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ABSTRACT

Phytase is widely used in animal raising to help controlling anti-
nutritional factors and absorbing effectively phosphor. Among four
studied fungi, Trichoderma asperellum showed that the highest phytase
productivity in the semi-solid medium that contain 60% of corn powder
and 40% of soya meal. The effect of the added mineral solution ratio and
the cultured time was optimized by Response Surface Methodology
(RSM). At 40% of added mineral solution and in 3.75 days of cultured
time, the phytase activity of product get 5.31 Ul/g. The highest phytate
hydrolysis productivity of product in chicken feed pellets was determined
at pH 5.0 with the inorganic phosphor content increase 25.6% for 2
hours. Adding 1% (w/w) of rich-phytase product to the portion showed
the inorganic phosphor content in the free-range chicken dungs
decreased from 14.5% to 39.1% while the weight of chicken was not
different as compared with the control treatment.

TOM TAT

Enzyme phytase duoc sir dung pho bién trong chan nuoi nham giip vt
nudi hap thu tot phosphor va kiém sodt cdc yéu t6 khing dwong Trong s6
4 chiing vi ndm khdo sat, Trichoderma asperellum cho thdy viéc thu nhdn
phytase hiéu qua nhat trén méi treong ban ran chira 60% bt bap va 40%
ba dau nanh. Anh hieong ciia 1y 1é dich khodng b6 sung va thoi gian nudi
dige t6i wu theo phuong phap dap img bé mat (Response surface
methodology, RSM). o) ty 1¢ dich khoang b6 sung 60,4%, thoi gian nudi
cay 3,75 ngay, ché pham c6 hoat dé phytase dat 5,31+0,65 Ul/g. Ché
phdm thity phin phytate trong thirc dn vién tot nhat ¢ pH 5,0 véi ham
lwong phosphor vo co tang 25,6% sau 2 gio. Thir nghiém bé sung 1%
(w/w) ché pham gidu phytase vao khdu phan dn ga thd vieon cho thdy ham
lirong phosphor vé co trong phdn giam tir 14,5% dén 39,1% so véi doi
chumg, trong khi khoi lwong ga khéng khdc biét, dat 791,5 g/con sau 7
tuan.

1. GIOI THIEU

Trong chin nuéi, acid phytic dugc xem 1a nguon
phosphor hitu co, ¢6 nhi€u trong cac loai ngli coc,
cac loai hat chira dau va dac biét trong hat cua cac

loai cay ho dau. Tuy nhién, acid phytic thuong lién
két voi cac ion kim loai nhu Na*, K*, Ca*", Mg*',
Zn*, Cu*; anh huong dén hoat dong cua cac
enzyme tiéu hoa nhu trypsin, amylase; ngan can qua
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trinh tiéu hoa va hép thu céc chat dinh dudng cia vét
nudi (Bujna et al., 2016). B6 sung phytase vao thirc
an duge xem 1a giai phap hidu qua nhat dé khac phuc
van dé nay. Phytase c6 kha ning xuc tac thity phan
cac mudi cua phytic acid, giai phong ra cac phan tir
o-phosphate va myo-inositol-6-phosphate. St dung
phytase gitip vat nudi hap thu hiéu qua ngudn
phosphor hitu co, giam lugng phosphor théi ra trong
phan, qua d6 giup han ché 6 nhiém moéi truong chan
nuoi (Fredrikson et al., 2002; Nguyén Thi Ha &
Nguyén Vin Tinh, 2015; Singh et al., 2013).

Vi nidm dugc xem 1 ngudn quan trong dé thu
nhan enzyme phytase thuong mai. Nhiéu ching vi
nam c6 hoat tinh phytase cao da dugc cong bd nhu
Aspergillus  ficuum, Rhizopus microspores var.
oligosporus,  Aspergillus  flavus,  Aspergillus
versicolor, Aspergillus nidulans, Cladosporium
cladosporioides, Trichoderma reesei, Trichoderma
viride, Thermomyces lanuginosus va Trichoderma
asperellum (Bujna et al., 2016; Fredrikson et al.,
2002; Gull et al., 2013; Zhao & Zhang, 2015).
Phytase tir cac vi nAm khac nhau luén cé nhiing dic
tinh riéng biét. Cac nghién ctru & Viét Nam hién nay
tap trung nhiéu vao viéc tao ché pham phytase voi
hoat d6 cao va thir nghiém trén mot vai dbi tuong
nhu ca tra (Pham Duy Hai va ctv., 2013). Cac thi
nghiém danh gia hiéu qua cua ché pham phytase trén
gia cam hodc thirc an vién van chua dugc thuc hién
nhiéu, dic biét 1a xac dinh ham luwong phosphor
trong phan ga. Trong nghién ctru nay, cac ching vi
nam chon loc duoc khao sat kha nang sinh phytase
trén cdc loai moi trudong ban rin khac nhau; toi uru
héa mot sO yéu td c6 tac dong dén qua trinh sinh
tong hop phytase nhu luong dich khoang b6 sung va
thoi gian nudi cdy; san phiam phytase dugc thir
nghi¢m trén ga tha vuon ¢ giai doan nudi tap trung
dé danh gia higu qua tang trong va ham lugng
phosphor con lai trong phan.

2. VAT LIEU VA PHUONG PHAP
2.1. Nguyén li¢u

Chung Trichoderma asperellum va Aspergillus
Ltl: duoc phan lap tir dat khu vyc chan nuoi ga tai
Thuan An, Binh Duong.
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Chung Aspergillus niger va Aspergillus B2:
duogc phén lap tir dat khu vuc chan nudi ga tai Bac
Tan Uyén, Binh Duong.

~ Ga thir nghiém: thudc gidng ga Luong Phuong,
ap nd nhan tao tai thi xa Tan Uyén, tinh Binh
Duong.

Thirc 4n vién cho ga: thirc dn vién hdn hop cho
ga ta C225 cua cong ty cam Con Co.
2.2. Phuwong phap tién hanh

2.2.1. Anh hwong cuia 1y I¢ co chdt Ién khd ning
sinh phytase cua cdac chung vi nam

Thi nghiém dugc tién hanh lap lai 3 1an. Bao tir
céc ching vi nAm tir cac ong thach nghiéng dugc
huyén phtl vao nudc cat vo tring; bd sung vao 66 g
mdi truong ban ran véi mat do 10° bao tir/ g moi
truong. Moi truong nudi ciy cac ching vi nAm c6 su
thay déi vé ty 1¢ khdi lugng bot bip va ba dau nanh:
3:7;4:6: 5:5; 6:4 va 7:3. Lugng dich khoang bd sung
chiém 55% (w/w). Thanh phan dich khoang bao
gom KCI (2,5 g); peptone (0,9 g); MgSO4.7H20
(7,5 g) KH2PO4 (5,0 g); CaCl2 (10,0 g) (Pham Duy
Hai va ctv., 2013). U cac binh tam giac ¢ nhiét do
phong (~ 30°C) trong thoi gian 4 ngay; thu nhan moi
truong 1én men; sy kho & nhiét do 45°C trong thoi
gian 48 gio, xay nhuyén va xac dinh hoat d¢ phytase
theo TCVN 8678:2011 (Tiéu chuan Viét Nam,
2011); chon chiing vi ndm twong tng véi ty 16 moi
truong c6 hoat do phytase cao nhit dé thyc hién thi
nghiém tiép theo.

2.2.2. T6i wu dnh huéng cia ty 1é dich khodng

va thoi gian nudi cdy

Thi nghiém dugc thuc hién theo phuong phép
tryc giao hai yéu t6 theo mé hinh CCF-design. Phan
mém Modde 5.0 duoc sir dung dé thiét ké va xur Iy
s6 liéu thuc nghiém.

M6 hinh phuong trinh hdi quy da thirc bac 2
dugc lya chon dé mo ta anh hudng cia cac nhén t6
Iya chon dén hoat do enzyme phytase:

Y =ao+ arXi +axXo + anXiXe +anXi? + anXa?

Véi: Xi, Xz 1a cac bién doc lap; ao 1a hé so
phuong trinh hoi quy; ai2 14 hé sb twong tac; ai1, ax
12 hé s6 bac 2; Y 1a hoat d6 enzyme phytase

Ky hiéu gia tri ma héa

Bién s6 Ky hi¢u 1 0 1
Ty 1€ dich khoang (%) X1 55 60 65
Thoi gian 1én men (ngay) X2 3 4 5
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2.2.3. Anh hwéng cua pH lén kha ndang thiy
phan cua phytase trén thirc an cho ga

Thi nghiém dugc tién hanh & cac diéu kién thoi
glan pH va nhiét 36 md phong véi dicu ga co thé s&
gitip danh gia dugc hiu qua xuic tac cua ché pham
gidu phytase. B6 sung ché pham giau phytase vao
thirc n vién véi ty 1& 2% (w/w); luong nudc chiém
80% so v&i hdn hop; diéu chinh pH cta hdn hop
bang cac dung dich NaOH 0,IN va HCI 0,1N; thi
nghiém dugc thuc hién ¢ cac gia tri pH 4,5; 5,0; 5,5;
6,0; 6,5; 7,0 va 7,5. Gilt cac binh tam gidc ¢ nhiét do
38°C. Sau cac khoang thoi gian 2 gio, 3 gio va 4 gio,
ly tam thu dich véi tdc d6 6.000 vong/phut trong thdi
gian 5 phut; xac dinh ham luong phosphor v6 co
trong dung dich theo TCVN 8678:2011. Lugng
phosphor vo co gia ting dugc danh gia theo cong
thue: ([P1~] — [Poec])/ [Pac] x 100; vai: [Pin] la
lugng phosphor trong mau thi nghiém & cac gia tri
pH tht nghiém (umol/g); [Ppc] 12 ham lugng
phosphor trong mau dbi ching & gid tri pH twong
ung.

2.2.4. Anh huong cia ty 1é phytase bé sung lén

kha nang thuy phan thicc an

Thi nghiém duoc tién hanh 1dp lai 3 1an trén thic
an vién cho ga; khdi luong ché pham bd sung thay
doi gilta cac nghiém thic: 0,5%; 1%; 2% va 3%;
tuong ung voi hoat do phytase 26,5 UI, 53 UI, 106
UI, 139 UI/ kg thtc an; luong nude bd sung chiém

80% hdn hop; diéu chinh pH hdn hop bing dung
dich HCI 0,1N dén 5,0; cac nghiém thirc dbi chirng
dugc tién hanh trong ciing diéu kién voi ché pham
phytase bi bat hoat bang cach dun s6i cach thiy
trong 10 phut; git hdn hop thire in & 38°C trong thdi
gian 2 gio; ly tdm thu dich véi téc do 6.000
vong/phut trong thoi gian 5 phut; xac dinh ham
luong phosphor vo6 co trong dung dich theo TCVN
8678:2011 va danh gia luong phosphor v co gia
tang so v&i ddi chimg.

2.2.5. Danh gid hiéu qua cia ché pham gidu

phytase khi bé sung vao thire an cho ga

Ga ta tha duoc ap no nhén tao; nudi tap trung
trong 14 ngay; ga dugc chia déu vao cac 16 vé6i khdi
luong cac ca thé ga ban dau _khong khac biét. Thi
nghiém tién hanh trén 2 16, mdi 16 35 ca thé ga dugc
danh s6 th ty, nudi nhot trong chudng c6 dién tich
2 m x 3 m; thirc an va nudc udng cung cip nhu nhau
giita 2 16, khéi lugng thirc an trung binh 30 g/ con &
giai doan 0 dén 3 tuan tudi va 40 g/con & giai doan
4 @én 5 tuan tudi.

Lo dbi chimg: sir dung cam vién 225
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L6 thi nghiém: sir dung cam vién 225 trén déu
1% (w/w) ché pham phytase

Anh huéng cia ché phim phytase 1én su tang
trong cua ga dugc xdc dinh bang cach can khoi
luong céc ca thé hang tuan.

Anh hudng ciia ché pham phytase 1én kha ning
hép thu phosphor trong thirc an dugc xac dinh bang
céch thu nhan phan céc c4 thé ga ¢ 2 16, mdi 16 chon
10 con ga; phoi khdé va xac dinh ham luong
phosphor trong phan theo TCVN 8678:2011. Cac
thé ga & 2 16 ¢ giai doan 5 tuan tudi duoc nudi nhot
riéng trong thoi gian 6 ngay; tir ngay 1 dén ngay 5,
cho an nhu b tri thi nghiém trude.

2.3. Xirly thong ké

Panh gia sy khac biét co y ngh1a bang phu’o‘ng
phap ANOVA véi d¢ tin cay 95% bang phan meém
Stargraphics Centurion XV; st dung phan mém
Modde 5.0 dé b tri ma tran t6i uu va xtr 1y két qua.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia ty 1¢ co chit 1én kha

ning sinh phytase ciia cic chiing vi nam

Ham lugng phytate trong co chét 1a yéu to quyét
dinh dén kha nang sinh phytase ciia vi nAm. Thi
nghiém danh gia tac dong cua ty 1€ cac loai nguyén
lidu trong mdi truong ban rin 1én hoat do phytase
clia cac chung nam khac nhau. Két qua duoc thé hién
trong Hinh 1.

Bot bip va bi dau nanh ép dau la nhimng nguyén
lidu ¢ chira nhiéu phytate. Cac nghién clru truge
day da cho thay su phdi hop hai loai nguyén liéu nay
rat thich hop cho viéc nudi cdy vi nam, thu nhan ché
pham phytase (Pham Duy Hai va ctv., 2013). Thue
té nghlen ctru cho thay, ty 1€ hai loai co chat nay
trong moi trudng nudi ban rin anh hudng rat khac
nhau dén kha tang sinh tong hop phytase cua cac
ching. Ty 1é co chat khong anh huong nhiéu ddi véi
chung Aspergillus niger va Aspergillus B2 trong khi
lai c6 tac dong dang ké 1én hoat do phytase ctia cac
chung Aspergillus Lt1 va Trichoderma asperellum.
Chung Aspergillus niger tong hop phytase t6t nhat
trong moi trudng ¢ ty 1¢ 4 bot bip : 6 b dau nanh,
trong khi ching Aspergillus B2 va Trichoderma
asperellum lai cho hi¢u qua thu nhan enzyme cao &
céc ty 18 moi truong 5 bot bap : 5 ba dau nanh hodc
6 bot bip : 4 ba dau nanh, dat khoang 3,94 — 4,02
Ul/g. Nghién ctru ciia Zhao (2015) ciing cho thiy
nam Trichoderma asperellum sinh tong hop enzyme
phytase dang ké (Zhao et al., 2015). Trong khi do,
qué trinh thu nhan ché pham phytase tir Aspergillus
thuong gip nhiéu khé khin do bao tir nAm nhe hon



Tap chi Khoa hoc Truong Pai hoc Can Tho Tdp 57, 86 4B (2021): 102-108

va phat tin ra moi trudng san xuat nhiéu hon so voi céc khao sat tiép theo nham thu nhan ché pham giau
bao tr ndm Trichoderma. Chinh vi the, chung phytase.
Trichoderma asperellum dugc st dung dé ticn hanh
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Chung vi ndm
Hinh 1. Anh huéng ciia ty 1¢ co chit 1én kha niing sinh phytase ciia cAc chiing vi nAm
Cdc ky tw khac nhau trén cdc cot biéu thi mire dé sai khac 6 do tin cdy 95% (P<0,05)

3.2. T6i wu anh hwéng ciia ty 1¢ dich khoing trong khoang 55-65% va thoi gian nudi ciy trong

b sung va thoi gian nudi ciy khoang 3-5 ngay. Két qua thyc nghiém thu dugc
) . theo quy hoach thuc nghiém bac 2 duogc trinh bay
Nghién ctu dugce thuc hién nhdm tim hicu tac trong Bang 1.

dong dong thoi cua lugng dung dich khoang b sung

Bang 1. Toi wu dnh huéng ciia lwgng dich khoing bé sung va thoi gian 1én men

- , Cac bién Lwong dich khoang Thoi gian 1én Hoat d¢ phytase
Nghiém thire =37 X2 bé sung (%) men (ngay) (Ul/g)
N1 -1 -1 55 3 2,92
N2 1 -1 65 3 2,89
N3 -1 1 55 5 3,39
N4 1 1 65 5 2,94
NS5 -1 0 55 4 4,75
N6 1 0 65 4 4,38
N7 0 -1 60 3 3,04
N8 0 1 60 5 4,62
N9 0 0 60 4 5,28
N 10 0 0 60 4 5,37
N 11 0 0 60 4 5,64

Bang 2. Anh huéng ciia cac bién dén hoat dd phytase ctia chiing Trichoderma asperellum
Phytase activity Coeff. SC Std. Err. P Conf. int(¥)
Constant 5,41526 0,18634 9,04152¢-007 0,479003
X1 -0,141667 0,148293 0,383292 0,381201
X2 0,35 0,148293 0,0647361 0,381201
X1*¥X1 -0,828158 0,228219 0,0150797 0,586656
X2*X2 -1,56316 0,228219 0,00101309 0,586656
X1*X2 -0,105 0,181622 0,588239 0,466874
N=11 Q%= 0,468 Cond. no. = 3,0822
DF=5 R?=0,945 Y-miss =0
R? Adj. = 0,890 RSD =0,3632

Conf. lev. = 0,95
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Anh huong ciia mdi bién s6 trong mé hinh hdi
quy dugc thé hién & bang 2 véi murc y nghia 95%.
Két qua cho thay lugng dich khoang bd sung va thoi
gian nudi cdy it c6 anh huong dén hoat d6 phytase
thu dugc. Trong khi do, cac bién sb bac 2 co tac
dong dén ham muyc tiéu. Két qua xir 1y s6 liéu cho
thay tinh hdi quy ctia phwong trinh t6t véi p value =
0,004 (<0,05) va R2= 0,945 (>0,8). Duya trén két qua
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xir 1y s6 ligu, cc tham s6 khong c6 ¥ nghia (P>0,05)
duogc loai bo, phuong trinh hoi quy thu dugc nhu
sau:

Y =5,41526 —0,828158X1% - 1,56316X2?

Trong do, Y la hoat d enzyme phytase (Ul/g);
X la ty 1€ dich khoang b6 sung (%); X2 1a thoi gian
nuodi cay (ngay).

Investigation: do am va thoi gian (MLR)

Response Surface Plot

Hoat do phytase

Hinh 2. B& miit dap tng thé hién anh hwéng ciia lrgng dich khoang bé sung va thoi gian nudi ciy dén
hoat do phytase ciia ching Trichoderma asperellum

Hiéu qué thu nhan ché phdm c6 hoat tinh phytase
cao nhét dugc xac dinh théng qua t6i wu bang phén
mém Modde 5.0. O ty 1¢ dich khoang bo sung
60,4%, thoi gian nuéi cdy 3,75 ngay, ché pham co
hoat d¢ phytase du doan dat 5,21 Ul/g. Tién ‘hanh
kiém tra thyuc nghiém voi céc thong s6 nudi cay t6i
uu cho thay ché pham co hoat do dat 5,31+0,65
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3.3. Anh hwéng cia pH 1én kha ning thiy

phén cua phytase trén thirc dn cho ga

Ché pham phytase dugc tron déu véi thire dn; cac
nghiém thtc c6 gia tri pH thay ddi tir 4,5 dén 7,5.
Ham luong phosphor v6 co trong hon hop phan ting
duoc thé hién trong Hinh 3.
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Hinh 3. Anh hwéng ciia pH 1én kha niing thity phén ciia phytase trén thirc iin cho ga

34) Anh hieéng ciia pH dén kha ndng hoa tan phosphor vé co trong thire én; 3B) anh hudng ciia pH dén hiéu qua lam

gia tang phosphor vo co cua phytase
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Két ‘qua xac dinh ham luong phosphor cho thay
ché pham phytase c6 kha nang lam gia tang ham
lugng phosphor v co trong hon hop 1. Thoi gian
cang lau, lugng phosphor v6 co sinh ra cang nhiéu.
Enzyme phytase tor Trichoderma asperellum thiy
phan thire an tot nhat & pH 5,0, voi lugng phosphor
vO co tdng 22,6% sau 1 gio, ting 25,6% sau 2 gio va
tang 34% sau 3 gio u (hinh 3B). O pH 5,5 d&én 7.5,
hoat dong cua phytase trén thirc dn vién giam dang
ké. Trong khi d6, pH ciing 4nh hudng nhiéu dén kha
nang hoa tan cua phosphor v co trong thirc an vién.
Két qua cho thdy phosphor v6 co hoa tan tt & pH
4,5 &n 5,5, dat ham lugng khoang 10,6 ~ 10,7
pmol/g thirc dn va giam dan & cac gia tri pH cao hon
(hinh 3A). Viéc danh gia hi¢u qua thuy phén cua
phytase tryc tiép trén thirc dn vién cho ga tai cac gia
tri pH khac nhau trong thi nghiém nay cling 1a mot
diém khac biét so véi cac nghién ciru duge cong b
trude day. O gia cam, trude khi di vao da day, thirc
an dugc giir trong diéu véi thoi gian tir 1 dén 3 gio,
pH tai co quan tiéu hoa nay dao dong trong khoang
4,5 dén 5,8 (Bartosz et al., 2016). Diéu nay rat thuan
loi cho hoat dong cua enzyme phytase trong ché
pham ciing nhu viéc bd sung nhiéu loai enzyme hd
trg tiéu hoa khac vao thic dn cho gia cam.

3.4. Anh huéng cia ty 1¢ phytase bo sung Ién
kha nang thiy phéan thie an

Liéu luong st dung thich hop duoc xac dinh
bang cach bo sung ché pham phytase vao thirc an
v6i cac mire 0,5%; 1%; 2% va 3%. Sau 1 va 2 gio 1,
ham lugng phosphor v6 co gia ting dugc thé hién
trong Hinh 4.

%1,09

m20
26,0
m3,0%

tang (%)

22,0

18,0

Ham lugng phospho v6 co gia

10,0
1giv 2 gidy

Thoi gian thay phéan
Hinh 4. Anh hwéng ciia lwgng ché phdm phytase
bo sung Ién sy gia ting ham lugng phosphor vo
co

Cac ky tw khac nhau trén cdc cot biéu thi mirc dé sai
khac ¢ do tin cdy 95% (p<0,05)
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Ham luong phosphor vo co do duge & cac
nghiém thirc bo sung ché pham phytase v6i mue 1%
cao hon dang ké so v6i mic bo sung 0,5%, ting
20,67% sau 1 gio u va 27,5% sau 2 gio 1. Viéc su
dung ché pham phytase & cac muc cao hon (2% va
3%) khong dem lai hi€u qua khac biét so voi khi
phéi tron véi ty 18 1%. Mic di hoat d6 phytase trong
ché pham khong cao nhu cong bd cia Pham Duy
Hai nhung nhitng déc tinh thily phén cuia phytase thu
nhén tr Trichoderma asperellum hoan toan phu hop
cho viéc st dung trén co chét 1a thirc an vién cho ga
(Pham Duy Hai va ctv., 2013). Két qua nay ciing
thudn 1gi cho viéc thuong mai hoa san phé‘im, khi
phan 16n cc san phdm men tiéu hoa cho gia cim
hién nay déu phdi tron vao thirc dn véi ty 1€ 0,5 dén
1%. Do do, ty 1¢ bd sung 1% dugc st dung cho thur
nghiém thuc té trén ga.

3.5. Danh gia hi¢u qua cia ché pham giau
phytase khi b6 sung vao thitc in cho ga

Ga tha vuon dugc nuoi tép trung trong thoi gian
tir 0 dén 7 tudn; 16 thi nghiém sir dung thirc an c6 bo
sung 1% ché pham phytase; khdi lugng ga va ham
luong phosphor vo co trong phan ¢ cac 16 thi nghiém
dugc thé hién trong Hinh 5.

Khdi lugng clia ga ting déu theo thoi gian & ca
hai nghiém thirc. Khéi lugng ga & nghiém thirc bd
sung ché pham giau phytase khong khéc biét so voi
nghiém thirc d6i chimg sir dung thirc an vién cong
nghiép, khéi lugng trung binh ctia ga & 2 nghiém
thirc 1an Iuot dat 791,7 va 795,4 g/con (hinh 5A).
Trong khi d6, ham lwong phosphor vo co trong phan
ga & cac c4 thé sir dung ché pham phytase giam déng
ké so voi dbi chimg trong thoi gian thir nghiém, thap
hon tir 14,5% dén 39,1% trong khoang thoi gian tir
ngay thir 2 dén ngay thir 5 clia qué trinh thir nghiém
(hinh 5B). Ham lugng phosphor v6 co trong phan &
ngay thir sau khong khac biét so véi doi chimg 1a do
ché pham phytase bo sung trong cac ngay trudc do
da dugc dao thai ra ngoal nén ham lugng phosphor
v co trong phan ga s& trd vé nhu thoi diém khong
st dung ché pham Céc két qua thi nghiém nay cho
thay ché pham phytase co the giup tang kha nang
hap thu phosphor clia gia cam, lam giam lugng
phosphor v6 co trong phén thai ra méi trudong ma
khong anh huong dén tdc do tang trong cta ga, qua
d6, giup han ché dugc van dé 6 nhiém méi truong
trong chin nudi gia cam.
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Hinh 5. Anh huéng ciia ché pham giau phytase trén khoi lwgng ga tha vuon (A) va ham hrong
phosphor vo co trong phan (B)

Cdc ki i khdc nhau trén cdc cét va biéu tuong thé hién su sai khdc & dé tin cay 95% (p<0,05)

4. KET LUAN

Qua trinh chon loc cho thiy chung Trichoderma
asperellum c6 higu qua thu nhan phytase cao nhat
trén moi truong ban ran chira 60% bot bap va 40%
b d4u nanh. Téi uu hoa theo phuong phap dap mg
bé mit cho thay ty 1& dich khoang b sung thich hop
nhit 1a 60 4%, thoi gian nudi cay 3,75 ngay, ché
pham san xuat thir ¢6 hoat d6 phytase dat 5,31 Ul/g.
Phytase thity phan thtic an vién tot nhat tai pH 5,0
vdi ham lugng phosphor v6 co tang 25,6% sau 2 gio.
Bo sung 1% (w/w) ché pham giau phytase vao khau
phan in ciia ga cho thiy ham lugng phosphor vo co
trong phan giam tir 14,5% dén 39,1% so voi doi
chimg, trong khi khdi lugng ga khong khac biét, dat
791,5 g/con sau 5 tuan.

LOI CAM ON

Nhoém tac gia xin chan thanh cam on sy hd tro
kinh phi cta truong dai hoc Tha Dau Mgt trong
khudn kho dé tai nghién ctru khoa hoc cap co so véi
ma s DT.20-072.
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