Tap chi Khoa hoc 2012:24a 222-232 Truong Dai hoc Can Tho

TOI UU HOA MOI TRUONG NUOI CAY
ASPERGILLUS NIGER DE TANG HIEU SUAT
SAN SINH PHYTASE

Nguyén Thi Xudn Dung', Nguyén Viét Khoa’, Nguyén Vin Tinh’,
Tran Nguyén Nhdt Khoa® va Lam Thi Kim Chung®

ABSTRACT

This study aimed to determine the most appropriate culture conditions Aspergillus niger
such as substrate, moisture, cultivation time, pH, temperature, and minerals for culturing
the selected isolate. In addition, the applicability of this phytase was investigated. The
results showed that phytase production by A. niger PEI was optimized through a 5-day
semi-solid culture on corn meal substrate (60% moisture, pH 7.0) supplemented with 1%
glucose:sucrose (1:1), 0.25% malt extract:ammonium sulfate (1:1), and 1% of KH,POj,.
The optimal pH and temperature of the crude enzyme extract were 3.5 and 65°C,
respectively. The enzyme appeared to be stable during a 24-hour incubation at 4°C in a
pH 3.5 buffer. It was strongly inhibited by the presence of ImM and 5SmM Fe&**, Mg*",
Mn’*, Na*, K" and Zn*". Partly purified phytase through acetone precipitation could be
stored at 4°C in a pH 3.5 buffer for 3 weeks without major loss of activity.

Keywords: acetone precipitate, A. niger, culture conditions, phytase, preservation

Title: Optimizing the culture conditions of Aspergillus niger for high level phytase
production

TOM TAT

Be tai duwoe thiee hién nham tim ra cdc diéu kién nuoi cay Aspergillus niger PEI nhu pH,
am do, thoi gian, khoang chdt ciing nhir nguon co chdt thich hop dé ting nang sudt sinh
tong hop phytase. Pong thoi khdo sat mét sé diéu kién Iy héa dé ung dung enzyme nay
vdo trong chan nudi mot cach hiéu qua. Két qua nghién ciru cho thay véi nguon co chat
la bot bap thi ching nam A. niger PEI sé cho hoat tinh cao nhdt (8.897 Ulg co chat)
trong thot gian nuoi cay la 5 ngay. pH téi wu dé nam phdt trién va tong hop enzyme la 7
ciing véi am dé la 60%, glucose pha tron voi sucrose (ty 1é 1:1) voi nong dé 1%, hon hop
malt extract va amonium sulfate (ty 1é 1:1) voi n&ng do 0,25%, KH>PO, 1%. pH va nhiét
dé t6i wu cho hoat dong cua phytase lan luot 1a 3,5 va 65°C. Phytase kha bén & nhiét do
4°C va pH 3,5 trong 24 gio. Ngodi ra, phytase con bj irc ché béi mét sé ion kim logi nhw
FeH, MgH, Mn’", Na', K va 't 6 néng do ImM va 5mM. San phcfm phytase tho két
tiia bang acetone cé thé dwoce bdo quan & dang dung dich & pH 3,5 trong 3 tuan ¢ 4°C.
Tir khéa: Aspergillus niger, bio qudn, diéu kién nuéi cdy, phytase, tiia acetone

1 GIOI THIEU

Nguon phospho chu yéu co trong ngii cc & dang hop chit phytate rat kho tiéu déi
véi vat nuoi da day don nén thudng bi thai ra ngoai nhung dé dap tng nhu cau

! Vién NC&PT CNSH, Truong Pai hoc Can Tho

2 Sinh vién CNSHTTK33, Vién NC&PT CNSH, Truong Dai hoc Can Tho
3 Sinh vién CNSHTTK34, Vién NC&PT CNSH, Trudng Dai hoc Can Tho
* Sinh vién CNSHK33, Vién NC&PT CNSH, Trudng Pai hoc Can Tho
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phospho can thiét phai bd sung phospho v6 co. Tuy nhién, cac chit nay khong tiéu
hoéa hét s€ bai tiét phospho vao trong phan thai [am 6 nhi€ém méi trudng.

Céc nghién ctru gan day cho thay viéc bo sung phytase to ra c6 hiéu qua trong viéc
cai thién tinh hinh trén. Phytase la enzyme co thé thuy phén phytate trong duong
tiéu hoa cua vat nudi, giap hap thy phospho t6t hon. B6 sung phytase vao thirc an
¢6 thé lam glam su bai tiét P trong phan, tr d6 han ché duoc 6 nhiém moi tru(mg
Phytase con gitp giai phong canxi va cac nguyén t6 vi luong khac, dong thoi giam
luong phospho v6 co sur dung; do d6 giam chi phi thirc an cho vat nuoi.

Chan nudi 1a mot linh vuc quan trong ¢ Viét Nam nén nhu clu vé thuc an gia suc
rit cao. Vi vdy, viéc nghién ctru san xuit phytase 1a hét strc can thiét. Phan 16n
enzyme phytase dugc sinh tong hop boi cac vi sinh vat. Trong do, loai nam
Aspergillus niger 1a nguon san xudt phytase tlern nang. Tuy nhién, ¢6 it tai li¢u
trong nudce nghién ciru vé moi truong nudi cay dé sinh tong hop phytase cao tir
loai nam moc nay. Do do, de tai dugc thuc hién nham tbi wu hoa méi truong nudi
ciy dé tang ning suat sinh tong hop phytase cao. Tir d6 thiét 1ap duoc quy trinh
san xudt ché pham sinh hoc phytase tir 4. niger dé dap tmg nhu cau phytase bd
sung trong thirc an gia suc.

2 NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Nguyén liéu

Chung A. niger PE1 dugc phan lap tr phong Cong nghé Enzyme, Vién NC&PT
CNSH, khoai tay, triu, bot mi, bot bap.

Hoéa chat: Glucose, Sucrose, Maltose, Mannose, Fructose, KH,PO,, NaCl, agar,
MgS0,.7H,0, Ammonium sulphate, Glycine, CaCl,, FeSO,.

Mai truong ban rin co ban: phytate : trdu (ti 16 1:2) bd sung 50% dung dich
khoang goébm: MgS0,.7H,O (0,1g/1), KCl (0,5g/1), FeSO, (0,01g/l), (NH4),SO,
(5g/1), MnSO, (0,01g/1), NaCl (0,1g/1), CaCl, (5g/1), pH 5,0.

2.2 Phuwong phap

2.2.1 Xac dinh hoat tinh phytase theo phuong phap Heinonen va Lahti (1981)

Céc gdc phosphate ty do (do phytase cit co chat phytate tao ra) s& tac dung véi
ammonium molybdate cho ra phosphomolybdate ¢6 mau vang. Khi khur
phosphomolybdate, mau vang s€ chuyén thanh mau xanh molydate theo phan rng:

2M002.4MOO3 + H3PO4 + 4H20 — (M002.4MOO3)2.H3PO4.4H20

Hoat tinh cua phytase dugc xac dinh dya trén lugng phosphorus sinh ra trong mau
khi do d6 hap thu ¢ budc song 880nm.

2.2.2 Téi wu héa méi truong nudi cdy dé ndng cao hiéu sudt sinh tong hop
phytase cua chung A. niger chon loc duoc

TNI: Anh hwéng ciia nguon phytate va thoi gian nudi cdy

Chung A. niger PE1 dwoc nudi trén moi trudng ban rin co ban véi cac 5 ngudn
phytate (bot mi, bot bip, bt bap trich béo, bot dau, bot dau trich béo) va thoi gian
nudi cay tir 3 dén 7 ngay.
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TN2: Khdo sdt anh hudng ciia am do va pH 1én méi truong nudi cdy

Nu6i ciy nam mdc voi ngudn phytate va thoi gian dugc chon tr TN1. Am db thay
doi trong khoang 40, 50, 60, 70, 80% va pH tr 3 dén 7.

TN3: Khdo sat anh hieong ciia ham lwong va nguon carbon bé sung

Véi cac diéu kién duge chon tir hai TN trén, bd sung thém 5 nguén carbon (Glu,
Suc, Mal, Man, Fru, Glu+Suc) véi cac ham luwgng khac nhau: 0; 0,25; 0,5; 1; 1,5%

TN4: Khdo st anh hieong ciia ham lwong va nguén nito bé sung

Tur cac diu kién tdi thich duoc chon, tién hanh bd sung 5 nguén nito khac nhau
(glycine (Gly), malt extract (ME), yeast extract (YE), ammonium sulfate (AS),
malt extract + ammonium sulfate (ME+AS)) v6i ham lugng tang dan tir: 0; 0,25;
0,5; 0,75; 1%.

TNS5: Khdo sat anh hieong ciia ham lwong KH>PO, (nguon P) bé sung

A. niger dugc nudi voi cac didu kién t6i wu tir cac TN trén nhung thay d6i ham
luong KH,PO, (nguon P) tr 0; 0,5; 1,0; 1,5; 2,0g; 2,5g/100g mo6i truong.

2.2.3 Khao sat cdc diéu kién héa Iy lén san pham enzyme phytase thé tir A. niger
TN6: Anh huong cua nhiét do lén hoat tinh cua phytase

Nhiét do tbi u’u:‘Dich trich enzyme tho (trich ly tr sinh khéi ndm méc duoc nuodi
cay trong cac dicu kién dugc chon ra ¢ trén) dugc u 10 phut ¢ cac nhiét dd: phong
(~35C),45C,55C,65C,75C, 85C.

D6 bén nhiét: Dich trich enzyme thoé dugc 0 24 gio & cac nhiét do: 4°C, 35°C,
45°C, 55°C,65C,75C, 85C.

TN7: Anh huong ciia pH lén hoat tinh ciia enzyme phytase thé

pH tdi wu: Phan ung xuc tac enzyme dugc thuc hién & cac pH véi cac muc: 2,5;
3,5;4,5;5,5;,6,5;7,5.

Do bén pH: MAu enzyme phytase tho sau khi duoc chinh vé cac pH 2,5; 3,5; 4,5;
5,5;6,5; 7,5, dugc U 24 gio.

TNS: Khao sdat anh huong cua cdc ion kim loai lén hoat tinh phytase

B sung FeSQ4, MgSO,4, MnSO,, NaCl, KCI va ZnSO,4 vao dung dich enzyme &
cac nong d6 nong do ion kim loai (0mM, 1mM va SmM), u & 4°C trong 30 pht.

TN9: Khdo sdt nhiét do, thoi gian va dang san phdam bdo qudn phytase thé

Dang san pham M1 (trich ly bang ammonium acetate pH 3,5), M2 (Ml+maltose
dextrin 5%), M3 (sinh khéi nam mdc say kho & nhiét 36 45°C), M4 (phytase tho
tia bang acetone), dugc gitr trong 12 tuan & nhiét d6 phong va 4°C.

Céc thi nghiém 3 lan lap lai. SO liéu duoc phéan tich bang phan mém Excel va
Statgraphics 3.0.
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3 KET QUA VA THAO LUAN

3.1 Toi wu héa moi truwdng nudi cay dé ning cao hiéu suat sinh tong hgp

phytase ciia ching A. niger PE1

Truong Dai hoc Can Tho

3.1.1 Anh hwong cua nguon phytase bé sung va thoi gian nuéi cdy lén kha ning
sinh tong hop phytase

A. niger PE1 sinh phytase ting dan tir ngdy thtr 3 va cao nhit vao ngay thi 5 véi 4
ngudn co chat 1a bot bap, bot dau trich, bot bap trich va bot dau nanh - khac biét co
¥ nghia so voi cac ngdy khac. O ngudn phytate 1a bot bap, 4. niger PE1 sinh
enzyme phytase cao nhat ké dén 1a bot dau nanh khac biét co ¥ nghia so vdi cac
nguodn phytate khac, bot dau nanh trich cé hoat tinh enzyme thap nhat. Cac loai bot
trich qua trich béo nén cac thanh phan dinh dudng ciing mat di nhiéu so véi cac
loai bot chua trich nén cho hoat tinh thép hon cac loai bdt thuong. Két qua nay
cling tuong ty voi két qua cua Shieh va Ware (1968) trén 4. niger NRRL 3135,
clia Vats va Banerjee (2002) trén 1a 4. niger. Vay, thoi gian nudi cdy 5 ngay va bot
bép (ngudn phytate) dugce xem 1a toi wu dé 4. niger PE1 sinh phytase cao nhét va
duogc ap dung cho céc thi nghiém tiép theo.

Hoat tinh enzvme (U'g)

—&— Bt bap

¥
3

—a— B4t dau nanh

Thid glan nudai ciy (ngay)

—&— Bap trich

— DAu trich

B&Lmi

Hinh 1: Hoat tinh enzyme phytase ciia A. niger PE1 theo thoi gian va ngudn phytase b6 sung

3.1.2 Anh hwéng cia dm d@é va pH Ién méi truong nudi cdy

Hinh 2 thé hién sy tuong tic pH va am do anh huéng 1én qua trinh sinh tong hop

phytase cua A. niger PEI.
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Hinh 2: Hoat tinh enzyme phytase ciia nAm A. niger theo 4m d9 va pH

40

50

60

Am i (%)

o

8O

—+—pH3
il pH 4

pHS
—iH G

—t=pH?7

Khi do 4m dat 60%, hoat tinh phytase cao nhét, khac biét co y nghia ddi véi cac

nghiém thire khac (d9 am qua thap), do am tang hon 60% lam lugng nudc du trong

moi truong s€ 1[dm ho hod véi co chat va ket chat mdi trudng lai lam mat do xop,
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thoang khi ctia méi truong dong thoi ciing gdy khé khin cho khudn ty phat trién.
Két qua nay tuong tu voi nghién ciru cia Batal va Karem (2001), d6 4m 60% thi
thich hop cho 4. niger sinh phytase. Qué trinh sinh tong hop phytase bi wrc ché tai
pH 3 va 4 & tit ca cac 4m do sau 5 ngay u dan dén hoat tinh phytase khong cao.
Tuy nhién, qué trinh sinh téng hop bat dau dugc ddy manh ké tir pH 5 va dat cao
nhat & pH 7 v&i sy khac biét thong ké & mirc 5%. Két qua trén twong tu véi nghién
clru trén 4. niger 307 cua Gargova va Sariyska (2002), nhung c6 théip hon 4. niger
NRRL - 363 téng hop phytase cao nhit & pH 5,5 (Tran Thi Tuyét, 2004); theo
Vats va Banerjee (2002) pH t6i wu cho sinh tong hop phytase & A. niger 1a 6,5.

Diéu nay c6 thé do phytase duoc san xuét tir cac ching ndm khac nhau nén dic
tinh cua ching cling khac nhau.

3.1.3 Anh hwoéng ciia nguon carbon va ham heong carbon bé sung

Glucose+sucrose véi ndong do 1% cho hoat tinh cao nhat va khac biét c6 y nghia
5% vé mit théng ké so voi cac ngudn khac (Bang 1). Nguyén nhan 1a khi ham
luong carbon cao qué sé& tré nén du thira va trc ché qué trinh sinh phytase. Vats va
Banerjee (2002) con chi ra rang khi c6 mit trong méi truong cac duong don s&
ngan can manh qua trinh tong hop enzyme; phytase sinh ra cao nhat d6i véi ngudn
carbon Ia tinh bot, tuy nhién viéc thiét ké moi truong c6 d6 dinh cao la rat kho. Vi
vay su két hop giita duong da va mot duong don sé cho két qua tét nhat. Riéng
nghiém thirc b sung mannose ciing cho hoat tinh phytase cao khong khac biét so
v6i glucose+sucrose nhung so vé gia thanh thi G+S ré hon rat nhiéu so véi
manose, nén S+G (1:1) vdi néng do 1% duoc chon cho cac thi nghiém tiép theo.

Bing 1: Hoat tinh phytase (U/g co chét) theo ngudn carbon va ndng dé carbon bd sung

P O (©

R Nong dg (%) 0 0,25 0,5 1 1,5
Nguon carbon
Glu 0,889 ¢ 1,039 1,101 < 0,984 T
Suc 1,047 M 1,256 > 1,041 0,988 i
Malt 1,153 defen 1,073 ¢hi 1,234 b 1,226 %4 1,167 <t
Man 1,206 bedef 1,285° 1,416° 0,974 *
Fruc 1,277% 1,213 b 0,638 0,571"
Glu+Sur 1,153 defer 0,902 & 1,462 1,091 "

(Ghi chii: Cdc gid tri trung binh c6 cing chif thi khéng khac biét co Y nghia, mirc do Y nghia 5%. S6 li¢u trong bang
la gid tri trung binh cia ba lan lap lai.)

3.1.4 Anh hwéng cia nguon nito va ham lwong nito bé sung

Nguon nito 14 malt extract + ammonium sulfate (Mal+As) cho hoat tinh cao nhat

va khac biét c6 ¥ nghia so vdi cac nguon nito khac (Bang 2).

Bing 2: Hoat tinh enzyme phytase theo ngudn nitrogen va ham lwong nitrogen b sung
Nong dé (%)

i 0 0,25 0,5 0,75 1
Nguon nitrogen
Mal 1,924 % 0,773 1 0,7187 0,626
Amino 1,553 °¢ 0,933 0,647 0,54 %
Mal+Amino L7 2425° 1,691  1,137%¢  0,99%
Gly ’ 1,787 1,73 ¢ 1,3227  0,487°F
Yeast 1,958 ° 1,538°¢ 1,315° 1,32F

(Ghi chi: Cdc gid tri trung binh c6 cing chif thi khong khdc biét c6 ¥ nghia, mirc do ¥ nghia 5%. 86 li¢u trong bang
la gid tri trung binh cia ba lan lap lai.)

226



Tap chi Khoa hoc 2012:24a 222-232 Truong Dai hoc Can Tho

Két qua thi nghiém nay khac so voi nghién ciu cia Vats va Banerjee (2002),
ngudn nito hitu co ¢6 tac dong gitip vi sinh vat tang sinh khdi va cho hoat tinh cao
hon ngudn nito v co. Piéu nay c6 thé la do chung d6i véi A. ~niger PEI nguon
nito hitu co ¢6 tac dung ting sinh khdi va ngudn nito vé co c6 thé anh huéng nhiéu
dén qua trinh sinh tong hop phytase. Sau 5 ngdy, ¢ tit ca cac ngudn nito, ham
luong nito 0,25% cho hoat tinh cao nhét va khac biét & muc y nghia 5% so véi cac
noéng do khac. Nhu vay, khi ham luong nito' cao hon 0,25% s& uc ché qua trinh
sinh phytase; lugng dinh dudng cung cap du s& dugc 4. niger PE1 st dung dé phat
trién ma khong can phai tiét ra enzyme dé phan huy co chat. Két qua nay gan bang
v6i két qua cua El-Gindy ef al. (2009) nghién ciru trén 4. niveus v6i luong malt
extract 1a 0,3%.

Nhu vy, ngudn nito Mal+As voi ndéng do 0,25% (0,125% Mal+0,125% As) s&
duogc st dung cho thi nghiém ti€p theo.

3.1.5 Khdo sat anh hiong ciia ham lwong KH>PO, (nguon P) bé sung

ab

Hoat tinh enzyme (U/g)

Ning dé KH,IO, (%)

Hinh 3: Hoat tinh enzyme phytase theo ham lrgng KH,PO, b6 sung

Két qua cho thdy khi khong bd sung KH,PO, thi hoat tinh phytase 1a 1,448 U/g,
trong khi hoat tinh phytase tang 1én dang ké khi c¢6 sy b sung KH,PO, va dat gia
tri cao nhét tai nong do 1% va khéc biét y y ngh1a thong ké muc 5% so voi cac nong
d6 khac trir 1,5%. Sau d6 hoat tinh bat dau giam dan tir nong do 2% (1,338U/g) va
2,5% (1,127U/g). Garvova va Sariyska (2002) giai thich rang ham luong P trong
KH,PO4 du thira c6 kha nang gay trc ché qua trinh tong hop enzyme nhung nhan
t6 P nay khong anh hudng dén sy tang sinh khoi cia ndm. C6 thé 4. niger PE1 luc
nay s€ khong tiét ra_enzyme phan huy co chét c¢6 trong méi trudng ma st dung
ngudn phot pho ¢6 sén. Riéng nghlem thire 1% va 1,5% khong c6 sy khac biét vé y
nghia thong ké nhung dé tiét kiém gia thanh trong san xuét ta nén chon KH,PO, &
1% lam gi4 tri t6i wu. Piéu nay twong ty véi két qua ciia Lam Thi Kim Chung
(2011), ham lugng KH,PO4 14 1%. Tuy nhién lai cao hon so véi nghién clru cta
Shieh (1969) trén chung 4. ficuum véi ham luong P; trong tir 0,0001- 0,005%.
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3.2 Khaio sat cac diéu kién héa 1y 1én san phaAm enzyme phytase thé tir A. niger
3.2.1 Anh huong cua nhiét do lén hoat tinh cua enzyme phytase tho tir A. Niger

4.0
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25 il
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0.0 : . . . \
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Nhiét d8 (oC)

Hoat tinh enzyme (U/g)

Hinh 4: Nhiét d t6i wu ciia enzyme phytase tho tir A. niger

Phytase hoat dong manh & nhiét d6 khé cao tir 55-75°C, dat ti vu tai gia tri 65°C
(Hinh 6). Nhiét d nay ciing trong khoang nhiét d6 tdi uu cta phytase khac nhau tir
40-77°C (Kim et al., 1998). Tuy nhién, két qua nay khong phi hop véi két qua cua
Sariyska et al. (2005) phytase ngoai bao tir lodi 4. niger hoang dai c6 nhiét d6 toi
u 1a 55°C tai pH 2,62; 58°C tai pH 5,05. O nhiét d¢ thap trong khoang 35-45°C
phytase hoat dong yéu. O 85°C phytase mat hoan toan hoat tinh. Khoang nhiét do
t6i wu ciia phytase & 4. niger PE1 kha cao c6 thé ing dung bo sung vao thirc an gia
stc va thuce an ca.
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Nhi¢t di (*C)
Hinh 5: Anh huong ciia nhiét do 1én hoat tinh ciia phytase trong 24 gio

Phytase tho kha bén & 4°C véi hoat tinh con lai khoang 91,2%, giam 9,8% so v6i
trude khi u. O nhiét d6 30-55°C hoat tinh con lai giam khoang 40% hoat tinh so
v6i trudc i va gan nhu mét han hoat tinh & 75, 85°C (Hinh 5). Két qua nay khac so
v6i két qua cia Howson va Davis (1983), phytase c¢6 thé chiu dwoc nhiét do tir 30-
85°C, Fujita ef al. (2003) & A. oryzea bén & nhiét d6 tir 10-80°C. Tuy nhién, theo
Powar va Jagannathan (1982), phytase tir B. subtilis c6 thé giit & -20°C ma khong
bi mét hoat tinh trong vong 1 nam. Vi vy phytase thd tir 4. niger PE1 c6 thé bao
quén t6t nhat ¢ didu kién dudi 4°C, thich hop sir dung & cac ho gia dinh.

3.2.2 Anh hwéng cia pH lén hoat tinh ciia enzyme phytase thé tir A. niger

Phytase tir nAm méc 4. niger PE1 hoat dong manh & mdi truong acid trong khoang
pH 2,5-4,5 va dat gia tri t6i wu tai pH 3,5 (Hinh 6). Két qua pH t6i wu nay khac véi
hau hét cac nghién ctru da tham khao, phytase & A. niger co 2 gia tri tdi wu &
khoang pH tr 2-2,5 va tu 5,0-5,5.
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Hinh 6: pH tbi wu ciia phytase thé tir A. niger

Nghién ciru cia Gargova va Sariyska (2002) & nAm méc 4. niger 307 cho thiy pH
t6i wu cia phytase 1a 2,5 va 5,0. Theo Howson va Davis (1983), phytase tir
A. niger ¢6 muc pH tdi wu khac nhau: 5,5 va 2,5 (PhyA); 2,0 (PhyB). Trong khi
do, phytase tir vi khuan c¢6 pH téi wu cao hon (pH 6,5-7,5), & Bacillus 1a 7,0 (Kim
et al., 1998), & Enterobacter sp. 1a 7,0-7,5 (Yoon et al., 1996).
Theo két qua & hinh 7, phytase co thé chiu duogc khoang pH kha rong tur 2,5-5,5.
Tuy nhién, & pH 3,5 14 bén nhét véi hoat tinh con lai khoang 90% sau khi 1 24 gio.
Hoat tinh enzyme c6 xu huéng giam manh khi pH ting dan dén pH 6,5 va 7,5.
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Hinh 7: Anh hwéng ciia pH 1én hoat tinh phytase thd trong 24 gio

Khoéang pH ctia phytase trong khoang acid phui hop véi diéu kién tiéu hoa trong da
day (pH 2,0-4,0) va rudt non (pH 4,0-6,0) ctia dong vat nén gitip ting hiéu qua bd
sung trong thirc an gia stic (Casey va Walsh, 2002). Howson va Davis (1983) cho
rang khoang pH bén cua phytase 1a tir 1,8-8,0. Nhung két qua nay thap hon so véi
két qua cua Kim er al. (1998) phytase tir B. subtilis c6 khoang pH bén 1a tir 4,0-8,0.

3.2.3 Anh hwéng cua cdc ion kim loai dén hoat tinh phytase

Hoat tinh phytase tinh sach bi {rc ché bai tat ca cac ion kim loai khao sat & hai
n(‘Sng do 1mM va SmM. Zn*" G ché manh nhat & 5mM véi hoat tinh giam 58%.
Hiéu qua trc ché phytase tang theo ndng do cac ion kim loai (ImM dén 5mM). DBbi
v6i Mg®" va K* chénh léch hiéu qua wc ché khong cao ¢ hai nong d6 1mM va
5mM. Trong khi d6, Fe*", Mn*" va Zn®" tic ché tir 13-15% hoat tinh. Riéng ddi véi
Na“ & 1mM hoat tinh phytase giam 7%, nhung & 5mM hoat tinh giam dén 40%
(Hinh 8).
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Hinh 8: Anh huwéng cac ion kim loai dén hoat tinh phytase

Céc ion kim loai ¢ anh huong lam giam hoat tinh ctia phytase c6 thé do cac ion
nay tao phirc hoa tan kém véi co chat lam giam ndng do co chit hoat dong hoic
lién két voi enzyme l1am thay doi cau tric din dén giam hoat tinh Sariyska et al.
(2005) cho thay ion Fe*", Na’, K" va Mn®" {rc ché hoat dong phytase tir A. niger
hoang dai v6i hoat tinh con lai 1a 59,26%, 94,59%, 95,08% va 96,38% twong ing
nhung & ndng d6 thap hon 0,1mM. Tuy nhién, Mg®" ¢ day lai dong vai tro hoat hoa
phytase. Nhu vay, dé tranh lam giam hoat tinh phytase can cha y ham lugng cac
ion kim loai khi bd sung vao thtrc an.

3.2.4 Anh hwong cia diéu kién bao qudn 1én hoat tinh ciia enzyme phytase

Két qua & hinh 9 va hinh 10 cho thiy, & 30°C va 4°C, san phdm M3 (sinh khéi ndm
mdc sdy kho & nhiét d6 45°C) giam hoat tinh khoang 12% & 4°C va 19% & 30°C
sau | tudn bao quan; nhung dén tuan thir 2, hoat tinh giam nhanh, méat hoan toan
hoat tinh & tuan thir 3. Trong khi d6 san phdm M4 (phytase tho tia bang acetone) &
tuan thtr 3 & 4°C hoat tinh giam 36% va & tuan thir hai & nhiét d6 30°C ¢ tuan thir 2
hoat tinh giam khoang 40%. Riéng san pham M1 (trich ly bing ammonium acetate
pH 3,5) va M2 (Ml+maltose dextrin 5%) lai mat hoat tinh kha nhanh chi sau 1
tudn bao quan & ca hai nhiét d6. Theo EI-Gindy et al. (2009) hoat tinh enzyme
phytase tho tir 4. nives va Malbranchea sulfurea bao quan & 4°C trong 20 ngay
hoat tinh giam khoang 32,5% va 25,5%. Nhu vy san pham M4 c6 thé xem 13 san
pham t6i wu va thoi gian bao quan khong qué 3 tudn & nhiét do 4°C.
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Hinh 9: Hoat tinh con lai (%) ciia phytase theo thoi gian bao quén & 4°C
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Hinh 10: Hoat tinh con lai (%) ciia phytase theo thi gian bao quan ¢ 30°C

4 KET LUAN

Dé tai budc dau da chon loc chung A. niger ¢6 tiém nang sinh tong hop phytase
cao va thlet 1ap dugc mdi truong nudi cay t6i wu cho chung ndm 4. niger PEL.
Chung nim nay sinh tong 'hop enzyme phytase cao nhat trong 5 ngay nudi céy,
trén co chét bot bap ¢6 bd sung glucose + sucrose nong d6 1%, malt extract +
ammonium sulfate néng d6 0,25%, KH,PO,4 1% véi pH va am do t6i wu 1an luot 1a
7 va 60%. pH va nhiét do tdi uu ctia phytase 1an lugt 1a 3,5 va 65°C. Phytase bi trc
ché boi mot s ion kim loai nhu Fe?*, Mg2+, Mn*", Na*, K" va Zn*" & n@)ng do
ImM va 5mM. San pham phytase tho két tiia bang acetone c6 thé dwoc bao quan &
dang dung dich & pH 3,5 trong 3 tuan & 4°C.
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