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Tom tat

Phosphor 1& thanh phan khoang chdt cé dnh hweong 16n dén s sinh truong cua
vdt nudi. Cac nguyén li¢u s dung lam thizc an vién co chira mot lwong lon phosphor
hizu co trong khi vét nudi cha yéu hap thu nguon phosphor vé co trong thire dn. Bé sung
san pham phytase vao khau phdn an sé gitp vat nudi stz dung hiéu qua nguon khoang
chdt nay. Két qua nghién cizu cho thdy ching Trichoderma asperellum sinh tong hop
phytase tot nhat sau 4 ngay, thu sdy hiéu qua nhat ¢ 55°C véi hoat dé phytase dat 4,45
Ul/g. Hoat dé phytase én dinh trong it nhat 12 thang khi bao qudn san pham ¢ 5°C va it
nhdt 6 thang ¢ nhiér dé phong. Quy trinh san xuat thir nghiém duwoc thurc hién véi quy
md 22,5kg/mé, nwong 1vmg véi khodng 1 tdn san pham méi thang. Viéc hdp thu tot
phosphor hizu co trong thize an khéng chi gilp nang cao hiéu qua chan nuéi ma con
han ché dwoc nguy co 6 nhiém méi trirong tir chdt thai cua vt nudi.

Tor khoéa: nudi cdy ban ran, men tiéu héa phytase, quy md pilot, Trichoderma
asperellum
Abstract

TRIAL PROCESSING OF DIGESTIVE ENZYME PRODUCT OF PHYTASE
FROM TRICHODERMA ASPERELLUM ON THE PILOT SCALE

Phosphor is mineral component that has a great effect to the growth of livestock.
The raw materials for pellet feed contains a high content of organic phosphor. While,
the livestock mainly absorb inorganic phosphor in feed. Adding phytase products to the
ration of livestock will help them effectively use this mineral amount. The results show
that Trichoderma asperellum strain biosynthesis phytase with the highest effectivity at 4
day culture. The most suitable temperature for drying the product was 55°C with the
phytase activity got 4.45U1/g. This activity maintained at least for 12 months at 5°C and
for 6 months at the room temperature. The trial processing was carried out at the scale
of 22.5kg/batch be corresponding to one ton every month. A good absorption of organic
phosphor in feed is not only helps improve the breeding productivity but also reduces
the danger of polluted environment from the animal waste.
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1. Pit vén dé

Phytate hoic acid phytic 1a ngudn phosphor hitu co, c¢6 nhiéu trong cac loai ngii cdc va
trong hat ctia cac cdy ho dau. Cac loai nguyén liéu nay von 1a thanh phan cha yéu trong cac
loai thirc an cong nghi¢p danh cho vat nuoi hién nay. Trong thuc vat, acid phytic thuong lién
két v6i chat véi cac ion kim loai, 1am giam kha ning hap thu khoang ciia vat nudi va anh
hudng dén hoat dong cua cac enzyme tiéu héa nhu trypsin, amylase von doi héi cac cofactor
14 cac ion kim loai (Bujna va cs., 2016). Phytate chi c6 thé bi thuy phan dudi su xtc tac cua
enzyme phytase va giai phong ra cac phan tir o-phosphate va myo-inositol-6-phosphate. Co
thé vat nudi va hau hét cc loai dong vat khong thé tong hop duoc phytase. Vi thé bo sung
phytase vao thirc dn duoc xem 13 giai phap hiéu qua nhat dé khéc phuc van dé nay. St dung
phytase thuong xuyén khong chi giup vat nudi hap thu hiéu qua ngudn phosphor hiru co ma
con ¢ tac dung giam lugng phosphor hiru co, cac chét dinh dudng nhu tinh bdt, protein thai
ra trong phan, qua d6 gitip han ché 6 nhiém méi trudng chan nudi (Singh va cs., 2013).

Vi nim duoc xem 14 ngudn quan trong dé thu nhan enzyme phytase thuong mai. Nhiéu
ching vi ndm c6 hoat tinh phytase cao di 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 (Gull va cs., 2013; Zhao & Zhang, 2015; Jatuwong
va cs, 2020). Phytase tir cic vi ndm khac nhau luén c6 nhimg dic tinh riéng biét. Cac nghién
ctru & Viét Nam hién nay tap trung nhiéu vao viéc sang loc ching vi sinh vat; nghién cttu tao
ché pham phytase voi hoat d6 cao va thir nghiém trén mét vai ddi tuong nhur ca tra va ca ro
phi van (V3 Dirc Tuan, 2012; Pham Duy Hai va cs., 2013). Trong khi d6, thi truong men tiéu
hoa cho vat nudi hién nay c6 nhiéu san pham chira phytase nhu Dalecon Biostrong 510 (cong
ty Delacon, Austria), KEMZYME V Dry (cong ty Nong Tién), Phyzyme XP (cong ty
Provimi Viét Nam), Nova multizyme (Coéng ty Anova Viét Nam), All-zym (Cong ty
Greenvet, Probisol (Cong ty Vemedim)... Tuy nhién, hau hét cac san pham nay déu sir dung
ngudn nguyén liéu ngoai nhép, it c6 ngudn nguyén liéu phytase duoc san xuit trong nudc.
Trong nghién ctru ndy, cac ching vi nAm chon loc duoc khao sat kha ning sinh phytase theo
thoi gian nudi céy; anh huong cta khéi lugng moi truong nuoi; nhict do séy va cac diéu kién
bao quan san pham, tir d6 thir nghiém san xuat san pham phytase trén quy mo pilot trong
phong thi nghiém.

2. Vat liéu va phwong phap nghién ctiru

2.1. Vat liéu

, Chang Trichoderma asperellum: Pugc phan Iap tir dat khu vire chin nudi ga tai thanh

pho Thuan An, tinh Binh Duong.

Chuang Aspergillus Lt 02: Pugc phan 1ap tir dit khu vuc chin nuéi ga tai thi x&
Tan Uyén, tinh Binh Duong

Chang Aspergillus Asp 02: Puoc phan 13p tir dat khu vuc chian nudi ga tai huyén Béc
Tan Uyén, tinh Binh Duong.
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2.2. Phwong phdp nghién ciru

Phuong phdp xdc dinh hoat dé phytase: Phytase giai phong phosphate ra khoi co
chat myo-inositol hexakisphosphate (phytate). Cac phosphate vo co giai phong dugc
xéac dinh biang céch tao phuc chit mau vang véi thudc thir vanadate/molypdate trong
acid. Mat d6 quang (OD) cua phicc chit mau vang dugc do & budc soéng 415nm va
phosphate v co giai phong duoc dinh luong bang dudng chuan phosphate (TCVN
8678:2011). Mot don vi hoat d6 phytase la luong enzyme giai phong 1umol phosphat
vo co tir phytate trong mot phut dudi cac diéu kién phan ng trong tiéu chuan nay.

Phurong phdp nudi cdy vi ndm thu san pham phytase: Bao tir cac chang vi nim tir
céc 6ng thach nghiéng duoc huyén phi vao nudc cat vo triing; bd sung vao 66g moi trudng
ban ran voi mat do 10° bao tir/g méi trudong. Mbi trudng nudi cdy cac ching vi nim thanh
phan co cht chira 60% bot bap va 40% ba dau nanh. Lugng dich khoang b sung chiém
60%(w/w). Thanh phan dich khodng bao gém KCI (2,5¢/L); peptone (0,9g/L);
MgS0O,.7H,0 (7,5g/L); KH,PO, (5,0g/L); CaCl, (10,0g/L) (Pham Duy Hai va cs., 2013). U
cac binh tam giac & nhiét do phong (~30°C) trong thai gian 4 ngay; thu nhan moi truong Ién
men; siy kho & nhiét do 45°C trong thoi gian 72 gid, xay nhuyén va xac dinh hoat do
phytase theo TCVN 8678:2011 (Cuc chan nudi, 2011).

Xur 1y thong ké: Cac thi nghiém dugc thyuc hién Iap lai 3 1an. Phan tich ANOVA béng
phan mém Stargraphic Centurion 15.

2.3. Bé tri thi nghiém

Ssang loc chuing vi nam sinh phytase manh trén méi trirong ban ran: Thi nghiém duoc
tién hanh lap lai 3 lan. Bao tir cac chung vi nim tir cac dng thach nghiéng duoc huyén pha
vao nudc cat vo tring; bd sung vao 66g méi trudng ban rén véi mat do 10° bao ta/g moi
trudng. Thanh phan co chat bao gdm 60% bot bip va 40% ba dau nanh. Lugng dich khoang
bo sung chiém 60%(w/w). U cac binh tam giac & nhiét do phong (~30°C). Sau céac khoang
thoi gian 3; 4; 5; 6 va 7 ngay, thu nhan mai truong |én men; sdy khd & nhiét do 45°C trong
thoi gian 72 gio, xay nhuyén va xac dinh hoat d¢ phytase theo TCVN 8678:2011.

Thar nghiém nang cdap quy mé nudi cdy tzo san pham: Nubi cdy béan ran chang vi
nam chon loc & cac diéu kién thich hop da lva chon tir cac thi nghiém truéc. Thi nghiém
c6 sy thay ddi vé khdi lwong nudi ciy trong céc nghiém thic: 75g; 375g; 750g; 1250g
va 2500g. Ty I vé thé tich gitra méi trudng va dung cu nudi ciy trong cac nghiém thuc
dugc dam bao nhu nhau. Nghiém thirc 25009 duoc nudi trén cac khay nhua, do day lop
moi treong khoang 2cm. Cac nghiém thurc khac dugc nudi trong cac tai nylon. Gitr moi
truong 1én men & nhiét do phong trong thoi gian thich hop. Thu nhan va xac dinh hoat
d6 enzyme phytase trong cac nghiém thirc. Panh gia su anh huong caa khéi luong moi
truong nudi dén hiéu qua thu nhan enzyme phytase trong ché pham.

Tha nghiém dnh hieong cia nhiét dé sdy dén hoat dg phytase trong san pham: San
pham phytase thu duoc khi nudi trong cac ti ¢d khdi lwong 750g duoc siy kho théng
gi6 & cac nhiét 6 khac nhau: 40°C; 45°C; 50°C; 55°C; 60°C va 65°C cho dén khi d6 4m
con lai khoang 10%. Ghi nhan thoi gian siy va xac dinh hoat do phytase trong céc
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nghiém thac. Nhiét do sdy duy tri dwoc hoat &6 phytase va c6 hiéu qua vé kinh té dugc
lya chon cho thi nghiém tiép theo.

Anh hueng cia diéu kién bao qudn san phdam: San pham phytase thu dwgc theo
céc quy trinh san xuét thir nghiém trén dugce déng goi trong céac tai PE hut chan khong
va tién hanh bao quan trong cac diéu kién lanh (5°C) hoic diéu kién nhiét d6 phong
(~30°C). Sau cac khoang thoi gian 3 thang; 6 thang; 9 thang va 12 thang, d4anh gi4 hoat
d6 phytase cua san pham.

Thir nghiém san xudt san pham phytase trén quy mé pilot: Chung Trichoderma
asperellum duoc sir dung dé san xuat san pham phytase trén quy mé pilot voi mdi tui
mdi truong 1én men chira 750g. Mdi mé nudi cdy 30 tdi; 3 mé/ ngay. Khéi lugng san
xuat mdi ngay khoang 67kg. Cac tii moi truong 1én men dugc dit trén cac ké, trong
phong sach c6 quat diéu nhiét. Hang ngay kiém tra sy phét trién caa nim. Sau 4 ngay,
thu nhan méi truedng 18n men va say kho san pham & nhiét do thich hop va xac dinh hoat
do phytase trong san pham.

3. Két qua va thao luan

3.1. Sang lgc ching vi ndm sinh phytase manh trén méi trwong ban rin

Bao tir c4c chang vi ndm tir cac dng thach nghiéng dwoc huyén phu vao nudc cat vo
tring; bod sung vao méi truong ban ran chira 60% bot bap va 40% ba dau nanh. Luong
dich khoang bd sung chiém 60%(w/w). U céc binh tam giac ¢ nhiét do phong trong cac
khoang thoi gian 3; 4; 5; 6 va 7 ngay. Két qua thi nghiém duoc thé hién trong hinh 1.

— 6.0 mee Aspergillus Asp 02
;f —_— -ichoderma asperellum
= 5.0 Aspergillus Lt2
[0 ]
(]
1_:'_;_:1 4.0 \Te
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Ngay nudi cay
Hinh 1. Kha ndng sinh phytase ciia cac ching vi nam theo thoi gian nuoi cdy.
Cac ky tuw khac nhau trén cac cot biéu thi mure do sai khac o do tin cay 95% (P<0,05).

Thoi gian nudi cdy l1a yéu t quan trong dé qua trinh thu nhan san pham phytase
duoc hiéu qua. Chung Aspergillus Asp 02 tong hop phytase tét nht sau 5-6 ngay nudi
cay, voi hoat do dat 1,06-1,10Ul/g. Céc chang vi nam con lai c6 thoi gian tong hop
phytase nhanh hon va hoat d6 cao hon dang ké. Trong d6, chung Trichoderma
asperellum sinh enzyme phytase cao nhat sau 4 ngay, dat 4,81Ul/g. Thoi diém nay,
lwong bao tir ndm Trichoderma sinh ra chua nhiéu va c6 kich thuéc nho. Tir 5 ngay dén
7 ngay nudi ciy, hoat do phytase trong méi trudng giam nhanh chéng va luong bao tir
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sinh ra nhiéu, pha kin khap bé mat méi trudng. Sau 7 ngay, hoat do enzyme chi con lai
1,55UT/g, tuong tng véi 32,3% so vai thoi diém 4 ngay. Ddi véi vi nam, thoi gian sinh
téng hop enzyme nhanh khdng chi gip rat ngan quy trinh san xuit ma con thuan loi
cho viéc thu say va déng géi san pham, han ché duoc nhirng anh huéng bat loi dbi véi
stc khoe ngudi lao dong. Céc ching nam thudc chi Aspergillus thuong duoc dung dé
san xuat cac san pham phytase thuong mai. Nhiing nghién ctu vé phytase tir nam
Trichoderma chwa duoc dé cap nhiéu. Phét hién kha ning hoa tan phosphate caa ching
Trichoderma asperellum tir tru6c téi nay chi ¢ Zhao Lei dé cap (Zhao Lei va Zhang
Ya-quing, 2015). Mot sé san phim phytase thwong mai ciing duoc san xuét tir ching
Trichoderma reesei téi t6 hop (Singh va Satyanarayana, 2014)

3.2. Thiz nghiégm nang cap quy mé nudi cdy teo sén pham

Thi nghiém c6 sy thay doi vé khéi luong méi trudng nudi cy trong cac nghiém
thuc: 75g; 375g; 750g; 12509 va 2500g. Nghiém thuc 2500g dugc nudi trén cac khay
nhya, d6 day 16p moi truong khoang 2cm. Céc nghiém thic khac dugc nudi trong cac
tdi nylon. Giit méi truong 18n men & nhiét dé phong trong thoi gian 4 ngay. Két qua
hoat d¢ phytase trong cac nghiém thac duoc thé hién trong hinh 2.

5.0

5.0
4.0
2.0
2.0
1.0
.0

375 g 750 g 1250g 2500¢g
Khdi hvong nudi cay

Hinh 2. Ham lirong anthocyanin trong mét sé logi nguyén liéu.
Céc ky tu khac nhau trén cac cét biéu thj mize dé sai khac ¢ dg tin cdy 95% (P<0,05).

Hoat d0 phytase (Ul'g)

Khéi luong nudi cdy cd anh huong dén kha ning tong hop phytase cua ching
Trichoderma asperellum va ning suat san xuat san pham. Khi nudi ciy trong cac tdi
nylon chiu nhiét c6 khéi lwong méi truong tir 75g dén 7509, hoat ¢ phytase nam trong
khoang 4,93-5,12Ul/g, khéng khac biét ¢ do tin cay 95% (P<0,05). Nghiém thac nudi
cay trén cac khay c6 khéi luong 2500g/khay c6 hoat d6 giam dang ké, dat 3,87Ul/g. Khi
nudi trén cac khay, d6 4m moi truong giam nhanh va lugng bao tir Trichoderma
asperellum sinh ra nhiéu. Viéc nudi cay trong cac tdi nylon gitp han ché tap nhiém va
duy tri dwoc d6 4m cho qua trinh sinh treéng cua nAm. Tuy nhién, khéi luong nudi ciy
nhiéu s& 1am ting d6 day cua I6p mdi trudng, anh huong dén do thoang khi va co thé
lam giam kha nang sinh truong va kha ning tong hop phytase cua chung. Nghiém thic
nudi cay trong cac tdi nylon chiu nhiét véi khdi lwong moi truong 750g/ti gitp dam
bao hoat d6 phytase trong san phdm va nang cao ning suét thu nhan san pham.

3.3. Thiz nghigm dnh hwéng cia nhigt dé sdy dén hoat dé phytase trong sdn pham

San pham phytase thu duoc khi nudi trong céc tdi cd khéi lugng 750g duogc siy
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khd thdng gi6 & cac nhiét o khéac nhau tir 40°C dén 65°C cho dén khi do 4m con lai
khoang 10%. Ghi nhan thoi gian sdy va xac dinh hoat d6 phytase trong cac nghiém
thirc. Nhiét do siy duy tri duoc hoat d6 phytase va c6 hiéu qua vé kinh té duoc lya chon
cho thi nghiém tiép theo. Két qua thi nghiém duogc thé hién trong hinh 3.
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Hinh 3. Anh hwong cua nhiét dé sdy dén hoat dg phytase va thoi gian thu san pham.
Cac ky ti khac nhau trén cac cét biéu thi mitc dg sai khac ¢ dé tin cgy 95% (P<0,05).
Nhiét do say cd anh huong dén do bén cua enzyme phytase va gia thanh cua san
pham. Khi sy théng gié san pham trong khoang nhiét do tir 40°C dén 55°C, hoat do
phytase caa san pham khong thay d6i nhiéu. Sy & nhiét do 60°C va 65°C c6 thé tac dong
dén cau tric cua enzyme, qua d6 lam hoat do phytase giam dang ké, dat lan luot 3,83 va
3,64Ul/g. Say & nhiét d6 thap (40-50°C) c6 thé gilp duy tri hoat d6 phytase. Tuy nhién,
thoi gian sdy kéo dai (54-96 gio) s& kéo dai thoi gian san xuit va tang gia thanh san pham.
Chinh vi thé, siy & nhiét do 55°C l1a giai phap phii hop dé thu nhan san pham.
3.4. Anh hwéng ciia diéu kién bdo quan san pham
—a— 50C
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Hinh 4. Hoat dé phytase cia san pham sau thoi gian bao quan.
Céc ky tu khac nhau trén cac cét biéu thi mize do sai khac & do tin cdy 95% (P<0,05).
San pham phytase thu dugc theo cac quy trinh san xuat tha nghiém trén dwoc
dong goi trong cac tii PE hut chan khong va tién hanh bao quan trong cac diéu kién
lanh (5°C) hoic diéu kién nhiét d6 phong (~30°C). Sau cac khoang thoi gian tir 3 thang
dén 12 thang, hoat do phytase cua san pham duoc ghi nhan va thé hién trong hinh 4.
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Nhiét d6 bao quan c6 anh huéng nhiéu dén hoat d6 phytase trong san pham. Sau
12 thang bao quan ¢ nhiét d6 5°C, hoat o phytase khong khac biét so v6i ban dau.
Trong khi d6, & nhiét do phong (nhiét d6 dao dong tir 26°C-35°C), hoat 6 giam dan sau
9 dén 12 thang bao quan, twong (ng véi maic giam 19,2% so véi ban dau. Dé viéc sir
dung san pham va qué trinh thuong mai héa san pham duoc hiéu qua, san phim men
tiéu hoa giau phytase can phai dugc luu trit & nhiét do lanh hoic giam muc hoat do
phytase trén bao bi so vai hoat d6 kiém tra thyuc té khi xuat xuong.

3.5. Thir nghiém san xudt sdn pham phytase trén quy mo pilot

Chang Trichoderma asperellum duoc sir dung dé thir nghiém san xuat san pham
phytase trén quy md pilot voi mdi tii méi truong 18n men chaa 750g. Quy trinh san xuét
chi tiét duogc thé bién trong hinh 5.

C]711(§17 bi moi truong nudi cﬁ’y:
Bap xay 24%6: ba dau nanh 16%6 va
dung dich khoang 60% (pH 7.0)

Hflp tuyét trung
121°C, 20 phait

Chuan bi giong nudi cay:

Nhan giong 7richoderma 30°C, 5 ngay Cay gidng vao méi

asperellum trén moi i truedong 1én men
treong ban ran T

30°C, 90 - 96 gio

Say 50°C, 48 — 60 gio

Kiém tra Clléjlt
Ivong san pham

-

Pong gobdi va bao
quan san pham

Hinh 5. Quy trinh nudi cdy Trichoderma asperellum san xudt san pham phytase

Dién gidi quy trinh:

Chudn bj giong nudi cdy: Bao tir Trichoderma asperellum tir cac dng thach nghiéng
duoc huyén phu vao nudc cit vo tring; bd sung vao 66g méi truong ban rén véi mat do 10°
bao tir/g méi trudng. Thanh phin co chat méi truedng nhan giéng chira 20% bot bap va 20%
ba dau nanh. Lwong dich khoang bé sung chiém 60%(w/w). Thanh phan dich khoang bao
gom KCI (2,5g/L); peptone (0,9g/L); MgSO,.7H,0 (7,5¢/L); KH,PO, (5,0g/L); CaCl,
(10,0g/L). U céc binh tam giac & nhiét do phong (~30°C) trong thoi gian 5 ngay.

Chudn bi méi trrong nudi cdy: Tron déu hdn hgp mai trudng ban ran bao gdom
4,5kg bap xay, 4,5kg ba dau nanh va 13,5 lit dung dich khoang. Thanh phan dung dich
khoéang bao gém 33,759 KCI, 12,15g peptone, 101,25g MgSQ,, 67,59 KH,PO, va 135g
CaCly, pH dung dich khoang dugc diéu chinh vé 7,0 bang dung dich NaOH 0,1N. Sau
khi hdn hop co chit truong nd va ngam nudc, can khoang 7509 hdn hgp mai trudng cho
vao cac tai nylon chiu nhiét, kich thudc 19x35cm; dung nat bong day chat miéng tui.
HAp tiét tring cac tii moi trudng & nhiét 6 121°C trong thai gian 20 phit.
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Lén men sinh téng hop phytase: Pao tron déu moi trudng nhan gidng
Trichoderma asperellum; can khoang 3g moéi trudng gidng cho vao cic tii méi truong
1én men da hap tiét tring dé nguoi; dao tron cho gidng phan tan déu trong mai trudng,
tranh dé méi tredng 18n men von cuc; ding ndt bong day chat miéng ti; moi truong 1én
men dugc dan déu trong tdi véi d6 day Iép moéi trudng khoang 2cm; gitr cac tdi trong
cac phong nudi cy sach cé quat hut diéu nhiét; nhiét d6 phong nudi cy duy tri khoang
30 % 2°C; thoi gian 1én men khoang 90-96 gio. Hang ngay, kiém tra qué trinh phét trién
cta chung. Sau 48 gid 1, moi truong 1én men 4m, to trang xuat hién déu trén khip bé
mit moi trudng; sau 72 gio 4, to ndm phu day hon, khong xuét hién tap nhim; sau 90-
96 gio, bao tir xanh pha khap bé mat méi truong.

Thu nhdn sdn pham phytase: Mbi truong 1&n men sau thoi gian o duoc trai déu ra cac
khay, do day I6p méi truong khoang 2cm; sdy théng gié ¢ nhiét ¢6 50+1°C trong thoi gian
48-60 giod; thu nhan san pham khi do am con khoang 10%; xay san pham thanh dang bot
min, khéi luong hat qua ray kich thuéc 16 1mm dat i thiéu 99%; san pham dugc kiém tra
c4c chi tiéu chat luong nhu hoat do phytase, ham lugng protein, d6 am, mat ¢ nam méc.

Péng gdi va bao quan san pham: San pham sau khi kiém tra dat cac gia tri chat
lwong theo cong bd duoc dong goi trong cac tai PE han kin miéng; bao quan san pham
trong kho lanh c6 nhiét @6 5°C; kiém tra chi tiéu hoat do phytase va d6 am cua san
pham dinh ki 3 thang, 6 thang, 9 thang va 12 thang.

Quy trinh san xuét thir nghiém san pham phytase duoc thuc hién véi mdi tdi moi
truong 1én men chira 750g. Mai mé nudi cay 22,5kg, 3 mé/ngay. Tong san pham hoan
thién mdi thang udc tinh khoang 1 tin. San pham c6 hoat do phytase dat 4,83Ul/g va
ham luong protein dat 161mg/g. So véi cac san pham men tiéu hoa chira phytase c6
ngudn nguyén liéu ngoai nhap trén thi trudng hién nay, san pham thir nghiém nay cé
hoat d6 phytase khdng cao bang. Tuy nhién, enzyme phytase tir nAm Trichoderma
asperellum 13 mot ngudn thu nhan méi mé va c6 ngudn goc ban dia, co thé s& chua
dung nhiéu dic tinh phd hop khi bo sung vao khau phan an cho vat nuéi tai dia phuong.

4. Két luan

Trong céc chung vi ndm khao sat, chung Trichoderma asperellum sinh tong hop
phytase tot nhat sau thoi gian 4 ngay, thu sdy hiéu qua nhat ¢ 55°C voi hoat d6 phytase
dat 4,45Ul/g. Hoat do phytase 6n dinh trong it nhat 12 thang khi bao quan san pham &
5°C va it nhat 6 thang & nhiét d6 phong. Quy trinh san xuét thir nghiém duoc thuc hién
véGi quy md 22,5 kg/me, tuong g véi khoang 1 tin san pham mdi thang.

Lot cam on
Téc gid xin chan thanh cam on s hé tro thiét bj cua Vién Phat trien Ung dung,

trwong Pai hoc Thii Dau Mét; s hé tro kinh phi trong khudn kho d@é tai cdp co so
véi mé so DT.20-072.
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