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TOM TAT

Viéec b6 sung ché phdm enzyme vao khdu phan dn sé giup cho gia cam hép thu tot cdc
thanh phan dinh dudng, gia tang loi nhudn cho ngudi chdn nudi. Trong modt nghién ciu
nhdm tao ra mot ché phdm protease c6 thé hoat dong tot trong diéu gia cam va git duoc hoat
tinh véi nhiet do cao trong quad trinh ép vién, ching toi nhan thdy chiing Bal5 c6 hoat tinh
protease cao nhdt va bén nhiét trong s6 15 chiing Bacillus subtilis nghién ciu. Ching Balb
sinh tong hop protease tét nhit khi nuoi cdy trén méi truong bdan rdn cé thanh phan 2 ba dau
nanh: 8 bot bap; pH dich khodng 6,8 va thoi gian nudi cdy la 72 gio. Ché pham thu duoc trén
qui mb san xudt nhé cé hoat tinh protease 14,16 Ul /g. Enzyme protease ctia ché phdm hoat
dong duoc trong khodng pH 5,8 — 8,0, phi. hop véi diéu kién pH ctia diéu gia cam. Khi xt; li
ché& phdm & nhiet do 150°C trong thoi gian 1 phut, hoat tinh protease giit duoc 94,3%. Bo sung
ch& phdm vao thic dn dang viéen véi ti e tic 0,1 — 0,5 %, sau 7 tudn nudi, trong luong ga ri
ting trung binh tit 25 — 30% so vdi 16 doi ching. Két qud nghién ctiu nay cho thdy cé thé siu
dung ché phdam vao viéc san xudt thiic dn vién cho gia cam.

T khoa: ché phdm sinh hoc, protease, thiic an vién cho gia cam, Bacillus subtilis
&

1. Gidi thiéu thic an. Riéng doi vé6i gia cam, ti 1& protein

Trong chin nudi néi chung ciing nhu  trong khiu phan thic &n phai dam bao tir
chin nudi gia cAm noéi riéng, thic an luon 1a  19-24% [3, 4]. Do d6 viéc bé sung ché phadm
van dé quan trong nhat, né quyét dinh truc  c6 chta protease vao khiu phan an khong
tiép dén nang suat, chat lugng va gia thanh  nhimg gitp hap thu protein tot hon, nang
clia cic san pham thit, tring, stta.. Hién nay,  cao hiéu qua kinh t& ma con giam lugng nito
viéc bo sung ch& pham sinh hoc vio hdon hgp  trong phan, yéu t6 c6 kha ning gay 6 nhiém
thic an dang la modt xu huéng mdi, duge mdi truong chin nudi. Trong s6 cac vi sinh
nhiéu nha may ché& bién thic an gia sic  vat c6 kha ning sinh tdng hgp protease cao,
cting nhu ho chan nuodi lua chon[4]. Cac ché  Bacillus subtilis khong chi sinh ra cac
pham sinh hoc véi nhiéu loai enzyme c6 tdc  enzyme khéac c6 tdc dung tot cho tiéu hoéa
dung hd trg tiéu hoéa cho vat nudi nhu a-  nhu a-amylase, cellulose, phytase, xylanase...
amylase, protease, phytase.. s& giGp vat nudi ma con 1a vi khuén c6 lgi, Gc ché cac vi sinh
tan dung t6i da vat chat va nang luong cia  vat gay bénh trong duong rudt cha gia cam.
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Thi truong ch& pham sinh hoc c6 hoat
tinh protease hién nay rat da dang vé
ching loai va chat lugng, nhung chia yéu
cung cip cho cac ho chan nudi gia dinh, bo
sung vao thic an hdén hop dang bot. Viéc s
dung ché& pham sinh hoc vao qui trinh cong
nghiép ché& bién thic an cho gia cAm van
con han ché, dac biét 1a b sung vao thic
an dang vién, do ché& phdm bi mAit hoat
tinh trong qua trinh nén vién & nhiét do
cao. V6i muc tiéu ra mot ché phdm sinh hoc
c6 hoat tinh protease b8 sung vao thic #n
cho gia cAm, c6 thé chiu dugc nhiét do cao
clia mdy nén vién va hoat dong tot trong hé
tiéu hoa cta gia cam. Ching toi tién hanh
dé tai: Nghién ciu tao ché phdm protease
tiw Bacillus subtilis dé st dung trong ché
bién thic dn gia cm.

2. Vat liéu - phuong phap

2.1. Vat lieu

Cac ching vi khudn Bacillus subtilis
trong dé tai do Chi nhanh cong ty TNHH
Gia Tuong tinh Binh Duong cung cap.

boi tugng thir nghiém la gidng ga ri
dugc thu gom tU cdc ho chan nudi trén dia
ban huyén Trang Bom, tinh Pong Nai

Mobi truong giwt giong (MT1)[1]: glucose
50g; pepton 10g; cao thit 3g; agar 20g; nudc
cat via du 1 lit.

Moi truong tang sinh (MT2)[1]: glucose
35g; pepton 10g; nude gia: 10% vira da 1 lit.

Moi truong bén rdn thu nhan protease
(MT3)[1]: ZnSO,4 0.0014g; KH,PO, 0.4g; DAP
0.8g; NaCl 1.44g; CaCOs; 2.4g; MgSO, 0.2g;
bép 200g; dau nanh 200g; nuéc 60% (W/w).

2.2. Phuong phap thi nghiem

Cac phuong phap dinh luong

Hoat tinh protease dugc xac dinh theo
phuong phap Anson[6] cai tién: cho 1ml
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dung dich enzyme vao 2,5ml dung dich
casein 1% trong dém phosphate pH 7.6. U
& 35°C trong 20 phat. Mau dosi ching duge
lam ngimg phan Ung bang 5 ml dung dich
TCA 5%. Xac dinh ham lugng tyrosine
trong dich bang cach do mat dd quang &
budc song 660 nm véi thude thir folin. Mot
don vi hoat tinh (UI) la lugng enzyme
protease toi thiéu thiy phan Casein trong
thoi gian 1 phat tao thanh pmol tyrosine.

Phuong phdp nudi cdy bdan rdn thu
nhan ché phdm cé hoat tinh protease

Chiung Bacillus subtilis dugc tang sinh
trén moi truong MT2 trong 48 giv. Cay dich
tang sinh vio mdi truong ban rin MT3 sao
cho mat @ giong dat khoang 1x10° CFU/g
canh trudng, tron déu, gitt § nhiét do phong.
Sau thoi gian thich hgp, thu nhan canh
truong ban ran, siy thong gié & nhiét do 45-
50°C. Khi canh truong khd, xay nhuyén va
béo quan canh truong ¢ dang bot min.

Phuong phdp xdc dinh khd ndng chiu
nhiét ciia ché phdm protease

Say cac dia petri sach trong ti siy &
nhiét d0 khao sat (120 — 150°C). Khi cac
dia petri da 6n dinh nhiét do, trai déu 5g
ch& phdm vao nap ngoai dia petri va dung
d4y cta nap trong dia petri ép 1én mat ché&
phdm. Sau thoi gian khao sat, d6 ché pham
sang mot dia petri ngudi khac va xac dinh
hoat tinh protease con lai trong ch& pham
bang phuong phap Anson.

Phuong phdp khdo sdt anh hudng cia
pH lén khd ndng thiuy phén cia enzyme
protease trong ché phdm

Casein dugc hoa tan trong cac dung dich
dém phosphate c6 pH khac nhau: 5,6; 5,8;
6,0; 6,2; 6,4; 6,8; 7,0; 7,2; 7,4; 7,6 va 8,0, vii
nong do cudi 1a 1% (w/v). Ché pham ciing
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dugc li trich enzyme protease va pha lodng
trong cac dung dich dém phosphate c6 pH
tuong dng v6i do pha loang thich hgp. Sau
thoi gian 30 phat, loc thu dich enzyme. Tién
hanh do hoat tinh protease ctia ché pham
tai cac gia tri pH thiy phan khic nhau.

Phuong phdp xdc dinh khd ndng hoat
déng cua protease trong ché phdm véi co
chdt la thic dn vién cho ga 6 diéu kién pH
mé phéng diéu ga

B sung ché phdm vao thic &n hdn
hgp dang vién cho ga vé6i nong dd 0,1%.
B6 sung vao hdn hgp dung dich dém sao
cho d 4m dat 60%, pH chia hdn hop lan
lugt dat 5,0; 5,5 va 6,0. Sau thoi gian u 4
gio tai nhiét do 40°C, thu dich loc, xdc
dinh nong dd protein hoa tan va acid
amine trong dich loc. Tién hanh song song
v6i mau c6 bo sung ché phdm da bat hoat
enzyme protease bang Na-EDTA va
PMSF®'%. Tign hanh lap lai it nhat 3 14n
v6i mdi mau.

Phuong phdp thit nghiém khd ndng hé
tro tieu héa ctia ché phdm cé hoat tinh

protease trén ga ri ti 0 dén 49 ngay tudi

Tring ga ri dugc thu nhan tir nhiéu
ngudn bd me khac nhau va cho 4p né nhan

tao. Mbi 16 thi nghiém gom 18 ga con, tha
tu do trong dién tich khoang 3 m®.

Lo 1: Lo déi ching, thic &n khong bd
sung ch& pham. Lo 2-5: thic an bd sung ché
pham véi ti 1é tuong tng 0,1; 0,5; 1,0; 2,0 %.
Thidc an vién do Cong ty cam Con Co cung
cap, thanh phan thic bao gém: dam 20%,
X0 tho 5%, @0 4m 13%, canxi (0,7 — 1,2) va
phospho 0,5%. Hang tuan, can khdi luong
ting ca thé & cac 16 va luong thic &n trung
binh ma mdi c4 thé si dung.

Phuong phdp danh gid va xit li s6 liéu

Cac thi nghiém dugc thuc hién lap lai
it nhat 3 lan. S§ litu thu nhan dugc tinh
toan sai s6 va danh gid miic do tuong dong
theo sai s6 chuén.

3. Két qua

3.1. Chon loc ching Bacillus subtilis
tot nhdt cé kha nang sinh protease chiu
duoc nhiét do cao

Canh trudng nudi cdy ban ran Bacillus
subtilis sau thoi gian nudi cdy dugc say kho
va xac dinh hoat tinh protease. Song song
do, ching toi ciing tién hanh xit li cac canh
truong & nhiét do 125°C trong thoi gian 1
phit. Sau d6 xac dinh hoat tinh protease
con lai trong canh trudng.
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Hinh 1: Hoat tinh protease ciia cdc chiing B. subtilis trudc va sau khi xit li nhiét
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Khi nudi cdy trong mdi truong ban ran,
cac chiing nghién ciu c6 khi nang téng hop
protease rat khac nhau. Thap nhat trong s6
nay la ching Ba-05 v6i hoat tinh chi dat 2,0
Ul/g va cao nhat 1a ching Ba-15 véi hoat
tinh dat 19,64 UI, cao hon 77% so v6i ching
c¢6 hoat tinh cao th& hai 14 Ba-03 (hinhl).
Sau qua trinh xit 1i nhiét (125°C, 60 giay),
hoat tinh protease trong canh truong nudi
cdy ban rin con lai 88,4 - 98,8%. Canh
trudng cta ching Ba-15 chi gitr duge 92,6%
nhung hoat tinh protease con lai van cao
hon nhiéu so véi cac ching khac. Mic du
protease cta Bacillus subtilis khong c6 kha
nang hoat dong & nhiét do cao, nhung van
gitr duge hoat tinh sau qué trinh x{ li nhiét.
Diéu nay c6 thé do cac phan tif enzyme nam
sau trong cic hat mdi trudng ran nén nhiét
do cao chi 1am anh huéng dén 16p bén ngoai.
Mat khéc, viec ¢6 mat ion Ca’* trong canh
truong ciing gép phan lam tiang kha ning
bén nhiét cha protease. Tur cac két qua trén,
ching Bacillus subtilis Ba-15 dugc ching toi
st dung dé t6i uu kha nang sinh protease

trén mdi trudng ban ran.

3.2. Nghién ciu moét sé yéu to anh
hudng t6i qua trinh sinh protease ctia
chung Bacillus subtilis Ba-15 trén qui
mo phong thi nghiéem

Ching B. subtilis sau khi tang sinh
dugc cay vao cac erlen chita 75g moi trudng
ban rin sinh téng hogp protease MTS3.
Trong dé lan lugt c6 su thay ddi vé cac
thong s6 cia cac yéu to thit nghiém. Sau
thoi gian nudi cdy, thu nhan canh trudng
va xac dinh hoat tinh protease

Sau qua trinh th nghiém, ching toi da
xdc dinh dugc ching c6 kha ning sinh
protease tot nhat khi dugce ting sinh trong
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khoang 30 gio, nudi cdy trén moi truong co
thanh phan co chat 1a bot bap: ba dau nanh
ép dau véi ti 1& 8:2, pH dich khoang 6,8 va
thoi gian nudi cdy 1a 72 gio, v6i hoat tinh
protease dat 63,66 Ul/g canh truong kho.
3.3. Khao sat so bo tinh chat cua
protease trong ché phdm khi nuéi cay

trén qui mé san xuat nhé

Cac két qua nghién ctu ¢ muc 3.2 dugc
st dung dé thir nghiém nuéi cdy trén qui
md san xudt nhoé v6i khoi lugng moi mé 1a
70kg. Thanh phidm dugc sdy kho, xay
nhuyén va bao quan trong cac bao PE han
kin miéng. Ché& pham dugc sit dung d& khao
sat hoat tinh protease sau khi xit li & 150°C
trong cac khoang thoi gian khac nhau; va
hoat tinh protease tai cac gia tri pH thay
phan khac nhau.

Hoat tinh (Ul/g)

4,0 45 5,0
Thoi gian siy (phut)

3,5

Hinh 2: Hoat tinh protease ctia ché phdm
sau khi xi li 150°C trong cdc khodng thoi
gian khdc nhau
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Hinh 3: Hoat tinh protease ctia ché phdm
tai cdc gid tri pH thuy phdn khdc nhau
Hoat tinh protease clia ch& phdm gidm
nhanh theo thoi gian sdy. Sau thoi gian sy
1 phat, hoat tinh protease giam khong
nhiéu (5,7%), dat trung binh 14,1 Ul/g
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(hinh 2). O thoi gian sdy 3 phat, hoat tinh
protease chi con khoang 59,0%. Két qua
nay cho thdy enzyme protease ciia ché
pham c6 thé chiu dung dugc nhiét do cao
clia qua trinh tao vién nén cho ca gia cAm
va ca. Két qua thi nghiém da cho nhiing
danh gia so bd vé kha nang chiu nhiét cha
protease trong ché pham, tir d6 c6 su diéu
chinh phu hgp gilta thoi gian va nhiét do
tao vién nén khi b sung ché phdm vao hon
hop thic 4n dang vién. Bén canh kha ning
chiu nhiét, hé¢ enzyme protease ctia ché
phdm con c6 khi nang hoat dong trong
khoang pH tir acid y&u cho dén kiém yéu.
Vé6i hoat tinh tot nhat tai pH 6,8, dat 13,1
Ul/g (hinh 3). Tai pH 5,8, hoat tinh
protease dat 57% so v6i tai pH t6i uu cla
ché& phdm. Két qua thi nhiém nay cho thay
ché phdm hoan toan c6 kha ning hoat

dong tot trong diéu kién tiéu héa cia diéu
gia cam'™. H§ trg cho viéc phan giai céc
protein thanh céac chat don gian, dé hap
thu. Ngoai ra, v6i khoang pH hoat dong
rong, ché phdm con c6 thé st dung dé ho
trg tiéu héa cho nhiéu loai vat nudi khac.

3.4. Thit nghiém kha niang thuy
phan cua ché& phiam trén thic an vién
cho gia cam

Thic an vién cho gia cAm dugc tron véi
ch& pham véi ty 1& 0,1%. Sau do6 G trong cac
diéu kién md phoéng trong diéu gia cAm; pH
5,0; 5,5 va 6,0; d 4m hdén hgp 60% va
nhiét do 40°C. Song song d6, ching toi cling
tien hanh nghiém thic véi ché pham da
duge xit ly véi Na-EDTA va PMSF dé tc
ché& hoat tinh

caa protease.

Bang 1: Néng do protein hoa tan, tyrosine va duong khit
c6 trong thiic an duogc tron va khong tron ché phdm

Néng dd protein

Nong dd tyrosine  Ndng dd dutng khir

pH Nghigm thifc TB (mg/ml) (umol/ml) TB (mg/ml)
M3u doi khong tron ché phdm 26,3 +1,81 6,59 + 1,06 223 +06
6.0 Mau tron ché& phdm da x{ Ii chat c ché protease 30,7 + 0,43 10,11 + 0,45 33,1+04
Mau tron ché& phdm 352 + 0,20 16,15 + 0,22 35,6 + 0,4
Mau khong tron ché phdm 22,9 + 0,49 7,04 2,71 28613
5.5 Mau tron ché phdm da x{ If chdt tic ché protease 24,7 + 0,37 10,61 + 0,17 475 +1,1
MAu tron ché phdm 27,2 + 0,30 14,62 + 0,43 45,0+ 0,1
Méu khong tron ch& phdm 24,1 + 0,53 6,83 + 0,42 30,9 + 0,3
5.0 Mau tron ché phdm da x{r Ii chét (ic ché protease 28,2 + 0,89 8,16 + 0,44 47,7 +0.2
Mau tron ché phdm 31,0 £ 04 12,64 + 0,50 471:04

Ghi chu: 1 g thic dan tuong tng véi 3 ml dich loc

Tai ca 3 gia tri pH khao sat, déu c6 su
gia ting ham luong protein hoa tan va
tyrosine khi 0 hdén hop thic #n véi ché
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phadm khong xit Ii va ché phadm da dugc xi
li Na-EDTA, PMSF so v6i mau d6i ching.
Su gia ting ham lugng protein hoa tan &
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mAu c¢6 ché phdm so véi mau c6 ché pham
da duge xtr 1i tai pH 5,0; 5,5 va 6,0 1an lugt
la 11,8; 10,9 va 17,3%. Lugng tyrosine cling
dat cao nhat tai pH 6,0 (16,15 pmol/ml) va
gidm dan khi pH dich thiy phan gidm vé
acid vé6i gia tri tai pH 5,5 va 5,0 1an lugt
dat 14,62 va 12,64 pmol/ml (bang 1). Két
qué nay kha phu hop véi dic diém protease
clia Ba-15 nhu da dé cap ¢ muc 3.3. Piéu
nay ciing cho thiy rang enzyme protease
trong ch& pham c6 kha nang thiy phan cac
protein khong tan trong hdn hgp thic &n
thanh cac doan peptid hoa tan va cac
amino acid, gidp cho viéc tiéu héa va hap
thu protein clia gia cam dugc dé dang hon.
O nhitng nghiém thic c6 xi i chat de
ché& protease, ham lugng protein hoa tan va
tyrosine cao hon so véi miu d6i ching,
ching t6 viéc gia ting ham lugng peptid va
do ban than
protease trong ch& phidm quyét dinh. Heé

acid amine khong phai

enzyme cellulase (cellulase, xylanase,
glucanase, pectinase..) khong bi dnh huéng
béi Na-EDTA va PMSF nén da thiy phan
pha vo vach t€ bao thuc vat, giai phong cac
protein hoa tan va acid amine vao dich moi
truong. Tuy nhién su c6 mat cha protease
lam gia ting dang ké ham lugng tyrosine
trong cac dich thiy phan.

3.5. Thit nghiém kha ndng hé tro
tieu hoéa cua ché phdm coé hoat tinh
protease trén ga ri

Sau 7 tuan tudi, trong lugng ga ri & 16
do6i ching dat trung binh 576 g/con, khong
khac biét nhiéu so v6i cac két qua ma cac
tac gia Nguyén Huy Pat'® va Bui Pic Ling
51 45 thuc hién. Ga an thdc &n & cac 16 thic
&n c6 tron ché pham véi ty 1& 0,1; 0,5; 1 va
2% déu c6 trong lugng co thé cao hon so véi
16 d6i chiing.
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Hinh 4: Khoi luong ga khi dn thic dn

c6 bé sung ché phdm chiia protease

Tu tudn 2 dén tudn 4, so v6i 16 doi
chung, trong lugng ga & 10 thd 2 c6 mic
tang cao nhat, ting 1an lugt 37, 25 va 27%,
16 thtt 3 c6 mic ting thap hon, dat 31, 14
va 20% qua hang tuan khao sat. Gitia 16 4
va 16 5, khong c6 su khac biét nhiéu vé do
tang trong so véi 16 d6i ching. O tuan 5,
khong c6 su khac biét vé do ting trong cla
16 2 va 16 3, tat ca déu tang 24% so véi 16
d6i chimg. O tuan 6 va tudn 7, ga 6 16 3 ¢6
do tang trong cao nhat so vé6i 16 doi ching,
tang 1an lugt 43 va 30% trong khi trong
lugng ga & 16 2 chi tang 1an lugt 28 va 25%.

Tir cac két qua thuc nghiém trén ching
toi nhan thay c6 thé st dung thic an dang
vién c6 bd sung ch& phdm c6 hoat tinh
protease véi ty 1& 0,1% trong vong 7 tuan
dau. Viéc bo sung nay sé gitp cho dan ga ¢
do tang trong khodng 26% so vGi khi s
dung thic #n khong bo sung ch& pham. Tu
dé rat ngan thoi gian nudi, tiét kiém hon
chi phi thic an, gitdp tang lgi nhuan cho
nguoi chan nudi.

4. K&t luan va khuyén nghi

4.1. Két lugn

Dua vao hoat tinh protease thu dugc
khi nudi cay cac ching trén moi truong ban
rdn, ching t6i nhan thay ching Bacillus
subtilis Ba-15 ¢6 kha nang dap tGng nhiing
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muc tiéu ma dé tai dat ra. Ching Ba-15 cho Viéc thit nghiém téc dung cia ché
hoat tinh protease tot nhat khi nudi cdy  phdm trén ga ri § qui mod thir nghiém ciing
trén moi trudng ban ran chia nguon co  thu duge nhiéu két qua kha quan. Ché pham
chat 14 ba dau nanh va bot bap véi ti 1é 2:8;  ¢6 hoat tinh protease c6 kha nang hd trg tiéu
pH dich khoang 6,8 va thoi gian nudi cdy  hoa tot cho ga ri. Khi bd sung ché phdm vao
ban rén tot nhat 1a 72 gio. thiic an dang vién véi ti 1 tir 0,1 — 0,5 %. Sau

Ap dung céc didu kién t6i uu trén vao 7 tudn nudi, trong lugng ga tang trung binh
qui md sdn xudt nhd, hoat tinh protease i 25— 30% so v6i 16 doi ching.

cia chiing Ba-15 thu duge dat 14,16 (Ul/g 4.2. Khuyén nghi
CP). So v6i cdc sdn phdm cung loai trén V6i kha nang hoat dong trong khoang

thi truong, ché€ phdm thu dugc c¢6 hoat  pH trung tinh va &n dinh hoat tinh & nhiét
tinh protease cao hon tit 5 cho dén hang do cao, ching t6i dé nghi nghién ctu thém
tram 14n (khong thé hién trong bai), tuy  mot s6 tng dung khac nhu b§ sung vao thiic
nhién k&t qua nay chi dat 23% so v6i  an vién cla cd, thay cam.

khi nudi cdy trong phong thi nghiém. Ching c6 kha nang sinh téng hop
Pay 1a mot han ché& ma dé tai chua khdc  protease cao khi dugc nudi cdy trén quy mod
phuc dugec. thi nghiém sé 12 mot loi thé cho viéc tinh

Ché& phadm thu dugc trén quy md san sach protease ctia ching, tir d6 sé& c6 nhiing
xuat nho hoan toan dap tng dugc cic yéu nghién ciu va tng dung c6 ¥ nghia hon.
cau ma muc tiéu ban dau da dat ra: (1) hoat Nghién ciu cdc y&éu to6 danh huéng 1én
tinh protease trong ch& phdm c6 kha ning  kha ning sinh téng hop cha chling trén qui
on dinh trong thoi gian 1 phat khi xif Ii nhiét ~ md san xuat nho.

kho & nhiét do xap xi 150°C; (2) hoat dong Nghién ctiu vé tac dong hd trg tiéu héa
tot trong khoang pH nghién ctu tir 5,8 — 8,0; cia ché& phidm chi chda protease khi bd
tot nhat tai pH 6,8. sung vao thic an cho gia cam.
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ABSTRACT
Supplying enzyme products to diet will help poultry absorb more nutrients, increasing the
profit of farmers. In a study to make a protease product that can catalyse in pouliry and yet
retain its activity at the high temperatures of chicken-feed tablet processing, we found that
among 15 strains of Bacillus subtilis, strain Bal5 had the highest protease activity and was
stable with high temperature. Maximum protease yield was observed in the semi-solid
medium containing ingredients with ratio of 2 soybean residue : 8 corn powder; pH of mineral
solution is 6.8; in a culture time of 72 hours. The product received from small-scale production

had a protease activity 14.16 Ul /gr. Protease of the product could catalyse in pH ranges from
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5.8 to 8.0, conforming to the pH value in poultry. Treating product at temperature of 1500C in

1 minute, the activity of protease remained at 94.3%. Adding the product to the chicken-feed
tablet with the ratio of 0.1 — 0.5%, the weight of the chickens increased average 25 — 30%
compared to the control batch after 7 weeks. The result of this study show that we can ultilize

this product for producing chicken-feed tablets.
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