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TOM TAT KET QUA NGHIEN CUU

Deé tai: San xuat protein nim sgi lam thiic in gia suc, tém, ca.

St dung ndm soi Cephalosporium eichhorniae (C152) nudi cAy bé mit dé
san xudt ché phdm protein nAm soi dung lam thic &n cho heo con, t6m con.

Nudi C152 5 ngay v6i com tim c6 ham Iugng nudc khoang 45% trong
tai polypropylen (PP) c¢6 b8 sung khoang 0,005g (NH,),SO,/g tAm va ching
gibng & mic 3 x 10* bao tf / g tim, két qua cho san luong bao tit khoang 8 x 10°
bao t/g san pham. Sdy khéi 4 & nhiét 6 50 ° C va bdo quan kh6 dé lam giéng
trong vong 1 thang. Liéu Iuong st dung = 0,3 - 0,5%.

Ep néng khoai mi va phan ga & dang bt 4m thanh s¢i bun rdi ching bot
bao it gidng, 1 2 ngay dé san xuit giéng cip 1. Giéng cAp 1 dugc st dung dé
chung lén méi trudng ép soi nhut trén, 4§ 3 ngay dé san xuét protein nim soi. Bot
khoai mi duoc bd sung khoang 25% phan ga cho ham lugng protein thé khoang
12-13% CP/ san phdm kho. Khéi 4 rit d3 phoi hodc siy khé. San phdm kho 6
mui ndm rom siy.

Ché phéi'm protein ndm soi cé thé thay thé mot ph?m bot ca va bd sung
enzim trong khau phin heo theo me, heo sau cai sita, ddng thoi ciing 1a nguén
b6 sung chitin, enzim cho thic &n tom. Budc dau thd nghiém trén vat nuodi cho
thdy c6 trién vong.

Heo sau cai sta ' 52 ngay tudi sau 4 tudn nuéi in thic in bot ¢6 nam soi
tang trong nhanh hon heo in thic in khong c6 ndm soi 19,19% , khac biét rt ¢
¥ nghfa & muic 1%, tiéu tén thic &n it hon (19,98Kg < 21,7Kg), hé sé chuyén héa
thiic &n nho hon (2,39 < 3,29 / 1Kg tdng trong), va 161 hon (36%).

Hau 4u tring tom sd & 15 ngay tudi an thifc 4n vién ¢é ndm soi ting
trong khong khac biét ¢6 ¥ nghia & mic 5% so véi t6m in thigc dn CP Thai lan,
chi phi thic &n cé ndm soi 1a 13-14 ngan cho 1 kg ting trong, so véi thiic in CP
Thai la 18 ngan déng.

Tu khéa: nubi cdy bé mdt, sin xuat bao t§, 1én men khoaj mi, san xuAt

protein nam sgi.



ABSTRACT

Ba, N. V, T.V. Sanh, L.H. Manh, T.P. Duong ( 1995 )- Protein enrichment of
cassava for animal and shrimp feeds, Cantho University, Vietnam.

The aim of the stﬁdy was to find a low-cost process on cassava into a
microbiological safe and protein rich product for animal and shrimp feeds.

The use of Cephalosporium eichhorniae 152,(ATCC  38255), symbol as
C.152, a thermophilic, acidophilic, amylolytic fungus, for protein enrichment of
cassava by solid - substrate cultivation (5 S C) was investigated.

Firstly, optimization of production C.152 spores in simple technique
using as inoculant was carried out, Effects of inoculum sizes, ammonium
sulfate doses, and moisture contents of the sterilized broken rice on sporulation
of C. 152 in polypropylene bags was described. A study of 3° factorial
experimental design allowed the optimum log number of spore yields = 8.815 =
log 8.8 x 10° spores/g dried spore mass , and the following parameters were
also determined:

- 3.375 x 10* C.152 spores/g broken rice as inoculum size.

- 5x10'3g / g broken rice as supplemented ammonijum sulfate dose.

- 43.5% moisture content of the medium.

Secondly, a simple, nonaseptic, low-cost process for protein rich product
on cassava in farm conditions was optimized. Effects of broiler manure doses,
duration of cultivation and PH levels of the moistened spaghetti media in
plastic bags were carried out. The medium was prepared by pelleting
technique at 90 ° C for gelatinizing the starch and could be carried out in SSC
without sterilization of the substrate and without the use of aseptic conditions.
The product containing 13.64% crude protein was produced in the following
parameters:

- 28% of the medium as broiler manure dose.

- 5.76 as pH.

- 120 hours as duration cultivation.

For developing of process in farm conditions, the primary fresh product
at 48 hour cultivation was reused as inoculant and mixed by hand in the second
step. The results shown that the duration cultivation was decreased from 120
hours to 72 hours.

Finally, application the C.152 fermented cassava for mixing the
compound feeds for post - larvae ( Penaeus monodon ) and pigs ( Yorshire ) was
carried out. The results showed that part of fish meal or part of soybean meal
may be replaced by this product.

Keywords:, solid - substrate cultivation, sporulation, protein enrichment,
low - cost process.
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BAO CAO TONG QUAN KET QUA NGHIEN CU
Dé tai: " San xuit protein nim s0i lam thic in cho gia sic, tom, c4 "

I. Ditvin dé:

Khoai mi (Manihot esculenta, Crantz) 1a mot trong mudi néng san ¢6 trién
vong, vita khong kén dat, viia tréng duogc khp noi, nhiéu loai lai cho ning suét
rit cao (nim, bay chuc tin/ha/nim [16).

Cu khoai mi 1a déic san cda ving nhiét d6i va ban nhiét déi. S& di sdn
Iugng khoai mi & Viét nam hang ndm khong ting my 1a vi cong nghe ché bién
bao quan con nghéo. Gin day, cong nghé san xuét bot ngot, st dung khoai mi
lam nguén nguyén liéu la mot huéng phét trién tét. Khoai mi dugc st dung
10ng rai & cc nudc nhiét d6i dé nusdi heo, b, citu va ga. Tuy nhién khoai mi
khong thé ding nhu mot ngudn thijc &n duy nhit vi thiéu protein va vitamin,
ham ldong protein trong khoai mi khong ding ké (2%). Nhidu cOng trinh
nghién cifu trong va ngoai nuéc nhim lam gia ting ham luong protein cda
khoai mi bing cach nuéi cay ndm soi ¢6 ham Idong dam cao [ 2, 3,4 ].

Gido su Nguyén Lan Ding d& nghién ctu thanh céng viéc s¢ dung ndm
soi va nAm men nuéi céy trén bot khoai mi cé bs sung N, P, K, sit dung tryc
tiép phuc vu chin nuéi heo, bo & gia dinh.

Trung Tam Nghién Ci¢u va Phat Trién Coéng Nghé Sinh Hoc, Pai Hoc
Cén Tho da tién hanh nghién cttu dé phat trién viec nuéi cdy ndm soi tit nim
1988 [1].

Giéng nim so1 Cephalosporium eichhorniae, Padwick , (ATCC 38255), goi
tit 1la C152, (phan loai lai 1a Acremonium alabamense, trong: Addendum in
Proof), duoc than ting bdi Gido su Gregory, Dai hoc Guelph, Canada, duoc
tién hanh nghién ciu san xut ché phidm protein nidm sgi lam thic #n cho gia

suc, tém, ca.

No6i dung nghién citu gdm ba budc:
1. San xut bot bao tif giéng.
2. San xuAt ché pham protein nim soi.
3. Budc dau sit dung ché phdm protein nidm soi lam thic &n cho

heo con va tém con.



Hién nay, thuc té san xu4t thuc phdm lén men va cic san pham 1én men
khac & Viét nam van con st dung cic giéng ndm soi tit t nhien. Nim soi lam
tuong duogc gid gidng trén cic nia ding @& 1 méc tiong. NAm sgi lén men
rgu va com rugu duogc git gibng trong cac vién men 1an véi b6t gao va mot sé
vi thubc. Phuong phép truyén giéng ndm soi cd truyen nay cé nhugc diém la
dé bi tap nhiém trong qua trinh nhan gidng va lén men don gian lam cho san
liong va chat lugng cia san pham khéng 6n dinh.

C152 14 gibng nAm soi ¢4 duoc xac dinh 1a khéng sinh ra doc td, khong
sinh chit khang sinh. Nim s4n sinh enzim a-amylase va glucoamylase dé sit
dung tinh bdt lam ngudn carbon va ning lu?ohg C152 va nhiét va chiu dugc pH
thap, rat thuan loi trong sin xuét, khong can phai khif trung nghiém ngit [11].

Dé giai quyét khau gibng cho san xuit ché phdm protein ndm soi, ching
t6i da st dung tAm hép chin trong tdi polypropylene (PP) lam moi tru’o“ng nudi
cdy ndm C152, tim diéu kién thich hop cho viéc san xuit bot bao tif gibng. Thi
nghiém dugc bd tri theo phuong phép thiia s gdm ba nhan t6 ( mic gidng,
(NH,),S0, b6 sung va ham luong nudc cua com tAm ), méi nhan t6 ¢6 ba mitc
dd. Chi tiéu theo d6i la san lugng bao ti/ g san pham dugc dém qua kinh hién
vi va tinh két qua. D liéu thi nghiém ddoc phan tich théng ké theo chuong
trinh Statgraphics, kiém dinh F, kiém dinh LSD 5%, tinh phuong trinh héi qui
va vé biéu @6 [ 5, va phu luc trang 15, 16, 17, 18].

D6 thi dudng miic ( contour ) & hinh 1 cho thdy véi mitc g1ong 3,375 x
10* bao ti/g tAm dat san luong 8,8 x 10® bao i /g san pham thi cdn phai b6
sung (NH,),SO, 1a 0,0045 g/g tdm va ham ligng nudc cua moi trudng phai
chinh 14 43,5% nudc.

Qua tinh toan t6i vu héa dya theo phuong trinh héi qui (phy luc trang
18) thi t6 hop cc nhan té thich hop nhit nhu sau:

- Mic gibng= 17,767 x 10* bao /g tim

- (NH,),SO, b6 sung= 0,0049g/g tAim

- Ham ldong nuéc cua méi trudng = 44,45% nudc

Véi t6 hop nay, san liong bao tit du dodn cia m6 hinh cao nhit 1 8,4 x
10° bao ti/ g san pham.
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Yoa1 = 4,248 + 72,0756 X, + 0,2027 X, - 4895,7777 X,2
- 0,0023 X, - 0,628X,X4

H.1: D6 thj dudng muic ciia mit s8 bao t¥ theo cdc miic clia

’

Sau khi u 5 ngay dé dat sin lugng bao ti nhu trén, khéi § duoc dem di
sy kho & nhiét d6 45 - 50°C va tdn tr kho trong vong 1 thang. Liéu luong sit
dung=0,3-0,5%.

Viéc san xudt bot bao ti gibng da duoc giai quyét bing phuong phap
nudi cdy it tén kém, diém quan trong la bao dam chét Iuong, d& s dung, dé
bao quan, két hop gida phuong phip c6 truyén va cOng nghé sinh hoc.
Phuong phdp nay dem 4p dung dé san xudt bot bao t§ giéng Rhizopus
oligosporus, Aspergillus oryzae dat két qua tot [ 10, va phy luc trang 19 ].

I1.2. _Phuong phap nghién ciu va két qua san xuit ché phim protein nim
50i:

Trudc day, ching t6i da so sanh nidng suét protein sinh ra gitta hai
phuong phap nuo6i cdy bé mit ( surface culture ) va phuong phéap nuéi cdy chim
( deep culture ). o] phuong phédp nuéi ciy chim, ning suét protein khong cao so
v6i phuong phdp nuéi ciy bé mit néu tinh trén don vi tinh b6t duoc sit dung
[1]. Ching t6i quyét dinh chon phuong phap nuéi cdy bé mit dé san xuit
protein ndm sgi C152 vi day la diéu kién ty nhién thich hop cho sy phat trién
cia ndm méc, va cling la phuong phép thusng sit dung trong dan gian, it t&n

kém .



Khoai mj, nguén tinh b6t ré tidn nhung lai khé xtt Iy néu duoc ding lam
moi truong nudi cdy nim soi. Phan ga 1a chit thii duoc nghién citu dé tii sit
dung trong thoi gian gan day va 1a nguén cung cip N, P, K cho nim SOi.

Ddu tién, ching t6i duing phuong phédp ép soi, phoi kho [ 12 ], 1di khi
trung va nuéi cdy trén khay [ 7 | nhung da khong thanh c6ng, hau qua 1a bao it
moc cham va thudng bi nhiém.

Thay vi u trén khay, ching t6i chuyén sang u trong tdi PP giéng nhu ¢
meo nidm rom, nim méo, nidng sudt protein khong cao, cao nhit chi dat 6%
protein th6 (CP)[ 13, 14, va phu luc trang 20 ].

Cuéi cing, ap dung phuong phap ép néng nguyén liéu (khoai mi va
phan ga) duéi dang bét 4m bang thiét bi tu ché do Gido s« Trin Phudc Duong
thiét ké, ching t6i da thanh cong. Qua ép néng, nguyeén liéu dugc thanh trung
ddng théi tinh bot cing dugc héd hoa. Phuong phap nay tién dung, don gian va
an toan khong can phai khi tring tén kém [ 8 ]

Thi nghiém ciing dugc bb tri theo phuong phap thia s6 dé tim to hop
cac nhan t6 thich hop ( hAm luong phan ga b6 sung, pH va thoi gian 4 ) cho
nang suét protein cao nhiit.. Chi tiéu theo di 1a ham lugng protein thé cda san
phdm va ham luong protein gia ting. Di liéu duoc phén tich théng ké theo
chuong trinh Statgraphics va vé biéu dd (phu luc trang 21-26)

D6 thi dusng mic v& ham lugng protein thé trong sin phim theo cac
muic phan ga bé sung va pH thu hoach & 120 gio cho thay:

- Ham luong phan ga b6 sung = 28%

- pH =5,76

Ham Ivong protein thé cao nhit dat trén 13,6% san pham kho ( Hinh 2 )

T
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Vé ham lugng protein gia ting, @6 thi dudng miic theo muc phéan ga bs
sung, pH khi thu hoach & 120 gi& cho thay:

- Ham Iugng phan ga bé sung = 22.50%

- pH = 5,76
Ham ludong protein gia ting cao nhit 1a 5,2% cta sin phdm kho ( hinh 3 )-

15 18 21 ,24 27 39
! ~ -
MUC PHAN GA B6 SUNG (%)

Yx23=-599.126+0.576X,+207.97X;-0.034X,%-18.41X,2+0.1658X, X
(Xz3= thu hoach & 120 gid)

B I. - IV ] ’ ’, lA \],:’ ~ II
Hi-
.

Do théi gian 1 (120 git' ) con tdong dbi dai, ching t6i tim bién phap rut
ngan théi gian 4 lai bing cach nhan giéng thém mot cp, ti bot bao tif giéng 1
2 ngay vdi nguyén liéu ép néng dé lam busc chuyén tiép, gibng & moi truong
soi nay khi chung dé san suét da phat trién nhanh, & 72 gid da dat ning sut
protein thé tuong duong so véi cach ding bot bao ti gidbng & 120 gis. Bién
phap nay rat thuan loi trong viéc phat trién san xuit. San pham dugc phoi kho
hodc sy ¢ 50°C @€ bdo quan. San phim kho cé mii nAm rom sdy.

San phdm tuy c6 ham luong protein thé chia cao (12-13%CP), nhung lai
c6 mot luong enzim o-amylase, glucoamylase dang ké (177don vi o-amylase
theo phuong phap Wothgemuth va 154 don vi glucoamylase theo phuong phéap
Bertrand).
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Qui trinh san xuét ché phe‘{m protein ndm soi duoc tém tit nhi sau:
tAm hiap chin — Giéng C152 «——— (NH,),SO,

u 5 ngay, sdy 45 - 50°C, nghién min

Bét khoai mi + phan ga — Bot bao tit giéng

(ép s¢indng )
u 2 ngay

!

Bot khoai mi + phdn ga — Gidng cip I
( ép s¢indng)
u 3 ngay, phoi khé, nghién min

|

Ché phim protein nim sgi (12-13% CP)

'Y
A

II1.3. Phuong pha

Ché phdm protein ndm soi c6 kha ning thay thé mot phén bt ca va bé
sung enzim trong khdu phdn heo theo me, heo sau cai sta, dong thdi cing 1a
ngudn b sung chitin, enzim v.v... cho thidc in tom, do d6 can biéu hién cu thé
qua tac dong lén vat nuobi.

Thit nghiém thiic &n bdt cho heo sau cai sifa Yorshire va thic in vién cho
hiu 4u tring (post-larvae) t6m sy (Penaeus monodon) duogc bb tri thi nghiém tai
Trai chdn nu6i 19/8, Céng ty chin nu6i Can tho va Khoa Thuy san, Trudng Pai
Hoc Can Tho. Khau phin heo con ¢6 bs sung 10% ché pham ndm soi va khau
phén t6m con ¢4 bé sung 20% ché phdm ndm soi.

11.3.1.Thi nghiém 1: 69 heo & 50 ngay tudi duoc cho dn khau phan khong
b6 sung va c6 bd sung ché phadm nim soi trong 4 tuan, lap lai 4 1in. Phan tich
gia tri dinh dudng cua khau phin cho két qua nhu sau:

c6 ndm sgi khong ndm soi
protein thd (%) 16.2 15.56
Ca (%) 1.67 1.74
P (%) 0.27 0.41
ME  (Kcal/kg) 2888 3167




