriguez va ctv., 1999) va nim
(Pasamontes Va ctv., 1997). Phytase c6 thé 1am tang hap thu Ptrong co thé vat nudi thém 60%va
dugc dung nhu 1a chit b sung bat buge cho thic an chan nudi ¢ chau Au, Pong Nam
A Han Qudc, Nhat, Dai Loan dé giam tac hai dén madi truong do P tir phan vat nudi thai ra.
Mot s6 nghién ctru vé hiéu qué cta phytase trong thiy san da dugc cong bd & mot s6 quédc
gia trén thé giéi. Theo Furuya va ctv., (2001), viéc str dung phytase trong khau phan thirc an
nham tang calcium va phosphor hiru dung, cai thién toc d¢ ting truong va ting hidu qua su
dung thirc an. Viéc thuc hién hoat tinh phytase tir cac vi sinh vat 1000Ul/kg thic an mang
lai két qua trong viéc tang truong va sir dung cac chat khoang tuong tu vai viéc sir dung cac
khau phan thirc an tir thuc vat bo sung véi phosphor vo co (Liebert va Portz, 2005).

Do d6, céc sinh vét c6 kha ning tong hop phytate véi hoat lyc cao da tro thanh mbi quan
tdm I6n d6i véi cde nha nghién ciru ndi chung va xay dyng thirc an thiy san noi riéng.

Vi viy, chang tdi tién hanh nghién ciu:thu nhan enzyme phytase tir vi khuan Bacillus
subtilis.

PHUONG PHAP NGHIEN CUU

Thu nhan phytase tir Bacillus subtilis
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31 chung Bacillussubtilis (Ba 02 Rd2, Ba lial, Bs11, Bs12, Bs13, Bsl14, Bs21, Bs22, Bs23,
Bs24, Bs31, Bs32, Bs33, Bs35, BsCP, BsDN, Ba 21, Ba 38, Ba 43, Ba 44, Ba 49, Ba 55, Ba
58, Ba 64, Ba 65, Ba 69, Ba 71, Ba 81, Ba 82 va Ba 85)

<&
<

Chung Bacillussubtilis c6 vong
phan giai co chét cao

<

Khao sat kha nang sinh phytase
(dinh tinh)

ol

A 4

Khao sat kha nang sinh phytase
(dinh lugng)

7 chung Bacillussubtilis(Ba 58, Ba

64, Ba 82, Ba 85, Ba 24, Bs 24 va Bs 14)

Khao sat yéu t6 anh huong sinh tong hop
phytase trén mdi truong ban ran

Thoi gian u (24, 36, 48,
60 va 72 gio)

Nhiét d6 (30, 40, 50, 60
va 70°C)

pH (4; 4,5; 5; 5,5; 6; 6,5;
7; 7,5va8)

Chon B. subtilis c6 phytase cao nhét

CaCl; (0,1%, 0,15%, 0,2%, 0,25%,

A 4

Thu ché pham tho

0,3%, 0,35%, 0,4%, 0,45%, 0,5%)

Hoat tinh phytase dugc phén tich theo Fiske va Subbarow (1925). M6t don vi (U) cua phytase
hoat dong dugc dinh nghia la lugng enzyme giai phonglmmol ctia Pi trong 1 phat tir sodium

phytate & 37°C, pH 5.

A*V*L

Hoat tinh phytase = — (U/Q)

Trong do:

A: ndng do phospho suy ra tir duong chuan (nmol)

05*m=*t

V: thé tich dung dich phospho trugc khi cho thude thir (5ml)
L: d6 pha lodng enzyme

0,5: thé tich enzyme cho vao phan tng

m: khéi lwrong ché pham enzyme phan tich
t: thoi gian phan tng (phut)

Phan tich thong ké

Tat ca cac sb lidu thu thap dugc sau thi nghiém dugc tinh toan bang phdn mém Excel va xu Iy
thong ké theo phuong phap phéan tich phuong sai mot va hai yéu té (one way va two way
ANOVA) bang phan mém Stagraphic for Win. Su khac biét vé cac chi tiéu trong thi nghiém
gitta cac nghiém thirc duoc so sanh bang tric nghiém Tukey v6i mic ¥ nghia thong ké P <

0,05.
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KET QUA VA THAO LUAN
Phan lap va tuyén chon chiing vi khuan Bacillus subtilis phan giai phytase

31 ching vi khuan Bacillus subtilis dugc chon va phan lap tir cac ngudn gdc khac nhau trong
moi truong nudi cdy & 37°C trong 36 gid. Trong qua trinh nudi cdy, ching vi khuén c6 kha
ning san sinh enzyme phytase thé hién qua vong phan giai (vong trong subt bao quanh khuan
lac). Vong phan giai dugc hinh thanh nhd vao kha ning hoa tan hop chit phospho dugc bd
sung trong moi trudng nudi cay. Dya vao dudng kinh vong phan giai danh gia dinh tinh kha
ning phan giai co chit manh hay yéu ctia chung vi sinh vat phan 1ap.

Bang 3.1. Bang theo ddi dinh tinh vong phan giai co chat

Buong kinh buong kinh

. ~ ... Duongkinh L A buong kinh
B.subtilis o9 phangiai - L e D/d+SD B. ~vongphan e D/d+SD
phytase (D) (d) cm = SD subtilis ~ giai phytase (d) cm + SD
cm * SD B (D) cm £ SD B

Ba 02 Rd 1,43 + 0,05 0.2+0.0 7177029 Bas8s 2,77+ 0,05 03+0,0 9,22+0,19
Ballua 0.93+0.12 0.3+0.0 3.11"+0,38 Bs1l 1,13 + 0,06 02+00  5679+029
Ba21l 1,47 + 0,06 0,3+0,0 489%+0,19 Bs12 1.13 +0.06 02+00  5679+0.29
Ba 24 2,87 +0,11 03+00 956“"+0,38 Bs13 0.93 + 0.06 0.2+0.0 4.67"+0.29
Ba 38 2,07 +£0,11 0,3+0,0 6,80'+0,38 Bs14 2.67 +0.06 0.2+0.0 8.89' +0.19
Ba 43 2,00 0,20 0,3+0,0 6,67"+0,67 Bs21 0.87 + 0.06 0.2+0.0 4.33%+0.29
Ba 44 1,87 +0,11 0,3+0,0 6,229 +0,38 Bs22 1.27 + 0.06 02+0.06 567%+144
Ba 49 1,20 + 0,00 0,2+0,0 6,000+ 0,00 Bs23 0,73 + 0,06 0,2+0,0 3,67°+0,29
Ba55 1,47 £ 0,05 0,3+0,0 489%+0,19 Bs24 3,63+0,12 04+00  9.08%+0.29
Ba58 3,40 +0,17 0,3+0,0 11,33"+0,58 Bs31l 0,53 + 0,06 0,2+0,0 2,67°+0,29
Ba 64 2.97 +0.06 0.3+0.0 9.89"+0.19 Bs32 1,13 + 0,06 02+00  5679+567
Ba 65 1.10 + 0.00 0.2+0.0 550+ 0.00 Bs33 1,13 + 0,06 02+00  5679+567
Ba 69 0.53 + 0.06 0.2+0.0 267°+029 Bs35 0,00+ 0,0 0,2+0,0 0,00% + 0,0
Ba7l 2.03 +0.06 0.3+0.0 6.78"+0.19 BsCP 0,50 + 0,0 0,2+0,0 2,50° + 0,0
Ba sl 1.40 + 0.00 0.2+0.0 7,000£000 BsDN 1,43 + 0,06 0,2+0,0 7,17 +£0,29
Ba 82 2,93+0,11 0,3+0,0 9,78™ + 0,38

Trong thi nghiém, hau nhu cac ching vi khudn déu c6 kha ning san sinh enzyme phytase
ngoai trir B. subtilis Ba 35. Trong d6, 07 chung B. subtilis Ba 58 (9,08 + 0,29), Ba 64 (9,89 +
0,19), Ba 82 (9,78 + 0,38), Ba 24 (9,56 + 0,38), Ba 85 (9,22 + 0,19), Bs 24 (11,33 + 0,58) va
Bs 14 (8,89 + 0,19) c6 dudng kinh vong phan giai co chét cao nhat, sai khac rat c6 y nghia so
VGi cac chung vi khuan khac (P < 0,05) (Bang 3.1).

Tur két qua khao sat phan lap cac chung vi khuan, ta tuyén chon dugc 7 chung
co khd nang phan gidi tot nhat la Ba 58, Ba 64, Ba 82, Ba 85, Ba 24, Bs 24 va Bs 14 d¢ ticp
tuc tién hanh cac thi nghiém tiép theo.

Khio sat thoi gian sinh téng hep phytase tir chiing vi khuin

Két qua cho thdy co su sai khac rat y nghia vé hoat tinh enzyme phytase thu dugc tir cac
ching vi khuan B. subtilis thay déi theo thoi gian u & nhiét d6 nhit dinh 37°C. T4t ca 7 chung
vi khuan duoc tuyén chon cho kha ning san xuit phytase c6 hoat tinh cao nhat ¢ thoi gian u 1a
36h. B. subtilis Ba 58 san sinh phytase c6 hoat tinh cao nhét (328.20 + 9,34 U/g) sau khi dugc
1 36h ¢ 37°C ¢ cling mat do 10’CFU/mL; khac biét rat ¢ y nghia v& mit théng ké v6i nhiing
ching vi khuan con lai (P<0.05) (Bang 3.2). Sau thoi gian u 48h, hoat lyc phytase dugc giam
dan khi gia tang thoi gian i dén 72h trong thi nghiém.

Tuong ty, tly theo nhém vi sinh vat ciing nhu vi khuan ciing tiy vao mdi giéng va loai anh
hudong dén ning suit va hoat tinh cua phytase (Pandeyvactv.,2001). Nhu vay, nghién cuu va
san Xuét phytase tir vi sinh vat va diéu kién sinh tong hop phytase t6t nhat ciing nhu bao quan
hoat tinh phytase aé thanh mot san pham thuong mai phai con nhiéu nghién ciu nira.Két qua
nghién ctru ndy 12 tién dé gitip cho nhing nghién ctru tiép theo dé sinh phytase cao nhu ap
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dung k¥ thuat tai to hop gen gibng nhu mot sd nghién ciu tir vi sinh vat. G vi khuan B.
subtilis tong hop phytase 9-15U/mg (Kerovuo vactv., 1998; Greiner vactv., 2007b); B. subtilis
(natto) san xuat 8,7 U phytase/mg (Shimizu, 1992), Bacillus sp. DS 11 dat phytase khoang 20
U.mg™ (Kim va ctv.,1998). Thém vao dé, hoat tinh phytase trong nghién ctru tir ndm A.
fumigatus va A. terrus twong tng 1a 23 va 198 U.mg™ (Wyss va ctv., 1999; Greiner va ctv.,
2009) va loai E. coli san xuat 50 - 811 U.mg™ (Konietzny va Greiner, 2002), 1210 U.mg™ déi
voi Candida krusei (Quan va ctv.,2002), 2344-3960 U.mg™ tir Yersinia spp. (Huang va

ctv.,2008).
Bang 3.2. Hoat tinh phytase (U/g) san xuét tir cac ching B. subtilis ¢ thoi gian i khac nhau

Chutng B. Hoat tinh enzyme phytase (U/g) = SD
subtilis 24 36h 48h 60h 72h
Ba 58 179,53%+ 391  328,20°y+ 9,34 269,70+ 2,69 184,50byi 520 139,17%+ 6,51
Ba64  189,00°,% 9,08 287,20%# 12,40 244,23°+ 8,56 200,83°+ 9,26 136,30°%+ 6,02
Ba 82 173,83°%+ 5,78  239,30%+ 8,15 180,76%+ 6,04 15533°+ 7,84  136,90°* 5,96
Ba24 172,70°, 6,06  274,53%+8,06 203,33°+ 7,78  158,17°4 3,68  126,30°+ 4,49
Ba 85 118,17+ 4,63  190,50°%* 7,25 150,07+ 7,71  115,70°,+ 6,66  103,43%,* 5,54
Bs 24 121,77+ 759  188,97°+ 8,85 142,87°+7,39  96,50°* 5,93 72,83+ 2,73
Bs14 91,50°+ 7,45  143,10°+ 459 11830°+517  83,70° 5,00 57,83%+ 4,59

Trong cling Mgt hang, Cac gia tri trung binh ¢ ki tu (a, b, ¢, d, e) cé su khdc biét vé mdt
thong ké (P<0,05); trong khi dé, trong ciing mét cét, cdc gid tri trung binh ¢6 ki tw (u, v, w, x,
y, 2) ¢0 su khéc biét vé mat thong ké (P<0,05).

Khao sat d9 bén ciia hoat lyc phytase znh hudng theo nhiét do

Tinh 6n dinh nhiét d6 enzyme la mot van dé dic biét quan trong. O cac nha may, thic an vién
thuong dugc thyc hién ¢ nhiét do tir 60 dén 95°C. Phytase duoc tiép xtic voi nhiét do lam
thirc an vién cho mot khoang thoi gian trong khoang gidy dén vai phdt. Thém vao d6, phytase
duoc 4p dung phuong phap phun vao thirc dn vién hodc bang chat héa hoc bao pha cia
phytase nham han ché viéc anh huéng dén hoat tinh enzyme, c6 thé duy tri trong qua trinh
bao quan lau dai hodc van chuyén ¢ nhiét d6 méi trudng bén ngoai. Bén canh do, tinh 6n nhiét
enzyme dya vao dic tinh cta vi sinh vat. Hau hét cac phytase tir cac thyc vat s& bat hoat &
nhiét do trén 70°C trong vong vai phat, trong khi hau hét cac vi khuan tuong tng giir lai dang
ké hoat tinh enzyme trong thoi gian dai.

Bang 3.3 Hoat tinh phytase (U/g) san xuét tir cac chung B. subtilis & nhiét do khac nhau

Chutng B. Hoat tinh enzyme phytase (U/g) = SD

subtilis 30°C 40°C 50°C 60°C 70°C
Ba58  116,23%,+ 6,92 337,67°*26,35 338,50°# 37,81 32547°+ 2566 183,87°% 16,99
Ba64 122,67+ 1222 266,73°+1132 277,30%%9,35  200,83%+ 9,26  136,30%z 6,02
Ba82  173,83°+578  239,30°%+8,15 256,97+ 2552 154,10°,+ 1525  51,63%,+ 9,78
Ba24  11557°,%827 27453°+806  20333°+7,78  158,17°,£3,68  126,30%z 4,49
Ba85  152,13°#4,71 206,80%: 14,11 252,63°,£10,07 27517%,+12,20 57,97°* 16,24
Bs24  98,43",* 14,42 192,73%+ 10,37 254,20%+ 11,31 267,10+ 11,31  64,90°%% 6,25
Bs14 84,10°+ 16.63  15517°+8,24  206,27%+ 16,96  68,60°+ 9,82 23,87%% 4,62

Trong cung mgt hang, cac gia tri trung binh c6 ki tw (a, b, ¢, d, e) cd su khdc biét vé mdt
thong ké (P<0,05), trong khi do, trong cung mét cot, cdc gid tri trung binh cO Kitw (v, w, x, y,
2) ¢0 sy khac biét ve mat thong ké (P<0,05).

Két qua thi nghiém cho thiy, hoat tinh phytase dwoc san xuat ching nhiing phu thudc vao
gidng, 1odi vi sinh vat ma con c6 diéu kién boi nhiét d6. Trong thi nghiém, nhiét d6 ti wu cho
tinh bén ciia hoat tinh phytase anh hudng bai timg ching vi khuan B. subtilis khac nhau dao
dong tir 40 dén 60°C (Bang 3.3). R0 rang, chung vi khuan B. subtilis Bs 58 thu nhan phytase
c6 d6 bén chiu nhiét tot nhét tir 40°C dén 60°C (333,87 + 27,12 U/g); ké dén 14 B. subtilis Bs
24 bén & nhiét do 50 — 60°C (260,65 + 12,33U/g); B. subtilis Ba 64 va Ba 82 (twong ting
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272,02 + 10,94 U/g va 248,13 + 19,51 U/g) bén & nhiét do 40 — 50°C; nhing chiing vi khuin
con lai co kha ning thu nhan phytase c6 d6 bén ¢ nhiét do 50°C, ngoai trur B. subtilis Ba 24
thép nhat & nhiét do 40°C. Sau khi gia ting nhiét d6 dén 70°C, hoat tinh phytase hoan toan
giam dot ngdt tir 11,6 dén 54,3%.

Hoat tinh phytase dat cao nhét tir B. subtilis khoang 9-15U/mg duy tri ¢ 55-60°C (Kerovuo va
ctv., 1998; Greiner va ctv., 2007); B. subtilis MD2 phytase ¢ 67-73°C (Thi va ctv.,2010) va
Bacillus sp. DS11 phytase & 70°C (Kim va ctv.,1998). Tuy nhién, nhiét do tdi wu cho hoat Iyc
phytase duogc khao sat & vi khuan Klebsiella aerogenes at 60-70°C (Tambe va ctv.,1994); nim
men Schwanniomyces castellii & 77°C (Segueilha va ctv.,1992) va Pichia sp. ¢ 70-80°C
(Nakamura, 2000). Cé4c phytases chiu dung nhiét do cao cho dén nay da dugc phén lap tir
Pichia anomala (Vohra va Satyanarayana, 2003), S. castellii (Segueilha va ctv., 1992), A.
fumigatus (Pasamontes va ctv., 1997) va Lactobacillus sanfranciscensis (De Angelis va ctv.,
2003). Phytase cua P. anomalacé kha ning chiu dung duoc 30 gio & 70°C. Hoat tinh enzyme
tir A. fumigatus bi mat chi c6 10% khi tiép xac trong & 90°C trong 20 phit (Wyss va ctv.,
1999). Tuy nhién, su én dinh ciia enzyme ndy phy thudc rit nhidu vao sw hién dién cia Ca*?.

Khao sat do bén ciia hoat lwc phytase 4nh huéng theo pH

Thi nghiém chimg minh hoat lyc phytase phy thudc vao mdi chung B. subtilis ma ¢c6 muac pH
t6i wu khac nhau. Marc pH t6i wu cho do bén hoat tinh phytase tir 5,5 dén 6,0 thu nhén tir
ching vi khuan B. subtilis Ba 64, Ba 82 va Ba 24 (92,3 dén 100% hoat tinh phytase); ké dén
ching B. subtilis Ba 58 va Bs 14 thu nhan phytase c6 d6 bén & pH 6,0 — 6,5; B. subtilis Bs 24
c6 kha ning sinh tong hop phytase & pH 5,0 — 5,5; riéng B. subtilis Ba 85 tong hop phytase
ngoai bao & phé pH rong hon tr 5,5 dén 6,5. Tét ca cac chung B. subtilis giam do bén hoat luc
phytase ¢ pH dudi 5,0 va I6n hon 7,0 (Hinh 3.1).

120 - ——Ba58
v —=-Ba 64
%100 ——Ba 82
= ——Ba 24
= 80 ——Ba 85
an > Bs 24
——Bs 14

40

20

4 45 5 5.5 6 6.5 7 7.5 gPH

Hinh 3.1 Anh huong pH dén hoat tinh phytase tir cac ching B. subtilis.
Gidng Bacillus va Enterobacterciing nhu mot s thuc vat, phytase co diéu kién pH téi uu
trong khoang 4,0-6,0(KonietznyvaGreiner,2002).Nhirng nghién ctru trude day cho thay pH tdi
vu 14 6,5 & vi khuan B. subtilis N-77 (Shimizu, 1992), pH 6-7 tir B. subtilis MD2 (Thi va ctv.,
2010), pH 7,0 tu B. subtilis VTT E-68013 (Kerovuo va ctv., 1998) va Bacillus sp. DS11 c6
kha ning san sinh phytase cao nhéat & pH dao dong tir 4,0 dén 8,0 (Kim va ctv., 1998). Ngoai
ra, nhitng vi sinh vat khac nhu Selenomonas ruminantium JY35, pH 4,0-5,5 (Yanke va ctv.,
1999); Klebsiella aerogenes ¢ pH 4,5 va 5,2 (Tambe va ctv., 1994) va Aspergillus sp. ¢ pH
4,5 (Greiner va ctv., 2009).
T6m lai, & cing moi truong ban ran dé sinh téng hop phytase voi nhirng diéu kién tdi wu nhu
thoi gian u (36h), nhiét do (40-60°C) va pH (5,0 - 6,5) cho két qua enzyme phytase c6 hoat
tinh cao ¢ 7 chung vi khuan B. subtilis. Trong d6, ching vi khuan dat cao nhit 1a B. subtilis
Ba 58. Ngoai ra, duy tri hoat lyc enzyme phytase 6n dinh c6 sy gop phin cua ion Ca®".
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Khao sat d9 bén ciia hoat lue phytase anh hudng theo Ca*

Tién hanh khao sat anh huéng cua ion Ca** dén kha ning sinh téng hop enzyme phytase cia
chung Ba58. lon kim loai Ca®* déng vai trd quan trong dbi v6i viéc 6n dinh hoat dd enzyme
phytase cua Bacillus ( Kim va ctv,, 1998). Két qua tir Bang 3.4 cho thay, hoat 40 enzyme
phytase cao nht & nong d¢ ion Ca”* dugc bd sung 12 0,35%, cy thé 1a 365,33 + 4,34 Ul/g, ké
tiép 1a nong d6 0,3% (313,33 £6,67 Ul/g) va 0,4% (265,33 + 3,33 Ul/g). Két qua xu ly thong
ké cho thiy, hoat d6 enzyme phytase c6 su khac biét rit c6 ¥ nghia giita cac ndng do ion Ca**
khac nhau trong cung thi nghiém (P < 0,01).
Bang 3.4. Két qua bién thién hoat do enzym phytase theo ndng do Ca®*

Nong do Ca** HD enzyme phytase Nong do Ca** HD enzyme phytase
(%, wiw) (Ul/g CT) (%, wiw) (Ul/g CT)
0,10 104,67' £ 2,33 0,35 365,33% + 4,34
0,15 132,67"+ 1,00 0,40 265,33 + 3,33
0,20 203,33° £ 5,67 0,45 183,33+ 1,34
0,25 236,67% + 9,00 0,50 148,679 £ 1,67
0,30 313,33" £ 6,67

S6 liéu trong bang [a gia tri trung binh cia 3 lan ldp lai + SD. CAc gia tri trung binh c6 ki tir
theo sau giong nhau khéng cé sw khéc biét y nghia vé mdt thong k& (P < 0,01)

Tuy vao dic diém sinh 1y sinh hoa ciia mdi loai vi sinh vat ma nhu cau Ca®" khac nhau. Két
qua thi nghiém cho thdy sau khi hoat d6 phytase dat cuc dai & nong do Ca* vao moi truong 1a
0,35%, nong d6 ion Ca®* ting din thi hoat do phytase lai co xu huéng giam, diéu nay c6 18
boi ndng do ion Ca** d4 bao hoa va s& rc ché qua trinh sinh tdng hop enzyme cua Bacillus.

KET LUAN

Nhu vay, két qua thi nghiém chirng minh hoat tinh phytase phu thudc vao mdi ching vi khuan
Bacillus subtilis ma cac diéu kién anh huong (nhiét do, pH, ion kim loai) thay d6i. Nhitng yéu
t6 t6i uu nham thu nhan phytase cao nhu: (1) thoi gian 1 12 36 gio;( 2) nhi¢t d§ dao dong tur
40°C dén 60°C va pH téi uu (tir 5,5 — 6,5) va 0,35% ndng d6 ion Ca*? & vi khuan B. subtilis
Ba 58.
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