KHOA HOC CONG NGHE
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TOM TAT

Qua mic ca & Viet Nam hién nay méi chi duoc st dung phan nhan, phan vé qua tuoi chiém khoang 20
- 30% van chua duoc quan tam va str dung hiéu qua. Muc tiéu ctia nghién ctu nay 1a xay dung quy trinh
san xuat thic dn chan nudi cho lon c6 bé sung vo qua mic ca tuoi. Két qua nghién ctru da xac dinh
duoc cong thtc san xuat thiee dn chian nudi cho lon con 1a ngé vang 43%, san kho 15%, cam gao 2%, gao
1%, dau twong 12%, ca mé 10%, xuong trau bo 10%, vo qua mac ca 5% va ché pham sinh hoc 2%. Thtc an
chin nuoéi cho lon choai 1a ngdé vang 50%, sin kho 15%, cam gao 2%, gao 1%, dau tuong 5%, ca mé 8%,
xuong trau bo 11%, vd qua méic ca 6% va ché pham sinh hoc 2%. Thitc dn chan nuoi cho lon v6 béo 1a
ngd vang 54%, sin kho 17%, cam gao 2%, gao 1%, dau tuong 6%, ca mé 5%, xuong trau bo 7%, vo qua mac
ca 6% va ché phdm sinh hoc 2%. Thttc an chan nudi cho lon duoc 1én men & nhiét do 32°C, thoi gian 1én
men 1a 120 gio, sdy kho & nhiét do tir 45 - 50°C voi thoi gian 10 gio va do 4m dat tir 13 - 14%.

Tt khoa: Ché phdm sinh hoc, Ién men, quy trinh sdn xuat, thifc 4n chan nudi cho lon, vé qua mac ca.

1. DAT VAN BE

Trong chan nuéi lon hién nay cé nhiéu loai
thitc dan ma ba con st dung dé chin nuoi, nhitng
ho chin nuoi nho 1é thuong tu ché bién thirc an
chian nuéi cho lon, bing cach tu phéi tron va nau
cam. Nguyeén lieu dung dé ché bién thic an cho
lon thuong 1a cam gao, gao, ngd, khoai, san, rau
khoai lang, rau muéng, rau chudi, rau béo va ca...
Thttc an nay thuong ndu bita nao dung cho bita dy
va thoi han bdo quan ngin. Nguoi tiéu dung hién
nay cing c6 xu huéng wa chuong thit lon nuoi
bang loai thuc 4n tu nhién.

Cac ho chan nu6i voi quy méd 1on, quy mo
cong nghiép thuong st dung thicc an chan nuoi
cong nghiép ché bién sin. Day 1a loai thic 4n da
duoc san xuat véi quy mo cong nghieép ¢ cac nha
may, xi nghiép, nhting loai thitc an nay da duoc
dinh lwong cac thanh phan nguyen liéu phu hop
v6i nhu ciu dinh duong cta lon & cac giai doan
sinh truéng va phat trién khac nhau. Thitc 4n nay
c6 wu diém 13 thanh phan dinh dudng duoc tinh
toan, pha tron can déi, ngudén nguyén lieu duoc
kiém soat, xtt Iy chat che nén chat luong, do an
toan va thoi gian bdo quan déu cao hon thuc
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an nguoi dan tu ché bién. Thitc dn chin nudi cong
nghiép thuong tién dung cho cac co s& chin nuoi
quy mo trung binh, quy mé 16n do giam duwoc cong
lao dong thu mua nguyén liéu va tu ché bién [1].
Tuy nhién, loai thic dn nay thuong c6 gia thanh
cao. Trong khi do, nguon nguyén liéu nhu: Ngo,
khoai, sian kho, caAm gao, tinh bot gao, dau tuong,
ca meé, xuong trau, bo va vé qua méc ca... giau gia
tri dinh duong, rat doi dao va phong phu lai chua
duoc quan tam, chua duoc st dung hiéu qua trong
san xudt thitc an chan nuoi.

Cay mic ca dang duoc trong nhiéu & nudc ta,
voi dién tich va san luong lién tuc tang trong
nhitng nam gan day. Qua mac ca & Viet Nam hién
nay méi chi duoc st dung phan nhan, con phan vo
qua tuoi chiém khoang 20 - 30% van chua dugc
quan tdm va st dung hiéu qua [2]. Theo Loi, N. V
va Binh, P. T (2022), trong vé qud méic ca tuoi co
chtta cac thanh phan nudc, tanin, protein téng so,
glucid tdng s6, lipid téng s6, pectin, K, P, Mg, Ca,
S, Fe, Mn, Cu, vitamin B,, viamin B, [3]. 0] trong
nuoc ciing nhu trén thé giéi da c6 nhiéu cong trinh
nghién ctru san xudt, ché bién thic dn chin nuoéi
cho lon c6 bé sung cac phu phdm cta qua trinh
ché bién thuc phdm, da c6 nhiéu nha may san xuat
thitc an chan nuéi cho lon quy mé cong nghiép.
Nhung viéc nghién cttu san xuét thic an chan nuoi
cho lon c6 bé sung vd qua mac ca tuoi c6 rat it cac
cong trinh khoa hoc cong b6. Do @6, “Nghién ciu
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x4y dung quy trinh san xuat thirc 4n chan nudi cho
lon ¢6 b0 sung vé qua mdc ca turor”1a rat can thiét,
¢6 y nghia khoa hoc va thuc tién cao.

2. NGUYEN VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Nguyén vt liéu

2.1.1. Nguyén liéu

Qua méc ca tuoi giong 695 thu mua tai cac
trang trai trong mac ca cta tinh Lai Chau & thoi
diém thu hoach 195 ngay ké tir khi dau qua. Qua
mic ca duoc chira dung trong thung x6p duc 16 va
van chuyén bing 6 to6 (c6 stt dung diéu hoa nhiét
do6 & nhiét do 15°C dé bao quan) vé phong thi
nghiém boéc tach thu héi nhan cho ché bién cac
san pham thuc pham, con vé qua mac ca tuoi duoc
stt dung dé nghién ctru san xuat thirc an cho lon.
Ngoai ra, st dung cac nguyén liéu nhu: Ngo, dau
tuong, c4 mé, xuong trau, xuong bo, san kho, cam
gao, tinh bot gao, mudi 4n, cac nguyén lieu nay
déu phai dam bao cac tieu chuin chat luong va an
toan veé sinh thuc phdm.

2.1.2. Ché pham sinh hoc

Str dung ché pham sinh hoc dang 16ng c6 mau
vang nau den (thanh phan c6 chia cac ching vi
khudn lactic Lactobacillus brevis ULA454,
Lactobacillus plantarum ULA85, Lactobacillus
plantarum ULA87). Ché phdm nay do Vién Vi sinh
vat va Cong nghé Sinh hoc, Pai hoc Quéoc gia Ha
Noi cung cap.

2.1.3. Dung cu, thiét bi

Dung cu, thiét bi st dung trong nghién ctu
nay gom co mady ép vién thic an chan nuoi, may
nghién, may dao tron, ti siy, 6ng dong, binh dinh
muc, binh tam giac, Ong nghiém, khay inox va can
dbéng ho Nhon Hoa loai 30 kg.

2.2. Phrong phap nghién ctu

2.2.1. Phuong phap b6 tri thi nghiém sin xuat
thirc an chan nuoi cho lon

Thi nghiém 1: Xac dinh cong thuc san xuat
thitc an chan nuoi cho lon con (40 - 60 ngay tudi),
thi nghiém duoc bo tri theo 3 cong thuc.

TT | Ty lé nguyeén lieu (%) | Cac cong thirc thi nghiém
CT-1 CT-2 CT-3
1 Ngo6 vang 45 43 41
2 San kho 15 15 15
3 Cam gao
4 Gao 1 1 1
5 Dau twong 12 12 12
52

6 Came 10 10 10
7 Xuong trau, bo 10 10 10
8 V6 qua méc ca 3 5 7
9 | Ché pham sinh hoc 2 2 2

Thi nghiém 2: X4c dinh cong thuc san xuit
thitc an chin nuoi cho lon choai (60 - 90 ngay
tudi), thi nghiém ciing duoc bo tri theo 3 cong
thirc.

TT| Ty lé nguyén lieu (%) Cac cong thuc thi
nghiém
CT4 |CT5| CT6

1 Ngo6 vang 52 50 48
2 San kho 15 15 15
3 Cam gao 2 2
4 Gao 1 1 1
5 Dau tuong 5 5 5
6 Came 8 8 8
7 Xuong trau, bo 11 11 11
8 V6 qua méc ca 4 6 8
9 Ché pham sinh hoc 2 2 2

Thi nghiém 3: Xac dinh cong thirc san xuat
thitc an chan nuoi cho lon vo béo (90 - 180 ngay
tudi), thi nghiém bao gom 3 cong thtc.

TT | Ty 1é nguyén lieu (%) Cac cong thic thi
nghiém
CT-7 |CT-8| CT9

1 Ngo vang 56 54 52
2 San kho 17 17 17
3 Cam gao 2 2 2
4 Gao 1 1 1
5 Dau tuong 6 6 6
6 Cameé 5 5 5
7 Xuwong trau, bo 7 7 7
8 V6 qua mic ca 4 6 8
9 Ché pham sinh hoc 2 2 2

Thi nghiém duoc tién hanh bing cach phai
tron déu cac thanh phan nguyén liéu néu trén theo
ty le & cac cong thic thi nghieém, do 4m ctia hén
hop nay sau phoéi tron 1a 60%, sau @6 hon hop duoc
dua vao may dao tron déu, dua vao thing nhua c6
nip day dé lén men, & nhiét do 32°C va thoi gian
l1én men la 120 gio. Trong cac cong thuc thi
nghiém nay, phan tich danh gia chat luong san
phdm va Iya chon méi thi nghiém mot cong thirc
phu hop nhat dé xay dung quy trinh san xuét thic
an chan nudi cho lon c6 bé sung vo qud méc ca
tuoi [4, 5, 6].
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2.2.2. Phuong phdp bo tri thi nghiém xdc dinh
cdc yéu té dnh huong (61 qua trinh Ién men

Thi nghiém 4: Xac dinh anh huéng ctia néng
d6 ché pham sinh hoc dén qua trinh 1én men. Tién
hanh khdo sat & cac nong do ché phidm sinh hoc
0%, 1%, 2%, 3%, 4%, lén men v6i thoi gian 120 gio,
nhiét do lén men 1a 32°C va @ 4m ctia hén hop 1a
60% [4, 5, 6].

Thi nghiém 5: Xac dinh anh huong cta nhiét
d6 dén qua trinh lén men. Nhiét do lén men duoc
thi nghiém & dai nhiet @6 20°C, 25°C, 30°C, 35°C,
40°C, lén men véi thoi gian 120 gio, nong do ché
phdm sinh hoc 1a 2% va @6 4m cta hén hop 1a 60%
[4, 5, 6].

Thi nghiém 6: Xac dinh anh huong cia thoi
gian dén qua trinh lén men. Thoi gian 1én men
duoc thi nghiém & cac muc thoi gian 1a 96 gio, 108
gio, 120 gio, 132 gio, 144 gio, nhiét do lén men la
32°C, nong do ché pham sinh hoc 1a 2% va d6 4am
ctia hon hop 1a 60% [4, 5, 6].

2.2.3. Phuong phdp phan tich chat lrong cia
thitc an chan nudi cho lon

Céc chi tiéu chat luong cta thic an chin
nuéi cho lon duoc xac dinh nhu sau: Do 4m cta
san phidm duoc xac dinh theo TCVN 4326:2001 [7].
Gié tri nang luong trao ddi ctia thic dn chan nudi cho
lon duoc xac dinh theo TCVN 8762:2012 [8]. Ham
luong protein téng xac dinh theo TCVN 4328-1:2007
[9]. Céac axit amin lysine, cystine, methionine duoc

xac dinh theo TCVN 8764:2012 [10]. Ham luong
canxi dugc xac dinh theo TCVN 1526-1:2007 [11].
Ham luong phospho téng s6 duoc xac dinh theo
TCVN 1525:2001 [12]. Ham luwong natri clorua
duoc xac dinh theo TCVN 9132:2011 [13]. Ham
luong tro khong tan trong axit clohydric duoc xac
dinh theo TCVN 9474:2012 [14]. Cac chi tiéu cam
quan cua thitc an chin nuoi cho lon dugc xac dinh
theo tiéu chudn Viet Nam TCVN 1532:1993 [15].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Cong thtrc san xuit thitc dn chin nudi cho
lon

Dé lya chon duoc cong thic san xudt thicc an
chan nuoi cho lon phu hop, tién hanh phan tich
xac dinh chat luong ctia san phdm & cac cong thirc
thi nghiém va lua chon cong thitc phu hop nhat
cho xay dung quy trinh ché bién.

3.11. ChI tiéu chat luong thirc an chan nuéi
cho lon con (40 - 60 ngay tuoi)

X4c dinh chi tiéu chat lwong cta thitc an chin
nuoi cho lon 1a mot van dé rat quan trong, dé tir do
xac dinh xem trong 3 cong thic thi nghiém cong
thitc nao dap ung duoc tieu chudn Viet Nam TCVN
1547:2007 [16], tir 6 lya chon xay dung quy trinh
san xuat. Két qua xac dinh chi tiéu chat luong thic
an chan nuoi cho lon con (40 - 60 ngay tudi) duoc
trinh bay & bang 1.

Béng 1. Chi tiéu chat lrong thiic dn chin nuéi cho lon con (40 - 60 ngay tudi)

TT Cac chi tiéu chat luong Cac cong thic thi nghiém
TCVN 1547: 2007 [16] CT-1 CT-2 CT-3
1 Do am (%) Khong 1én hon 14,0 8,12 8,05 8,07
2 Nang luong trao d6i (Kcal/kg) Khong nho hon 3200 | 3.197,56 | 3.206,51 | 3.181,28
3 Protein tong s6 (%) Khong nho6 hon 18,0 21,86 21,89 21,72
4 Axit amin lysine (%) Khong nho hon 1,10 1,34 1,36 1,27
5 Axit amin methionine (%) Khong nho hon 0,30 0,43 0,48 0,41
6 Axit amin methionine va cystine (%) Khong nho hon 0,60 0,56 0,83 0,53
7 Canxi (%) 0,80-1,10 1,72 1,74 1,63
8 Phospho tdng s6 (%) Khong nho hon 0,65 1,14 1,41 0,99
9 Natri clorua (%) Khong 16n hon 0,50 0,61 0,46 0,58
10 | Ham luwong tro khong tan trong axit Khong 1é6n hon 2,0 0,09 0,05 0,01
clohyydric (%)

Béang 1 cho thdy, thitc an chan nuéi cho lon &
cong thuc CT-3 ¢6 nang luong trao ddi, ham luwong
cac axit amin lysine, methionine, cystine va

methionine, ham luong canxi, ham luong phospho
cao hon thitc dn chan nuéi cho lon & cac cong thic
CT-1 va CT-3. Déi chiéu v6i TCVN 1547:2007 [16]
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thi cac chi tiéu chat luong ctia san phdm thic an
chan nuoi cho lon & cong thicc CT-2 co ban déu
dap tng duoc tiéu chudn nay. Trong khi dé, thitc
an chan nuoi cho lon & cac cong thuc CT-1 va CT-
3, ham luong axit amin methionine va cystine thap
hon so v6i TCVN 1547:2007 [16]. Dac biét, & cong
thic CT-3 khi b sung ham lwong vo méc ca 7%
lam cho thitc dn c6 vi chat va cung [15]. Vi vay,
chon cong thic CT-2 dé nghién cttu san xuat thirc
an chan nuoi cho lon con (40 - 60 ngay tudi).

3.1.2. Chi tiéu chat lhrong thic an chian nuoi
cho lon choai (60 - 90 ngdy tudi)

Tuong ty nhu thitc an chan nuoéi cho lon con,
tién hanh thi nghiém san xuit thic dn cho lon
choai & 3 cong thuc CT4, CT-5 va CT-6. Két qua
xac dinh chi tiéu chat luong thtc dn chin nuoéi
cho lon choai (60 - 90 ngay tuéi) duoc thé hién &
bang 2.

Bang 2. Chi tieu chat liong thitc #n chin nudi cho lon choai (60 - 90 ngay tudi)

TT Cac chi tiéu chat luong Cac cong thuc thi nghiém
TCVN 1547:2007 [16] CT4 CT-5 CT-6
1 Do dm %) Khong 16n hon 14,0 7,23 7,19 7,31
2 Nang luong trao d6i (Kcal/kg) Khong nho hon 2.900 | 2.869,94 | 2.900,42 | 2.843,02
3 Protein téng so6 (%) Khong nho hon 14,0 19,48 20,09 19,43
4 Axit amin lysine (%) Khong nho hon 0,80 0,84 0,87 0,82
5 Axit amin methionine (%) Khong nho hon 0,20 0,42 0,43 0,41
6 Axit amin methionine va cystine (%) Khong nho hon 0,40 0,54 0,62 0,57
7 Canxi (%) 0,50-0,90 1,07 1,09 1,02
8 Phospho tong s6 (%) Khong nho hon 0,50 0,75 0,82 0,76
9 Natri clorua (%) Khong 16n hon 1,00 0,56 0,48 0,46
10 | Ham luong tro khong tan trong axit Khong 16n hon 2,0 0,07 0,06 0,06
clohyydric (%)

Bang 2 cho thdy, thitc 4n chan nudi cho lon &
cong thuc CT-5 c6 nang luong trao déi, protein
téng s0, axit amin lysine, methionine va cystine,
canxi, phospho cao hon san phidm thtc 4n chan
nuodi cho lon & cong thiec CT-4 va CT-6. So voi
TCVN 154:2007 [16] thi cac chi tiéu caa thac an
chan nudi cho lon & cong thitc CT-4 déu dap tng
tiéu chudn. Trong khi do, thic an chin nuéi cho
lon & cong thiuc CT-4 va CT-6 c6 nang luong trao
d6i thap hon so véi TCVN 1547:2007 [16]. Qua d6
cho thdy, viec b6 sung ham luong vé qua mac ca la
6% la pht hop v6i thitc an chan nuéi cho lon choai,
khi tang ham luong vé qua méc ca lén 8% thi lam

cho thtc an c6 vi chat, cau tric cing va mau nau
sam [15]. Do d6, chon cong thitc CT-5 dé nghién
cttu san xuat thirc an chan nuoi cho lon choai (60 -
90 ngay tudi) 1a phu hop voi tiéu chuén.

3.1.3. Chi tiéu chat hrong thic an chian nuoi
cho lon vé béo (90 - 180 ngay tuoi)

Tt két qua phan tich xac dinh chi tiéu chat
lwong cta thic an chian nudi cho lon & cac cong
thuc CT-7, CT-8 va CT-9, lua chon cong thic phu
hop dé san xuat thic dn chan nudi cho lon vo
béo (90 - 180 ngay tudi). Két qua duoc thé hién &
bang 3.

Béng 3. Chi tiéu chat luong thitc 4n chin nuéi cho lgn vé béo (90 - 180 ngay tudi)

TT Céc chi tieu Cac cong thuce thi nghiém
TCVN 1547:2007 [16] CT-7 CT-8 CT9
1 | Do am (%) Khong 1on hon 14,0 7,92 7,89 7,87
2 | Nang luong trao ddi (Kcal/kg) Khong nho hon 2.900 | 2.894,36 | 3.012,03 | 2.868,75
3 | Protein téng s6 (%) Khong nho hon 12,0 17,76 17,87 17,58
4 | Axit amin lysine (%) Khong nho hon 0,60 1,13 1,14 1,12
5 | Axit amin methionine (%) Khong nho hon 0,15 0,42 0,45 0,39
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6 | Axit amin methionine va cystine (%) | Khong nhé hon 0,30 0,51 0,56 0,48

7 | Canxi (%) 0,50 - 0,90 0,65 0,72 0,58

8 | Phospho tong s6 (%) Khoéng nho hon 0,40 0,62 0,65 0,59

9 | Natri clorua (%) Khong 16n hon 1,00 0,61 0,59 0,62

10 | Ham luwong tro khong tan trong axit | Khong 16n hon 2,0 0,02 0,02 0,04
clohyydric (%)

Bang 3 cho thdy, thitc 4n chan nudi cho lon &
cong thuc CT-8 c6 nang luong trao ddi, ham luong
cac axit amin lysine, cystine va methionine, protein
tong s0, canxi, phospho cao hon thttc an chin nu6i
cho lon & cac cong thic CT-7 va CT-9. So vdi
TCVN 1547:2007 [16] thi cac chi tiéu chat luong
cua thuc an chan nudi cho lon & cong thic CT-8
déu dap tng tiéu chudn. Trong khi d6, thirc an
chian nuoi cho lon & cong thic CT-7 va CT-9 ¢o
ning luong trao d6i thap hon so voi TCVN
1547:2007 [16]. Thirc an chan nuoi cho lon & cong
thic CT-9 khi bd sung ham luong vo mic ca 8%
lam cho thttc an c6 vi chat, cdu truc clng, mau nau
sam [15] va kém hap dan. Vi vay, chon cong thic
CT-8 d@é nghién ctru va san xuat thic dn chan nudi
cho lon v6 béo (90 - 180 ngay tudi) 1a phu hop.

2,5

2

Ham lwgng axit lactic
(g/100mL)

- [ITEII:

3.2. Céac yéu t6 anh hudng t6i qua trinh lén
men

Dua vao két qua nghién ctru tham do cho thay,
¢6 rat nhiéu yéu t6 anh huéng dén dén qua trinh
lén men, nhu nong do ché phdm sinh hoc, nhiét do
1én men, thoi gian 1én men, dé pH cia moi truong,
d6 4m ctia hén hop thuc dn va néng do co chat...
Tuy nhién, c6 3 yéu t6 anh hudng 1on nhat 1a néng
do6 ché phim sinh hoc, nhiét do lén men va thoi
gian lén men. Vi vay, chon cac yéu t6 nay dé thuc
hién qua trinh 1én men san xudt thitc 4n chin nuoi
cho lon.

3.2.1. Anh hudng cia nong do ché pham sinh
hoc dén qué trinh Ién men

Dé xac dinh anh huéng ctia nong do ché phdm
sinh hoc dén qua trinh 1én men thic an chan nuoi
cho lon, tién hanh khao sat & cac néng do 0%, 1%,
2% , 3% va 4%. Két qua duoc thé hién & hinh 1.

mN

- IR -
- IR -

- NI

Nong do ché pham sinh hoc (%)

B Ham luong axit lactic (g/100mL)

Hinh 1. Anh hudng ciia néng @6 ché phim sinh hoc dén qua trinh lén men

Hinh 1 cho thdy, & nong @6 ché phdm sinh hoc
1a 0% thi ham luwong axit lactic thu duoc 1a 1,8 g/100
ml, khi nong do ché phdm sinh hoc ting lén 1% thi
ham luong axit lactic thu duoc 1a 1,9 g/100 ml, néng
do ché pham sinh hoc ting lén 2% thi ham luong
axit lactic thu duoc 13 2,1 g/ml, nong do ché phdm
sinh hoc la 3% thi ham luong axit lactic thu duoc la
2,1 g/ml va khi tang néng d6 ché phdm sinh hoc
lén 4% thi ham luwong axit lactic thu duoc 1a 2,0

g/100 ml. S& di & néng do ché phidm sinh hoc 4%,
ham luong axit lactic thu duwoc thdp hon so voi &
ndng do ché phadm 2% va 3% co thé do & nong do 4%
mat do vi khuédn lactic day dic can tré su sinh
trudng, phat trién va can trd qua trinh 1én men tao
axit lactic. Vi vay, dé dam bao hiéu qua lén men va
tiét kiem chi phi trong san xuat, chon néng do ché
pham sinh hoc 2% 1a pht hop dé san xuat thic an
chan nuoi cho lon c6 bd sung vé qua mac ca.
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3.2.2. Anh hudng cia nhiét do dén qua trinh lén
men

Nhiét do ciing 1a yéu t6 anh hudng rat lon dén
qua trinh 1én men, viéc xac dinh dugc nhiét do lén

2,5

men phu hop gop phan ting hiéu suit lén men va
rut ngan duoc thoi gian 1én men. Tién hanh khao
sat nhiét do lén men & dai nhiét do 20°C, 25°C, 30°C,
35°C va 40°C. Két qua duoc trinh bay & hinh 2.
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Hinh 2. Anh huéng ciia nhiét o dén qua trinh 1én men

O nhiét do len men la 20°C ham luong axit
lactic thu duwoc 1a 1,7 g/100 ml, nhiét d6 1én men la
25°C ham luong axit lactic thu duoc la 1,8 g/100
ml, & nhiét d6 30°C va nhiét do 35°C thi ham luong
axit lactic thu duoc déu 1a 2,1 g/100 ml, nhung khi
tang nhiét do lén 40°C thi ham luong axit lactic thu
duoc 1a 1,8 g/100 ml. Nhu vay, nhiét dé cang tang
cao thi ham lwong axit lactic thu duwoc c6 xu huong
giam dan. Do d6, ¢ dam bao hiéu qua lén men,
han ché su bién d6i cac thanh phan dinh duong
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ctia san pham, chon nhiét do 1én men 30°C dé thuc
hién cac nghién ctru tiép theo.

3.2.3. Anh huéng cia thoi gian dén qua trinh
lén men

bé xac dinh anh huéng ctia thoi gian dén qua
trinh 1én men, tién hanh thi nghiém & cac muc thoi
gian 1én men la 96 gio, 108 giv, 120 gio, 132 gio va
144 gio. Két qua duoc thé hién & hinh 3.
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Hinh 3. Anh hudng cia thoi gian dén qué trinh 1én men

Hinh 3 cho thdy, trong khoang thoi gian lén
men 96 gi¢ thi ham lwong axit lactic thu duoc 1a 1,6
(g/100 ml), thoi gian lén men 1a 108 gio thi ham
lwong axit lactic thu duoc 1a 2 (g/100 ml), thoi gian
1én men la 120 gio va 132 gio thi ham luwong axit
lactic thu duoc déu dat 2,1 (g/100 ml). Khi ting
thoi gian 1én men lén 144 gi¢ thi ham luong axit
lactic thu dwoc 1a 2,1 (g/100 ml), khong thay déi
so voi thoi gian lén men 1a 120 gio. So di ¢6 hién

tuong nay 1a do & thoi gian 1én men 144 gi¢ phan
16m co chat da chuyén hoa thanh axit lactic. Vi vay,
dé tiet kiém thoi gian 1én men, chon thoi gian lén
men 13 120 gio @€ thuc hién cac nghién ctu tiép
theo.

3.3. Quy trinh sin xudt thirc 4n chin nuéi cho
lon

331 So do quy trinh sdn xuat thitc an chan
nuoi cho lon
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Tt cac két qua nghién ctru & trén, da dwara so  bao gdm cac budc sau:
db quy trinh san xuat thic an chan nudi cho lon

Nguyén liw Ngé vang, dau
tuong, san khé, cam gao, gao,
vé qua mAc catuol

Kiém tra va lua chon
'
Scorché va loai bé tap chit Kiém tra va ha chon
5 |
Nghién nhé nguyén ligu Soché valoaibdtap
i ]
Ché phim Phéi tron cac nguyén vit ligu t Lam kho vanghién

sinh hoc 2%

1&n men véi thei gian 120 gierva
nhiétdp 32°C
v
Siy soby dnhigt dp 45- 50°C, thai
gian 12 gier 49 4m 22-23%

y
Ep vién thixe 4n chin nuéi cho logn

I

Saykho &nhiétdp 45- 50°C, thoi
gian 10 gier d9 Am dat 13 - 14%

Dong bao bi thizc 4n cho lon

Thix an chan
nudi cho lon

Hinh 4. So d6 quy trinh cong nghé sin xuét thitc 4n chin nuéi cho lon

luong va c6 ngudn goc xudt xt ro rang. Doi voi
thtc an chan nudi cho lon con (40 - 60 ngay tudi)
theo ty 1é ngo vang 43%, sin kho 15%, cam gao 2%,
gao 1%, dau tuong 12%, ca me 10%, xuwong trau bo
10%, v qua mac ca 5% va ché pham sinh hoc 2%.
Thitc an chan nuéi cho lon choai (60 - 90 ngay

3.3.2. Thuyét minh quy trinh cong nghé san
xudt thire an chan nuéi cho lon

Buoc 1. Nguyén liéu: St dung nguyén liéu l1a
ng6 vang, san kho, cam gao, gao, dau tuong, ca
me, xuong trau, xuong bo, vé qua méc ca tuoi, ché
phdm sinh hoc phai dam bdo cac tiéu chuidn chat
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tudi) theo ty 1é ngd vang 50%, san kho 15%, cam
gao 2%, gao 1%, dau tuwong 5%, cd me 8%, xuong
trau bo 11%, vé qud mac ca 6% va ché phdm sinh
hoc 2%. Tuong tu, d6i véi thicc an chan nuoéi cho
lon vo béo (90 - 180 ngay tudi) theo ty 1é ngod vang
54%, san kho 17%, cam gao 2%, gao 1%, dau tuong
6%, ca me 5%, xuong trau bo 7%, vé qua mac ca 6%
va ché pham sinh hoc 2%.

Buoc 2. Kiém tra va lua chon: Nguyén lieu
trude khi dua vao san xudt thic an chin nudi cho
lon can duoc kiém tra chat ché, ddm bao cac tiéu
chuin chat luong méi duoc lua chon dua vao san
Xuat.

Buoc 3. Sor ché va loai bo tap chat: Nguyén
lieu duoc so ché sach sé, loai bd cac tap chat bén,
nhtng vat la bAm dinh vao nguyén liéu va ria
sach. Nuoc dung dé rita nguyén liéu dam béo cac
tiéu chudn nudc sach. Déi voi ngd vang, cam gao,
gao va dau tuong, nhat sach cac tap chat ban, cac
manh san, cac hat bi vo, bi méc. Doi véi ca me, rira
sach, mé bd noi tang, boc mang, bé ma, siy kho va
nghién nho. Poi xuong trau, xwong bo, bé mo va
thit con dinh, sau do siy kho va nghién nho. Vo
qua mac ca tuoi duoc ria sach ngam trong nudc
mudi 5% dé lam gidm ham lwong tanin va sat
khuén, sau d6 vot ra va nghién nho.

Budc 4. Nghién nhé nguyén liéu: Qua trinh
nghién dong vai tro quan trong trong cong doan
san xuat thttc an chin nuoéi cho lon vi né anh
hudng dén chat luong san phdm va kha ning tiéu
hoa, hap thu cta lon. Nguyén liéu duoc nghién
min sé thuan loi cho qua trinh ép vién, lam cho
vién thitc dn c6 bé mat bong, dé lien két gitra cac
cau tr cta thanh phan thitc an, tao thuan loi cho
qua trinh tiéu héa va hap thu caa lon. Nguyeén lieu
duoc nghién bang may nghién btia c6 ma nghién
phu, tai day nguyén liéu bi tic dong bédi cac luc va
dap va co sat trén ma nghién, pha vé tao thanh cac
hat min c¢6 kich thuéc nhé min theo yéu cau.

Buvc 5. Phoi tron cdc nguyén vit liéu: Nguyén
vat lieu sau khi duoc nghién nhé, can timg loai
nguyeén lieu, ché phadm sinh hoc theo dinh mic &
cong thic. Sau do, dua vao may tron thic an dé
khudy tron cac thanh phéan cda thic an da duoc

dinh mtc thanh mot hén hop déng déu, dam bao
cho lon an du ty 1é cac thanh phan cta thic an.

Buoc 6. Lén men thiuc an chan nudi cho lon:
Thanh phan cta ché phidm sinh hoc c6 chta cac
chiung vi khudn lactic (Lactobacillus brevis ULA54,
Lactobacillus plantarum UlLA485, Lactobacillus
plantarum ULA87) c6 hoat tinh protease va c6 kha
nang sinh tdng hop bacteriocin. Qu4 trinh 1én men
hon hop thitc an nham muc dich thiy phan cac
thanh phén phtc tap trong thic an thanh cac chat
don gian hon gitp cho lon dé tiéu hoa va hap thu,
dong thoi lam ting cac thanh phan cé mui, vi diac
trung cho thic an. Ngoai ra, ché phdm sinh hoc
con c6 tac dung kich thich tiéu hoéa va chira tri cac
bénh duong rudt cho lon, giip cho qua trinh sinh
truong cua lon tang nhanh hon do khang sinh
bacteriocin duoc sinh ra. Sau khi thac an duoc
phoi tron déu cac thanh phan nguyén liéu va ché
phdm sinh hoc, duoc dua vao cac thung kin dé len
men yém khi, & nhiét do 32°C va thoi gian lén men
la 120 gio.

Budc 7. Sdy so bo thitc an chan nudi cho lon:
Sau thoi gian lén men, hon hop thic an duoc say
so by & nhiét do 40 - 45°C, thoi gian 12 gid, do 4m
dat 22 - 23%.

Budce 8 Ep vién thuc an chan nudi cho lon:
Dbinh hinh hon hop thitc an da duoc 1én men thanh
dang vién nhd, c6 kich co theo yéu cau. Tir d6, lam
chat cac vién thuc 4n, ting khoi luong riéng, gidm
kha nang hut 4m va oxy hoéa trong khong khi, gitr
duoc chat luong dinh duong. Nho d6, cac vién
thirc an duoc bao quan lau hon, ddm bao do dong
déu, van chuyén dé dang hon, giam chi phi van
chuyén va bao quan. Hon hop thic an sau khi say
so bo duoc dua vao bo phan tiép liéu cta may ép
vién va vao bo phan tao vién, thong thuong do 4m
sé tang tir 13 - 18%, thirc an ra khoi khuon ép tao
vién cé nhiét do 40 - 45°C.

Buoc 9. Siy kho thie an chan nudi cho lon:
Hat thitc an duoc sdy kho & nhiét do tir 45 - 50°C,
thoi gian khoang 10 gi¢, sau d6 dugc lam nguoi va
d6 4m giam xu6ng con khoang 13 - 14%.

Buoc 10. Pong bao bi: San pham thic an chan
nudi cho lon sau khi sdy kho duoc dong bao bi
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gom 2 lop, bén trong 1a 16p bao bi nilon va bén
ngoai la 16p bao tai duoc dan kin.

Buoc 11. Bdo qudn thitc an chan nuor cho lon:
San phdm sau khi dong bao bi dugc bdo quan &
trong kho, noi kho rdo, khong dat truc tiép san
phdm xudéng nén kho, dit trén gia ke, cach nén
kho khoang 30 — 40 cm, cach tuong va cach tran
khoang 20 cm dé tranh hién tuong hut 4m. San
phdm duoc bdo quan trong diéu kién nhiét do
thuong, tranh chu6t va cac con triing xam nhap.

4. KET LUAN

ba xay dung dugc cong thic san xuét thirc an
chan nuoi cho lon con theo ty 1é ngd vang 43%, san
kho 15%, cam gao 2%, gao 1%, dau tuwong 12%, ca
me 10%, xwong trau bo 10%, vd qud mac ca 5% va
ché pham sinh hoc 2%. Thtc an chan nuéi cho lon
choai theo ty ¢ ng6 vang 50%, san kho 15%, cam
gao 2%, gao 1%, dau tuwong 5%, cd me 8%, xuong
trau bo 11%, vd qud mac ca 6% va ché phdm sinh
hoc 2%. Thitc dn chdn nuoéi cho lon vo béo theo ty
1é ngd vang 54%, sin kho 17%, cam gao 2%, gao 1%,
dau tuong 6%, cd me 5%, xuong trau bo 7%, vo qua
mac ca 6% va ché pham sinh hoc 2%. Ddng thoi, da
xac dinh duoc cac thong s6 ky thuat ctia quy trinh
san xudt thitc an chan nuoi cho lon bao gdm: Nhiét
@06 1én men la 32°C, thoi gian 1én men la 120 gio,
say kho & nhiet do tu 45 - 50°C véi thoi gian 10 gid
va do 4m dat tir 13 - 14%.
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STUDY AND DEVELOP THE PROCESS FOR PRODUCTION OF ANIMAL FEED FOR
PIGS WITH THE ADDITION OF FRESH MACADAMIA PEEL
Nguyen Van Loi!, Nguyen Thi Thanh Ngoc?, Do Thi Hanh?
!University of Science, Vietnam National University, Hanoi
?Fast Asia University of Technology
JHanoi University of Industry
Summary

Macadamia nuts in Vietnam currently only use the macadamia kernel, while the fresh peel, which
accounts for about 20 - 30%, has not been paid attention to and used effectively. The objective of this
study is to study and develop the process for production of animal feed for pigs with the addition of
fresh macadamia peel. Research results have determined that the formula for producing animal feed
for piglets is 43% yellow corn, dried cassava 15%, rice bran 2%, rice 1%, soy beans 12%, silver carp 10%,
and bones buffalo 10%, macadamia peel 5% and biological products 2%. Animal feed for growing pigs is
yellow corn 50%, dried cassava 15%, rice bran 2%, rice 1%, soy beans 5%, silver carp 8%, buffalo bones
11%, macadamia peel 6% and biological products 2%. Animal feed for fattening pigs is yellow corn 54%,
dried cassava 17%, rice bran 2%, rice 1%, soy beans 6%, silver carp 5%, buffalo bones 7%, macadamia
peel 6% and biological products 2%. Animal feed for pigs is fermented at a temperature of 32°C, the
fermentation time is 120 hours, dried at a temperature of 45 - 50°C for 10 hours and the humidity
reaches 13 - 14%.

Keywords: Biological products, fermentation, production process, animal feed for pigs, macadamia
peel.
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