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(57) Sang ché dé cip dén thic n chin nudi cOng thie hoan chinh dang ép dun ding
cho cdc loai thiy san, thire dn chin nudi niy chita: it nhit mét nguén protein khong thiy
phan; it nhat mot ngudn chét béo; chit xo vén cd trong it nhit mot nguyén lidu tho; tiy y
it nhit mot ngudn chita hydratcacbon; vitamin bo tro; khodng chét bo trg; nude; chét két
dinh chira 7t nhat mot phén thanh phﬁn lam dac cé nguén géc tr thuc vat ¢é cu chira tinh
hot an duge: ngudn protein thyc vat thuy phin; va chit Iam déo; va thitc dn chin nudi
cong thite hoan chinh dang ép dim nay chira Am & him lugng nam trong khoang tir 12,5%
dén 25% (khéi luong/khdi luong) thire an chan nudi cdng thie hoan chinh dang ép dun

nay; va phuong phap san xuat thire an chan nudi nay.
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Linh vue k§ thuit duge dé cip

Sédng ché dé cap dén thirc an chan nudi o chu tric dan héi mém. Sang ché dé cap
dén thirc an chan nudi dung cho cdc loai thity san. Thirc dn chan nudi ¢ cau tric dan hoi
mém nay ¢6 thé la thirc an chin nudi dung cho cd, thirc &n chin nudi dung cho tém hodc
thic an chin nudt dung cho bach tude. Cu theé, sang ché gé cap dén thic an chan nuéi
dung cho ca, va cy thé hon sdng ché dé cap dén thuc an chin nudi ding cho cd ngu
(Thunnus spp.). Thire an chin nudi nay van duy tri chu tric dan hdi mém sau khi bio
quan. Ca nglr ¢6 the la cd nglr danh bit dugc dwoc cung cdp thic dn chin nudi dén kich
¢O thich hop dé tiéu thy trén thi trudng hodc ca ngtr nudi dugc nudi trong bé/ludi kin tir
khi n dén khi thu hoach. C4 nglr, va dic biét la ca ngtr vay xanh Théi Binh Duong (7.
orientalis) vi cd nglr viy xanh phuong Nam (7. maccoyii), phé bién trén thi truomg Nhat

Ban va duoc danh bit nhiéu.
Tinh trang ky thuit cia sang che

Hién nay, cdc thitc an chan nuéi ¢6 ban trén thi truong dung cho muc dich nudi
trong thuy san duge san xuit bang quy trinh ndu ép dun. Hau hét cc thanh phan duoc
tron thanh hon hop khd truéce khi thuc hign quy trinh ndu ép dun. Mot s6 thanh phﬁn, déc
bi¢t Ia cdc thanh phin dang l6ng. ¢6 thé duge bo sung trong budce ché bién so bo trude
khi thuc hién budc ép dun hodc ¢6 thé duoc bd sung vao thung cta thiét bi ép dun. Qud
nhiéu chat béo trong hén hop ban dau hodc duge bé sung dudi dang chét long, gdy bat loi
cho quy trinh ép dun do ddc tinh tron cua nd. Chét béo, tirc 12 cic dau dn duoc, duoc b
sung trong budc tim dau riéng bidt sau khi thuc hién quy trinh ép dun. Budc tam dau cé
thé duoc thye hién trong thing & dp sudt dudi dp suét khi quyén.

Khéi ép din sé c6 chu tric dan hdi meém ngay sau khi ra khoi thiée bi ép dun. Sau
khi sdy kho, tam dau, lam ngudi va déng bao, cdc hat thirc dn chén nudi tré nén cung hon
vai dat dwoce d6 cing cudi cling trong qua trinh bao quéan. Sau khi bao quan va van chuyén
dén trang trai nudi c¢d, thirc &n chan nudi nhu vy 1 tuong ddi ctng va gion. Quan trong
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[i cidc hat thic an chin nudi duy tri d§ nguyén ven. Cac hat thirc dn chdn nudi bi roi ra
ngoai tao ra thirc dn chén nudi “bi v3” va bui. Ca khong the an duoc céc hat thic¢ an chan

nudi nho va cic hat nay bi thét thodt.

D3 phét hién thiy ring mot 56 ¢ duoc danh bét ty nhién duge nudi nhot dé phat
trién, s& chip nhin thie dn chidn nudi cing dang ép dun sau thoi gian chdn nudi thich
nghi. Tuy nhién, mot s6 10di ¢4 duoc dénh bat tu nhién, vi du cd nglr, duong nhu khong
chép nhan thie 4n chin nudi dang ép dim. Céc ca nhu vay duge cho dn ca “mdi”, vi du cd
trich, ¢d moi, ca thu va cdc ¢a wrong ty, hodc thic dn chan nuoi mém. vi du cdc hat thic
an chan nuoi méi duoc ché bién tr cd duge nghién. Phuong phdp chin nudi nhu vy tén
nhiéu cong stc, bao gém chudi thae dn chin nuédi hdu can va st dung phuc tap hon (ty 1é

chuyén héa thtte an chin nudi) khong tér v,

Ciing di phat hién thdy rang cd nglr duoc nudi tlr trimg trong trai giong va ucp tuc
trong thimg va ludi khong chap nhan thire an chian nudbi ciing dang €ép dun nhung chap

nhan thac¢ an chan nudi mém.

Do d6, can c6 thire dn chiin nudi, dic biét [a thirc an chan nudi ding cho cd, duoc
san xuat bing quy trinh nau ép dun va ¢ cau tiic mém va dan hoi hon thire an chan nuodi
dang ép din da biét. Quan trong 1a cdc hat thirc an chan nudi duy tri do mém va do dan

hoi ctia ching trong qud trinh bao quan.

M3t han ché khdc cua thie dn chin nuéi thiét yéu la thanh phan thirc 4n chin nudi
phéi “hoan chinh”, tirc 12 thirc an chan nudi nay phai ddp mg toan b cdc nhu cau dinh
dudng lién quan dén protein/axit amin, ndng lugng, axit béo, khodng chét va vitamin, do
cée loai thuy san chi duge cung cip mot loai thire an trong thoi gian lién tuc.

-
Ay A

EP2412248 dé cdp dén thirc &n chdn nudi dan hoi mém thich hop cho ca ngu cau
thianh tir 16p bén trong va 16p bén ngodi ¢é thanh phan khic nhau. Lop bén trong chu yéu
chaa bot cd va duoc bao phu bsi gel cam tmg nhiét trén co s6 tinh bot, duge goi 1a 16p

~

bén ngoai, nhung khé san xuér duoc thire dn chin nuoi hai 16p nhu vay.
Ban chat ky thudt cua sang che

Muc dich cua sang ché 1a khic phuc hodc lam giam it nhat mot han ché cua cic
thirc an chin nudi da bict, hodc {t nhat d¢ xuat thire an chan nudi thay the hitu ich cho céc

thire an chan nudi da biét.

3]
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Muc dich ctia sang ché dat dugc thdng qua cdc dau hiéu dugc the hign trong phan

md ta duoi diy.

Séng ché dé cap dn dén thirc dn chin nudi cong thic hoan chinh dang ép dun
ding cho cdc lodi thiy san dap ung toan b cac nhu cau dinh dudng cua cic loai thiy san
mong mudn. Mot s6 thire dn chin nudi ding cho cdc loai thity san [a thic dn chian nudi
hoin chinh sau khi thuc hi¢n buédc niu ép dun. Mot sb thire @n chin nudi ding cho céc
loai thay san yéu ciu ham lugng chét béo cao hon ham luong ¢6 thé dat duge bing budc
néu ép dim va chit béo dugce bd sung trong budce tam riéng biét sau khi thyc hién bude ép
dim. Thtc dn chin nudi nhu vay 12 thice an chan nuéi hoan chinh sau khi thyc hign bude
tAm chét béo. Thirc in chin nudi hoan chinh ¢4 ciu tric dan hoi mém sau khi bao quan.

7
A

Cic tdc gia sdng che da phat hién thdy rang hdn hop cta thanh phan lam dic cé
nguén gf)c tor thue vét ¢ ca chla tinh bot, nguén protein thye vat thuy phdn va chat [am
déo 14 quan trong dé dat dugc cic dic Linh mong mudn. Cac nghién ctu so sanh trong dé
nguén protein thyuc vat thiy phan hoac chat 1am déo khéng duoc st dung, da cho théy
rang céc hat thirc n chin nu6i khong du mém va dan hoi va cdc vét niit dé hinh thanh
trong cdc hat thirc an chan nudi khi 4p sudt nén nho. Piéu nay s& din dén hinh thanh cdc
hat thire dn chin nuodi “bi v&” va bul trong qua trinh bao quan va vin chuyén thiic 4n chan

nudi.
Cac thanh ph?m nay dugc mo ta chi {iét hon trong ph%m mo ta dudi day.

Pham vi cua sdng ché dugc xdc dinh boi by yéu cau bao ho kem theo. Cac diém

yéu cau bao hd phu thude xde dinh cdc phuong dn c6 loi cla sang che.
Thuc an chan nudi

Theo khia canh th nhat, siang ché d& cap dén thic dn chan nudi cong thirc hoan
chinh dang ép diin diing cho cdc loai thuy san, dac biét 1a thirc &n chdn nudi cong thic
hoan chinh dang ép dun diing cho cd, thirc n chin nudi nay chira: it nhit mot nguon pro-
tein khong thay phén; it nhit mot ngudn chat béo; chit xo; vitamin bé trg; khodng chat
bd tro; nude; chat két dinh chaa it nhat mot phan thanh phan lam dic c6 ngudn gde tir
thue vat co cu chira tinh bot dn dugc; nguén protein thyc vat thuy phén; va chat lam déo;

va thire n chan nudi cong thie hoan chinh dang ép din nay chira am & ham luong ndm
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trong khoang tor 12,5% dén 25% (khéi lu‘qng/khéi lwong) thic an chdn nudi cdng thic

hoan chinh dang ép dun nay.

Theo phuong an thich hop. thire dn chan nudi ding cho cic loai thuy san theo sang

ché Ia thirc dn chan nud dung cho ca.

Nhu duoc str dung trong ban md ta nay, ty 1& phan trdm khoi lugng cua cdc thanh
phéan thiic in chin nudi theo sang ché c6 thé dugc tinh theo khoi Juong ctia thic dn chan

nuéi hoan chinh theo sdng ché.

Thitc an chin nuéi céng thire hoan chinh dang ép dun theo sang ché ¢6 thé chua it

nhat mot nguon chira hydratcacbon.

Chét xo trong thic dn chan nudi ¢ thé 1a von cé trong nguyén licu thé va c6 thé
6 ngudn goc wr nguodn protein khdng thiy phén, ngudn chat béo, ngudn chira hydratcac-
bon, chit két dinh hodc nguon protein thye vit thiy phin hodc dugc bd sung dudi dang

cdc xo riéng biét cling voi cdc nguyén licu thd néu trén.

Thiic an chin nudi nay ¢6 thé chita thanh phan lam dic c6 ngudn gbe tlr thye vat
¢6 cu chia tinh bot an duge & ham lwgng ndm trong khoang tir 5% dén 9% (khoi
leong/khdi lwong) thire dn chan nuéi hoan chinh nay. Thire an chan nudi nay ¢6 thé cha
thanh ph'ém lam dac c6 nguén gf)c U thuc vat ¢6 ct chua tinh bot an duge 0 ham lugng
nam trong khoang tr 6% dén 8% (khdi lugng/khdi luong), theo cdch khdc khoang 7%
(khdi Twong/khdi lugng), theo cdch khac khoang 8% (khéi lugng/khdi lugng) thirc an
chan nudi hoan chinh nay. Thanh phin lam dic c6 ngudn gbe tir thyc vét ¢ cu chia tinh
bot an duoc ¢6 thé chita, hodc ciu thanh chii yéu tir tinh bdt khoai tdy bién tinh, tinh bot

khoai tdy tu nhién hodc tinh bot sdn hodc hon hop bt ky cua ching.

Protein thuc vat thity phin ¢6 thé 1a protein thuce vit thity phin ¢6 mic d§ thiy
phin nim trong khoang tr 3% dén 25%. Thire dn chin nudi ndy ¢ thé chira protein thuc
vit thiy phan & ham luong nim trong khoang tir 5% dén 15% (khéi lugng/khdi luong)
thire dn chan nudi cong thirc hoan chinh dang ép dun nay. Thic dn chan nudi nay ¢o thé
chira protein thuc vat thuy phan ¢ ham lugng nam trong khoang tir 6% dén 15% (khéi
luong/khdi lugng) thite dn chdn nuéi hoan chinh nay. Thie &n chdn nudi nay ¢6 thé chia
protein thyc vat thuy phan ¢ ham lugng nam trong khoang tr 7% dén 12,5% (khdi
luong/khdi lugng) thire dn chin nudi hoan chinh nay. Thire &n chdn nudi nay co thé chta

4
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protein thuc vat thuy phan ¢ ham luong nidm trong khoang tir 5% dén 10% (khéi
lwong/khdi Tuong) thire &n chan nudi hoan chinh nay. Protein thyc vat thiy phan c6 thé

bao gdm gluten lia my thiiy phan.

Thitc dn chin nuéi ndy cd thé cha chit lam déo & ham luong nim trong khoang
ar 1,5% dén 5% (khéi lu(_mg/khf)i luong) thire an chan nudi cong thire hoan chinh dang
ép dun ndty. Thirc dn chan nudi nay cé thé chita chat 1am déo & ham lwong ndm trong
khoang tr 1,5% dén 4% (khéi hrcyng/khéi Iuong) thitc dn chan nudi hoan chinh ndy. Thirc
in chin nudi nay ¢é thé chira chat lam déo & ham luong nim trong khodng tir 1,5% dén
3,5% (khbi luong/khdi lugng) thie an chin nudi hoan chinh nay. Thic an chdn nuoi nay
¢6 thé chira chit lun déo ¢ ham luwong nam trong khoang tir 2% dén 5% (khéi lugng/khoi
luong) thuc dn chan nudi hoan chinh nay. Thirc an chin nudi nay co6 thé chita chat lam
déo & him luong niim trong khoang tir 2% dén 4% (khéi Tugng/khdi lugng) thic an chin
nudi hoan chinh nay. Thic n chdn nudi nay co thé chira chit 1am déo & ham luong nim
trong khoang tir 2% dén 3,5% (khéi lwong/khéi luong) thie dn chin nudi hoan chinh nay.
Chét lam déo ¢6 thé bao gom glyxerol, sorbitol, duong nghich dao, bot dextroza hodc
gelatin ¢4 hodc hdn hop bat ky cta ching.

Thire an chin nudi nay co thé chia 4m & ham luong nim trong khoang tr 12,5%
dén 25% (khéi luong/khéi lugng), nhu nim wong khoang tir 14% dén 20% (khoi
lugng/k‘héi lwong); va tham chi t6t hon nita néu nim trong khoang tx 15% dén 17% (khoéi

lwong/khdi hwrong) thirc an chan nudi cong thie hoan chinh dang ép dun nay.

Thirc An chin nudi ndy ¢6 thé chira protein thd ¢ ham lugng nim trong khoang tir
30 dén 65% (khéi luong/khdi luong), nhu ndm trong khoang tir 35% dén 60% (khéi
Iu’o‘ng/khéi lugng). hoac nam trong khoang tr 40% dén 60% (khbi lu‘o‘ng/khéi luong)
thuc an chan nudi cong thirc hoan chinh dang ép dun nay. Nguoi ¢6 hiéu biét trung binh
trong linh vyc nay s¢ biét dugc nguSn protein khong thuy phan c6 thé duoc s dung dé
san xudt thie dn chin nuoi theo sing ché. Vi dy khong gidi han vé ngudn protein khong

thity phan bao goém, nhung khong chi gi¢i han @, protein lda my, nhu gluten lda my, pro-
tein dau tuong; va cdc chat twong ty.

Thiic dn chdn nudi nay c6 thé chita chat béo thd & ham lugng nam trong khoang tir
5 dén 40% (khdi lugng/khoi lugng), nhu nam trong khodng tir 10% dén 37% (khoi

luong/khdi luong), hodc nam trong khoang tir 15% dén 35% (khdi Tuwong/khéi lwong)
5
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thire dn chin nudi cdng thure hoan chinh dang ép dun nay. Ty 1€ khéi lugng clia chét béo
thd vA protein thé ¢6 thé 1a ndm trong khoang tir 15:60 dén 35:40. Ngudi ¢6 hicu biét
trung binh trong linh vyc nay sé biét duoc it nhat mot nguf‘m chét béo thich hop dé su
dung trong sang ché. Viduy cu thé v& ngudn chit béo thich hop dé st dung trong séng ché
bao gom, nhung khéng chi gidi han &, dAu c4, bot c4, bot dong vat nhuyén thé, bot ca

muc, dau tao, bot tao, dau thue vt va hon hop bat ky cua ching.

Thite #n chin nudi ndy 6 thé cé do cling, wic 1a dd bén nut, nhé hon 1000g/mm
nhu duoc do bing phuong phdp nén xuyén tim bing cach sir dung thiét bi phan tich chu
tric duoc trang bi cam bién tai trong 50kg va xylanh hinh cau lam bang thép khong gi
dudng kinh Smm, thiét lap tai trong kich hoat bang 10g, thyc hién nén hat thirc an chan
nudi duge dat nam ngang & tde do trude khi thiy nghiém bing 2mm/gidy va & toc do thi
nghiém khong doi bing 2mm/gidy dé dat duge 35g luc, thiét 13p toc do sau khi thu
nghiém dén 10mm/gidy va do nhay cam nit gay dén 10g va ghi lai do thi @6 bén-thoi
gian bang mdy tinh. Thic dn chdn nudi nay cé thé ¢6 @6 cimg nho hon 900g/mm. Thirc
an chin nudi nay cé thé ¢6 do cing nho hon 800g/mm. Thire an chin nudi nay ¢d thé ¢6
d6 clmg nho hon 700g/mm. Thire an chin nudi ndy ¢ thé ¢6 do clmg nho hon 600g/mm.
Thirc an chan nudi nay cé thé ¢4 do cliimg nho hon 550g/mm. Thic dn chan nudi nay cé
thé ¢6 ¢6 d6 clrng nho hon 1100g/mm ngay sau khi san xuét. Thirc an chin nuoi nay cé
thé ¢6 ¢6 dd cimg nho hon 1000g/mm ngay sau khi san xuét. Do cimg ¢6 thé duge do
phuong phdp nén xuyén tim thitc an chan nudi nay bang cich st dung thiét bi phan tich
cau triic thich hop dugc trang bi cam bién tai trong va xylanh hinh cau dudng kinh Smm
dudi dang bé do. Khi dat duoc tai trong kich hoat bang 10g, bd do ¢6 the thyc hign nén
mau & tc d6 trude khi thir nghiém bing 2mm/gidy va t6¢c d6 thir nghiém khong déi bang
2mm/gidy dé dat duoc 35g lyc. Téc do sau tha nghidm c6 thé duoc thict lap dén
10mm/giay trong khi d6 nhay cam nut gy 6 thé dwoc thiét 1ap dén 10g. Theo céch khic,
do cing ¢6 thé duge do phuong phdp nén xuyén tim thite dn chan nudi nay bang cach sir
dung thiét bi phin tich cAu triic thich hgp dugce trang bi cam bién tai trong va xylanh hinh
cau dudng kinh 25mm dudi dang by do. Khi dat dugc tdi trong kich hoat béng S5g, bg do
¢6 thé thuc hién nén miu & toe do truée khi thir nghidm bing 2mm/gidy va téc do thir

nghié¢m khong dbi bi’m‘g 2mm/gidy dé dat dugc ty 1& nén b:ing 40%, thiét lap toc do sau
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khi thir nghiém den 10mun/gidy, ghi lai 6 thi lyc-bien dang bang mady tinh va tinh todn

Gradien = Luc (’g)/Bién dang (%) ¢ pic thu nhét cta lue.

Thitc an chin nudi ndy ¢ thé ¢é d6 cing nho hon 1000g/mm sau mot thang bao
quan ¢ nhi¢t d¢ 25°C va do am twong ddi béng 75%, nhu d6 cung nho hon 900g/mm,
nhu dd ctng nho hon 300g/mm. Thac dn chidn nudi nay ¢ thé ¢6 d¢ climg nho hon
1000g/mm sau ba thdng bao quéan & nhiét d 25°C va dd Am tuong dbi bang 75%, nhu do
cing nho hon 900g/mm, nhu d§ cimg nho hon 850g/mm. Thirc &n chdn nudi nay cé thé
c6 do cimg nho hon 1000g/mm sau sdu thang bao quan ¢ nhig¢t d6 25°C va do am twong

doi bang 75%, nhu do cing nho hon 950g/mm, nhu d6 cung nho hon 900g/mm.

Thae dn chin nudi theo sdng ché ¢6 thé ¢é cAu tric dong nhat, hodc gan nhu ddng
nhit. Theo phuong an thich hop, gén nhu toan bd cdc nguyén lidu thd tao ra thirc &n chin
nudi va cung cAp thanh phin thic an chin nudi theo sing ché da duoc tron va ché bién
véi nhau. Theo mdt phuong én, gin nhur toan bd cdc cdc nguyén lidu thé tao ra thire an
chan nudi va cung cip thanh ph?m thic an chan nudi theo sing ché ngoai trur 'nguén chat
béo di duge won v ché bién voi nhau, sau dé ngudn chit béo c6 thé duge két hgp vao
thirc an chan nuéi bang budc (4m chan khong, vi tao ra thirc &n chan nudi gﬁn nhu dong

nhat.

Theo mdt phuong dn, thitc an chan nudi theo sdng che khdng c6, hodc vé co ban la
khéng ¢ cic 1op riéng bidt.

r
A ”

Thac dn chin nudi theo sang ché ¢6 thé dugc san xuat bang phuong phdp theo
sang cheé.

Phuong phap san xuat thitc an chan nudi theo sédng che

Theo khia canh thir hai, sdng ché dé cap dén phuong phap san xuat thirc dn chéin

nudi theo sdng cheé, bao gom cédc budc:

i) diéu ché:

it nhat mot ngufm protein khong thuy phan;

it nhat mdt nguon chat béo;

- chat xo;

vitamin bo trg;
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- khodng chit b trg;

- nudc;

- chit két dinh chtra {t nhat mot phén thanh ph?mf lam dac ¢6 nguén géc tur thyc vat
¢ cu chita tinh bot an duoc;

- ngudn protein thuc vt thity phan; va

- chat lam déo,

i1) it nhat tron it nhat mot ngudn protein khong thuy phan, chat xo, vitamin bd tro,
khodng chit bo trg, chat ket dinh chira it nhat mét phan thanh phan lam dic c6 nguodn goc
tir thue vat ¢ cu chira tinh bdt an duoc, nguon protein thyc vat thuy phan; va ty y, it
nhat mét nguon chat béo, chat lam déo; va nudc;

iti) Lty ¥, nap hdn hgp thu dugce & budce ii) vio thiet bi ché bién so bd;

iv) Wy ¥, bd sung chét 1am déo va/hodc it nhat mdt ngudn chat béo vao thiét bi ché
bién so bo néu trén;

v) tuy ¥, bo sung hoi nude va/hoac nudc vao thict bi che bien so bo néu trén;

vi) tity ¥, nap hdn hop dugc ché bién so bd néu trén vio thiét bi nau ép dun;

vii) tly ¥, bo sung chat lam déo vd/hodc it nhat mot ngudn chat béo vao thict bi
nau ép dun néu trén:

viii) thy ¥, bo sung nude vashodc hoi nude vao hon hop thu duge & budc vii);

ix) dieu ché khoi ép dun; va tuy y cat khoi ép dun thanh cdc vién thuc an chin
nudi; va

x) thy y, bo sung it nhat mot nguon chat béo vao khoi €p dun vd/hodc céc hat thirc
an chan nudi bang bude tam trong dicu ki¢n dp suadt dudi dp suat khi quyen.

Trong phuong phdp theo sdng ché, toan bg cac thanh phan duogc di€u che ¢ budc 1)
¢6 thé dugc tron vl nhau trong bude ii). Theo ciach khdc, nudce ¢ thé duge bo sung &
dang hoi nude hodc nude trong cong doan ché bién so bd (cdc budc iii)-v)) varhodc cong
doan nau ép dun (cdc bude vi)-ix)). Trong truong hop cua chat lam deo dang long (vi du,
glyxerol), chat lam déo nay c6 thé duoc bo sung trong cong doan tron (budc ii)), hodc
dugce bo sung trong cong doan ché bién so b hodc cong doan nau ép dun. Nguoi ¢6 hiéu

8
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biét trung binh trong linh vuc nay s& hidu ring chét lam déo cling c6 thé duoc bd sung
trong hai hodc ba phén trong hai hoac nhiéu cong doan tron, ché bién so bd vivhoic cong
doan néu ép dun. [t nhit mét nguon chét béo dugce sir dung trong thirc in chin nudi dung
cho cédc loai thuy san thuong & dang long. Tuong ty nhu chit 1am déo; it nhit mdt ngudn
chat béo c6 thé duoc bd sung trong cong doan tron (budc ii)), hodc duge bd sung trong
cong doan ché bién so bd hodc cong doan ndu ép din. Nguoi co hiéu biét trung binh
trong Tinh vuc ndy s& hiéu ring ft nhit mot ngudn chét béo ciing ¢6 thé duge bo sung
trong hai hodc ba ph?m trong hai hoac nhiéu cong doan tron, ché bién so bd vivhoic cong

doan nau ép dun.

Theo cich khdc, thic in chan nudi vi/hodc khdi ép dun chira toan bd cdac thanh
phan ngoai trir it nhit mot ngudn chét béo ¢o thé duoc ché bién bang cong doan nau ép
dim, sau d6 it nhat mdt ngudn chat béo cé thé duoc két hop vao bang cach st dung bude
tam trong didu kién dp suat duéi dp sudit khi quyén (ciing dugc goi a “budce tAm chin
khong™). Nhu da duge biét dén bdi nguoi 6 hiéu biét rung binh trong linh vuc nay,
budc thm trong didu kién dp sudt dudi dp suat khi quyén s& két hop gin nhu ddng nhit it
nhit mot ngudn chit béo vio thic in chiin nuéi dung cho cdc loai thuy san, do do tao ra
thirc @n chin nudi diung cho cdc lodi thity san. Thic dn chdn nudi nay c6 thé c6 thanh

phén déng nhit hodic gin nhu dong nhét.

Thiét bi nu ép dun co thé duoc van hianh & nhiét do twong ddi thfip, nhu ndm
trong khoang tir 60°C dén 140°C, vi dy, nam trong khoang tir 70°C dén 130°C, hoic nam

trong khoang ttr 80°C dén 120°C, hoac nam trong khoang tir 90°C dén 110°C.

Khi duoc st dung, thiét bi ché bién so bd ciing ¢6 thé duoc van hanh & nhiét do
wong doi thap, nhu nam trong khoang tir 60°C dén 140°C, vi du, nam trong khoang tir
70°C dén 130°C, hodc nim trong khoang tir 80°C dén 120°C, hodc nam trong khoang tUs
90°C dén 110°C.

Ngudi cé hicu biét trung binh trong linh vyc ndy s&€ hiéu rang ham lugng cua nudc
vi/hodc hoi nuée duge bo sung vao co thé la du dé dat duge ham lugng 4m nam trong
khoang tr 12,5% dén 25% (khoi lugng/khoi lugng) thirc &n chdn nudi cong thuc hoan

chinh dang ép dun nay.
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Theo mot phuong an, budce trén i1) duge thyc hién cho @én khi hdn hop Ia déng

nhat hodc gan nhu dong nhat.

Hat thire an chin nuoi thu duoc la hat thire n chan nuéi dong nhéat hodc gén nhu

dong nhat.

Theo mét khia canh khic, sdng ché & cap dén phuong phip san Xuat thiic an cong

thirc hoan chinh cho ¢4 nhu mo ta néu trén, bao gdm cdc budc sau:

i) diéu ché:

- ngudn protein khéng thuy phén;

- nguén chira hydratcacbon tuy y;

- vitamin b0 trg;

- khodng chét bo trg;

- thanh phin 1am dic ¢6 ngudn goc tir thyc vat ¢o cu chira tinh bot an duge: va

- ngudn protein thuc vat thuy phan;

ii) tron cdc nguyén liéu diéu ché dugc ¢ budc 1);

iii) nap hén hop thu duge & budc ii) vio thiét bi che bien so bg;

iv) Lty ¥ bo sung chit 1am déo vao thiét bi che bién so b néu trén;

v) bd sung hoi nudc vao thiét bi ché bién so by dén nhi¢t do nam trong khoang tr
60°C dén 100°C va tity ¥ bo sung nuwdce vao thict bi ché bien so b néu trén;

vi) nap cdc nguyén liéu da dugc gia nhiét tir thiét bi che bien so b vao thung cua
thi¢t bt nau ép dun:

vii) tiy ¥ bo sung chat lam déo vao thing cua thict bi nau ép dun néu trén;

viii) tity ¥ bo sung 4m vio hon hop thu duoc o bude vii) vao thing cta thict bi nau
ép dun néu trén;

ix) duy tri hdn hop trong thuing clia thiét bi ép dun & nhiét d ndm trong khoang tir
70°C dén 120°C;

x) diéu ché khoi ép dung dang x6p dugc cat ¢6 kha nang hap thu dau it nhat bang
10% (khoi lugng/khoi huong); va
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x1) bo sung ngudn chat béo vao khoi ép dung dang xop dugc cat trong thiét bi tim

dugc van hanh trong dicu ki¢n dp sudt dudi dp suat khi quyén.

Thiét bi ndu ép dun c6 thé 1a duge trang bi tam khudn duge trang bi cic 16 thong

dé thu duge khdi ép dun ¢ dudng kinh toi thi€u bang 3mm sau khi gian nd khoi ép dun.
Phuong phdp st dung

Sang ché dé cip dén phuong phdp chan nudi cdc loai thay san, bao gom budc cho
cdc loai thily san nay st dung hodc cung cap cho cdc loai thily san néy thire dn chan nudi

theo sing che.

Sdng ché cling md ta phuong phdp cai thién mic dg gia ting trong luong co the
vivhoidc mic do gia ting trong lugng co thé trung binh hiang ngay va/hodc toc dg sinh
trudng riéng cia cac lodi thiy san, bao gdm budc cho cac loai thily san ndy st dung hodc

cung cap cho cdc loai thuy san nay thice dn chdn nudi theo sdng che.

Sang ché cling md ta phuong phap cai thién ty 1€ chuyén hoa thire an chan nudi &
cdc loai thiy sdn, bao gdm budc cho cde loai thity san nay sur dung hodc cung cép cho cdc

loai thiy san nay thice an chin nudi theo sang che.

Theo mot phuong én, céde loai thay san duge chon tir cd ¢6 vay va dong vat gidp

N

Thco mét phuong 4n, céc loai thiy san dwoc chon tir nhdm bao gom cd ngir,
groupers, ¢d hdi, cd vuoge, ci 16 phi, cd don bé, cd luyét, ca bet, nhu cé bon, cd thon bon,
¢d bon Pai Tay Duong, ca bon sao; va ¢4 bon luGi ngua, ¢ da tron, ca chd va cd cho den,
ca chép, ca trap, nhu ca trap bién, tdm, (dm thuong pham, cua, tom him; va 10m song.

Theo phuong dn uu tién, cdc loai thiy san la cd ngu.

Mic d§ gia tang trong lugng co thé vi/hoic mirc do gia ting trong lugng co thé
trung binh hang ngay va/hodc toc do sinh truong riéng cia cdc loai thuy san ¢d thé dugc
xem 12 duogc cai thién so voi phuong phédp chan nudi cac loai thuy san bang ci ding lam
thuc an chan nudi, cling duge goi 13 “cd dung lam mdi” hodc “cd mdi”, [a ¢ sdng gan
mit nuée kich ¢& nho 12 ngudn thirc dn ctia cdc loai 16n hon; va/hodc phuong phdp chan
nudi cée lodi thiy san bang thirc &n chin nudi trén co s¢ cd ding lam thic dn chan nu6i

duoc nghién, thic dn chdn nudi nay duge goi la thitc an &m hodc thire &n ban am.
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Tuong tu, ty 1& chuyén héa thite dn chan nudi ¢ cac loai thuy san ¢6 thé duge xem
1a dugc cdi thién so voi phuong phdp chan nudi cde loai thuy san bang cd dung lam thic
an chin nudi vithoic phuong phap chian nubi céc loai thuy san bang thic an am hodc

thitc an ban dm trén co s& cd dung 1am thirc an chan nudi dugc nghicn.
Thuat nglr
Céc thudt nglr duge st dung trong sang che ¢é nghia nhu sau:

Thuat ngtv “ép dun” hoac “piu ép din” duoc st dung trong ban md ta dé chi quy
trinh ép dun bang thiét bi ép dun vit don hodc thiét bi ép dum vit kép. Ngoai quy trinh ép
dun ¢ cdc diéu kién cao hon 100°C trong thiing clia thiét bi ép dun, thudt ngu “ép dun”
hodc “nau ép dim” cling duge sir dung trong bin md ta dé chi quy trinh ép diin & cdc didu
kién n6ng trong thing cla thiét bi ép dun, thung cta thiét bi ép dun vit don hodc thiing
ctia thiét bi ép dun vit kép. Thuat ngit “céc didu kién néng” duge sir dung trong ban m6 ta
dé chi it nhat mét vung cua thung cua thiét bi ép dun dugc duy tri ¢ nhiét do 70°C hoac
cao hon 70°C. Thuat ngit “thitc an chin nudi dang ép dun” duoc su dung trong ban mo ta

dé chi thirc 4n chdn nudi dugce sdn xuat bang quy trinh €p dumn.

Thuét ngit “thdc an chan nudi cong thirc” dugce sir dung trong ban mo ta dé chi
thiic 4n chin nudi cAu thanh tr mot hodc nhidu ngudn protein, nhw, nhung khong chi gisi
han ¢, protein cua cdc loai smh vat o bién, nhu bt ca va bot dong vat nhuyén thé, protein
thuc vat, nhu bat dau twong, bot hat cai, gluten lda my, gluten ngd, bot dau lupin, bot dau
Ha Lan, bot hat huéng duong va bdt gao; va phu phém 10 md, nhu bot huyét, bt xuwong,
bot 16ng va bot phu phdm thit ga. Bang cédch tron cdc ngudn protein khdc nhau, mdi
ngudn c6 thanh phan axit amin riéng biét, trong gi¢i han nhéit dinh ¢6 thé dé dat duoc
thanh phén axit amin mong mudn trong thirc dn chan nudi thich hgp cho cac loai cd can

str dung thirc an chan nudi nhu vay.

Thirc an chan nudi cong thic con chia ngudn niang lwong 1a dau, nhu dau c4
vivhodce dau thyc vat, nhu ddu hat cai va dau déu tuong. Thire an chdn nudi cong thire
ciing chira chit két dinh, thuong ¢ dang nguyén liéu thd giau tinh bot, nhu lda my hodc
bot lia my, bot khoai tay, gao, bot gao, bot dau Ha Lan, bt diu hogc bot san dé thu duoc

thirc an chan nudi ¢6 d6 bén va do 6n dinh mong mudn.
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Thre dn chan nudi cong thire con chua khodng chat va vitamin can thiét cho qua
trinh sinh truong va sirc khoe tot cho cdc loai thity san, nhu ¢d. Thie an chidn nubi cé the

con chira cdc chit bo tro bd sung, nhu chat mau, dé dat duge cac tic dung nhat dinh.

Do d6, thiic an chin nudi cong thic I thie in chin nudi hon hop trong dé cic
hiim lwgng tuong dbi gifta protein, chit béo, hydratcacbon, vitamin, khodng chat va cic
chit bd trg bat ky khic duge tinh todn tdi uu theo nhu ciu dinh dudng clia céc loai thiy
sdn, nhu cd trén co s& do tudi hodc giai doan phat trién cia cdc lodi thuy san, nhu cd. Qud
tinh chian nudi thuong duge thuc hién chi bang mot loai thic n chin nudi va moi phan

nho cia thuc an chan nudi la day da dinh dudng.

Thudt ngit “thirc &n chdn nudi cong thic dang kho” dugc su dung trong ban md &

dé chi thirc an chan nuéi dang ép dun.
Mo ta van tat cac hinh vé

Céc phuong dn wu tién ctia sdng ché va cdc két qua phan tich s¢ duge md ta chi tiét

hon trong phan mo ta dudi diy cung cdc hinh vé kem theo.

Fig.1 14 d thi thé hién ket qua so sdnh cau triic gilta thirc dn chian nudi téu chuén
dimg cho ¢4 hoi Dai Tay Duong ¢6 duong kinh bang 9mm va thire an chan nudi ¢6 cau
triic dan hoi mém va dudng kinh bang 8,5mm theo sdng che, truc x: bién dang (%), truc
y: lue (g);

Fig.2 12 d6 thi theo cdch thie twong tu Fig. 1 thé hi¢n k&t qua so sdnh cau tric gilra
thire an chan nudi tiu chuan dung cho cd bon Dai Tay Duong ¢6 duong kinh bang 17mm
4 thare an chdn nuéi ¢6 cau trie dan hoi mem va dudng kinh bang 20mm theo sang che;

Fig.3 12 db thi thé hién két qua so sdnh mdt s6 thic dn chin nudi ding cho cd tiéu
chuin (cdc hat cirng) va cdc thitc an chan nudi c6 cau tric dan hoi mém theo sdng ché
theo “Gradien™ (=luc(g)/bién dang(%)) dudi dang ham so6 cua kich cd hat;

Fig.4 1a biéu do thé hién két qua so sdnh cau tric gilta ndm thirc an chan nudi ¢o
duong kinh bang 8,5mm khéc nhau theo sang ché, dugce bao quan trong thot gian 1en dén

sdu thang o nhiét d6 25°C va do am twong dbi 75%;
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Fig.5 [d do thi thé hién cédc két qua thir nghiém sinh truong véi cd ngu vay xanh
con (T. orientalis) so sdnh phuong phdp chan nudi bang nguyén liéu cd dung lam thuc an

chan nudi va thirc an chan nubi theo sdng che;

Fig.6A 1a hinh anh thé hién cdc mau cta thic an chdn nudi dinh dudng 1 (theo
sing ché); Fig.6B la hinh dnh thé hién hat thic dn chin nudi sau khi ép bang tay bon hogic
nam lan;

Fig.7A 1a hinh anh thé hién cdc mau cua thie dn chiin nuéi dinh dudng 2 (khong
chira san pham thiy phin gluten lda my); Fig.7B la hinh anh thé hién hat thirc an chin

nuoi sau khi ép bang tay bon hodc nam lan; va

Fig.8A la hinh anh thé hién cdc miu cia thice dn chin nudi dinh dudng 3 (khong
chira glyxerol); Fig.8B la hinh anh thé hién hat thic @n chan nudi sau khi €p bang tay bon

hoac nam lan.
Mo ta chi tiet sang ché
Phuong phép phén tich cau tric thic dn chdn nudi #1

PO bén niit (dd cing) duoc do bang phuong phdp nén xuyén (am bang cdch sir
dung thiét bi phan tich céu tric (TA XT2, Model 1000 R; SMS Stable Micro Systems,
Blackdown Rural Industries, Surrey, UK), dugc trang bi cam bién tai trong SOkg. Khi dat
duoc tar trong kich hoat b?mg 10g, bg do thuc hién nén mau. Céc phan tich dugc thyc
hicn bang cdch st dung xylanh hinh cau lam bang thép khong gi dudmg kinh Smm (P/5S,
Stable Micro Systems) bang céch ép xylanh vao hat dugc dit ndm ngang & te do trude
khi tht nghiém bing 2mm/gidy va toc d6 thir nghiém khong doi bing 2mm/gidy dé dat
duge 352 luc. Toe d6 sau thir nghiém dugc thiét 1ap dén 10mm/giay trong khi do nhay
cam n(t giy dugc thiét 1ap dén 10g. Cic dd thi d6 bén-thdi gian duoce ghi lai bing mdy
tinh va phan tich bang cich st dung phin mém Texture Exponent for Windows (phién
ban 6.1.7.0, Stable Micro Systems); va d{ bén nit duoe ghi lai trén 10 hat. Do bén dugce

ahi lai dudi dang tri $6 trung binh ctia 10 hat thitc an chan nudi.
Phuong phép phén tich cau tric thirc dn chan nudi #2
D6 bén nitt (36 cling) va do dan hoi duge do bang phuong phdp nén xuyén tim

bing cich st dung thiét bi phin tich cAu tric tuong tw nhu trong phuong phip #1, duoc

14
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trang bi cam bién tai trong 50kg. Khi dat dwoc tai trong kich hoat bfmg 5g, b do thyc
hién nén mau. Cdc phan tich dugc thuc hi¢n bang céch str dung xylanh hinh ciu 1am bang
thép khong gi dudng kinh 25mm (P/25, Stable Micro Systems) bang cdch ép xylanh vio
hat duogc dat ndm ngang o téc d6 trude khi thir nghiém béng 2mm/gidy va toc do tha
nghiém khoéng d6i bang 2mm/gidy dé dat duoc ty 1& nén bing 40%. Toc dd sau thir
nghiém duoc thiét lap dén 10mm/gidy. Cic d0 thi lNuc-bién dang (%) dugc ghi lai bang
may lfnh, phan (ich va thu thip dudi dang “Gradien”, tic la Gradien = Luc (g)/Bién dang

(%). D6 bén niit duge ghi lai dudi dang tri sb trung binh ctia 10 hat thirc dn chan nubi.
Vi du thue hién sang ché

Cic hat thirc dn chan nudi cong thuc ti€u chuén duong kinh 9mm va 22mm duogc
(hé hién trong cédc vi du dugc san xudt bang quy trinh théng thuong bang cach ép dun nhu
da biét trong linh vue nay. Ham luong dm tong s6 duge didu chinh dén 7-8% bing cich
sdy kho sau khi ép dun. Céc hat thirc an chan nudi dung cho cd ¢d cau tric dan hdi mém
thich hop dé chin nuéi cd ngir theo sdng ché duge san xuét riéng nhu duge md ta duéi
day. |

Cac thirc an chan nudi céng thuce cho cd duge thé hién trong cic vi du ddp ing céc
nhu cau dinh dudng 1y thuyét dbi véi cd ngir vay xanh Dai Ty Duong (T. thynnus). Cong
thirc cua cdc thic an chin nudi dung cho ca nglr duong kinh 8,5mm, 25mm va 35mm
dugc thé hién trong bang 1A. Cdc thic an chan nudi dung cho cd nglr dudng kinh 8,5mm
tong tng voi cde hat thie an chin nuoi kho cong thic tiéu chuin duong kinh 9 mm; va
thire an chin nudi diung cho c¢d ngtr duong kinh 25mm twong Ung voi cdc hat thic an
chiin nudi kho cong thic tiéu chuan dudng kinh 22mm, do céc thic &n chan nubi ndy cé

kich ¢& twong duong.
San xuat thire an chin nudi dung cho cé thich hop dé chan nuoi ca ngu

Thirc an chan nudi dung cho cé thu nhat duong kinh 8,5mm theo sdng ché duoc
san xudt nhu sau: Cac thanh phin kho duge tron so b trong thiét bi trén thing dimg va
nghién trong thiét bi nghién bia Dinnissen 30 kW (Dinnissen, Sevenum, The Nether-
lands), voi kich ¢ sang bé’ng 0,75mm. Sau doé, cac thanh phén duoc tron trong thiét bi
trén dai nam ngang Dinnissen (S00LTR) trong 7 phdt. Thuc an chan nudi dugc nghién

duoc ché bién trong mét thing ché bién ¢6 duong kinh khidc (DDC 2; Wenger Manufac-
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turing, Sabetha, KS, USA) va ép dun trong thiét bi ép dun vit don Wenger X-85 ¢6 duong
kinh vit bé’mg 85mm. Cac thanh phén dugc ép dun nhu dugc md ta, dé thu duoc cde khéi
ép dun ¢6 dudng kinh bang 8,5mm va chiéu dai khoang 9 mm. Tée dd quay clia dao duoc

dic¢u chinh theo chiéu dai cu thé cua cac khdt ép dun.

Nhiét d§ budc séy kho dugc thiét lap dén 25°C va san phém chi duoc séy kho
trong 5 phit trong thiét bi sdy 3 ving nim ngang Wenger Series ITIL. Thong thudng, cédc
didu kién nay, sdn pham s& chi mér khoang 1% 4m so v6i khéi lugng dinh danh cua no,
do dé toan b quy trinh 6 thé duoc coi 1 “quy trinh khong sdy kho”. Sau d6, cic hat thu
duoe duoc tim bang diu trong thiét bi tAm chan khoéng Forberg 6-1 (Forberg, Oslo, Nor-
way). Luong am tong s6 duoc bd sung vao quy trinh ép dun, tic la dugce bo sung vao
thiét bi ché bién so bd vi/hoic thiét bi ndu ép dun néu trén dugce tinh toan theo cach thirc
sa0 cho thu duoc him luong dm tong s6 bang 15% trong san phim cudi cing, khi xem
x¢t hiu nhu khong mat nude trong bude sy kho va ¢6 tinh dén hién tuong méat am trong
khuon thiét bi ép din “duoc xa kiét” cling nhu bude tim dau. Diéu kién am thuc € duoc

the hién trong bang 2.

Thtic #n chin nudi dung cho cd thir hai duong kinh 8, 5mm theo sdng ché duoc san
xu4t nhu md td néu trén nhung dugc ép dun trong thiét bi ép dim vit kép Wenger TX-57.
Thimg ctia thiét bi ép dim c6 duong kinh bing 57mm va ty 1¢ chiéu dai va dudng kinh
bang 17,5:1. Thung cla thiét bi ép dun céu thanh tir bén phin dau, véi moi phan déu cé
v boc dé cho phép gia nhiét bang hoi nudc (cic phan 1-4) hodc 1am ngudi bang nudc
(cac phan 2-4). Nhiét do cta thanh ph?m thir hai, thanh phﬁn thit ba va thanh phfm thir tu
duoc kiem soat bfmg céach can béng ngu6n dién dau vao dé gia nhiét va lam nguéi. Cac
thanh phan duge ép dun nhu dugc mo ta, dé thu duoc cdc khoi ép dun ¢é duong kinh
khoang 8,5mm va chidu dai khodang 9,5mm. Tdc dé quay cia dao duogc diéu chinh theo
chiéu dai cu thé cia cdc khdi ép dun.

Thirc dn chin nudi dang cho cd thu duge duge sy kho trong thiét bi sdy 3 ving

nam ngang Wenger Series 111 dén ham luong chat kho khoang 850g/kg.

Sau dd, thitc an chian nudi dung cho cd thu dugce thir nhat duong kinh 8,5mm va
thirc an chan nudi diing cho ¢4 thu duge thir hai duong kinh 8,5mm duoc tam bang dau ca

trong thiét bi tim chin khong Forberg 60-1.
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Thitc dn chin nudi dang cho ca duong kinh 25mm theo sang ché duoc san xuét
bing thiét bi ép din c6 ban trén thi trudng (Wenger, X-175 Thit bi ép dun vit don).
Thirc dn chan nudi dung cho cd nay dugc sdn xudt bing céch st dung quy trinh tuong tu
dé san xu_ﬁt thttc dn chan nudi dung cho cd dudng kinh 8,5mm. Cic théng s6 quy trinh

dugc thé hién trong bang 2.

Béng 1 A: Cong thirc chia cdc thire dn chan nudi dung cho ¢4 theo sdng ché

Vi dwkich ¢ hat (mm)
3 Vidul/ | Vidu2/ | Vidud/ | Vidub/
S w A L ! U !
Tharh phan (kg) 8.5 25 35 35
Nudce (duge bd sung vao) 0,07 7,88 8,44 8,44
Glyxerol 3.36 2,20 2,20 2.20
Tinh bdt khoai tiy 7,02 8,00 7.00 7,00
San pham thuilléhzm gluten lda 7.07 75 14.50 14.50
" Gluten IGa my thidt yéu 346 5,50
Bot dong vit nhuyén thé 1.00 3,00 3.00 3,00
Bot cd 56,51 47,99 36,05 36,05
San pham lhuyc};han protein cua 501 5.00 5.00
Diau cd 11,51 14,47 21,38 21,38
Hon hp khodng chat va vitamin 4,98 2,46 2.28 2,28
Mubi (NaCl) 1,00
Canxi propionat 0.15 0,15

Bang I1B: Thanh phan cta mét so thirc an chin nudi dung cho

duge xdc dinh bang phan tich NIR

Vi du/kich ¢ hat (mm)
Vidu 1/ Vidu2/ Vi du 4/

Thinh phan chinh (%) 8,5 25 35
Am 15,6 13,9 13,3

Protein 493 41.8 40,5

Chat béo 18,4 21,5 23,8

Tro 8,1 8,8 8,7

~ Khdc* 8.6 14 13,7

*Glyxerol, hydrocacbon, chat xo

Bang 2: Thong s6 quy trinh ép dun

cd theo sing ché

Vi du/kich ¢& hat (mm)
Thong s  tinl Vidy 1/ Vidu 3/ Vidu 2/ Vidy 4/ Vidy 5/
hong sO quy trinh 3.5 8.5 25 35 35
Cong suatkr‘ron t]lt}'cf an chan 120 150 4319 200 2938
nudi (kg/gio)
Hoi nudc duoe bo sung vao : )
. UL & 2
thiét bi ché bién 50 b (%) 6.5 0 72 6 37
Nude duge bd sung vao thiét 10 13 8.8 9.5 6,6
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bi ché bién so bd (%)
Nhiét d6 thlft En ch¢ bién so 35 74 %9 71 90
bd (°C)
Hot nude duge bo sung vao 41
thict bi ép dun (%) ’
Nudc duge bo sung vao thiét
bi ép din (%) 0 0 0 0 0
Glyxerol duge bo sung vao -
; Y 3 2
thiét bi ché bicn so b (%) 3.7 3.3 24 28 2.7
Dau ché bién (%) 1 3.6 0,6 3 7.4
Nhiét do thfmgocuil'hlet bi ép ~90 ~90 ~90 ~100 =100
dun (°C)*
Toc do cha cic vit (vong/phdt) 361 578 371 321 353
Pudng kinh 16 khudn (mm) 7 6,5 19,5 31 25,1
Ty trong khoi sau khi ra khoi < "
thidt bi ép din (z/L) >40 240 459 >29

*Nguyén Jiéu bén trong thing ctia thiét bi ép dun am hon it nhat 20°K so véi thing
ctia thict bi ép dun

Béng 3: Théng s6 say kho

Vi du/kich ¢ hat (mm)
Thong s6 shy kho Vidyl/ | Vidu3/ | Vidu2/ | Vidud/ | Vidu5/

8,5 8.5 25 35 35

Nhiét d¢ phan 1 (°C) 25 40 40

Nhiét dé phan 2 (°C) 25 38 40

Nhiét dé phan 3 (°C) 25 36 40

| Tong thoi gian siy khé (phit) S 13
Thot gian siy kho theo mé (gidy) 40 40 40
Quat thidt bj say 1-3 Tat Tt
Bo gia nhidt thiét bi say 1-3 Tat Tat

Phén tich cau tric

Gidi han duoc chap nhin dé xem xét san pham ép din c6 cdu tric mém bang 1000
o/mm luc bang cich st dung phuong phdp phén tich cau tric thic n chan nudi #1 ket
hop v&i hinh dang ctia duong cong tir phuong phép phén tich cau tric thuc &@n chan nudi
#2 nhu duge thé hién trén Fig.1 va Fig.2. San pham c¢ cau tric mém khi lyc nho hon

1000 g/mm.

Trong mot s6 trudng hop, hat thitc an chin nudi tiéu chuén c6 thé nho hon tri s6
gioi han 1000g/mm bang céch st dung phuong phap phan tich cAu tric thie an chan nudi
#1 phu thudce vao cdc thanh phédn thire an chin nudi dugc sw dung, nhung ngay ca khi d6
hinh dang cua duong cong tir phuong phap phin tich cAu tridc thirc dn chan nudi #2 sé

van khong thay déi nhu duge thé hién trén Fig.1 va Fig.2.
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Cic két qua phan tich cAu tric 6 thé duoc thé hién dudi mgt dang khac nhu dwge
thé¢ hién trén Fig.3. Mbi cap tri 6 “luc (g)” va “bién dang (%)” ¢ pic tha nhat cua luc
dugc thé hién dudi dang “Gradien” (=luc/bién dang). “Gradien™ dugc thé hién dudi dang
ham s6 cua kich ¢& hat va vé dd thi d&i v6i mdi hat thirc an chan nudi dung cho cd duoc
do. Trong truong hgp khong cé pic thir nhét ctia Iyc, vi du xem Fig.1 doi véi thic &n
chiin nudi dimg cho ¢d ¢6 chu trdc dan hoi mém, cip i sé nay la diém cudi ciia do thi.

e 12 Ly 1€ nén béng 40% da dat duge ma hat thire dn chan nudi khong bi nat.
Vidul

Thirc an chan nudi dung cho ca thu nhat duong kinh 8,5mm theo sing ché duge
sén xuét nhu duge md ta trong bang 2 vi bang 3 va theo cong thirc ché bién duge thé
hién trong bang 1A. Ham luong thuc (¢ cua thanh phan chinh dugc thé hién trong bang
1B. Thitc dn chin nudi duong kinh 8.5mm duge so sdanh voi thte dn chin nudi tiéu
chuan, e Ta thite an chan nudi dung cho ca hoi Dai Tay Duong dudng kinh 9mm c6 bin
trén thi trudng.

CAu tric ciia cdc thire an chan nudi duge phan tich nhu dugc mo ta bing phuong
phap phin tich chu tric cdc thire dn chin nudi #1 va #2. Cac két qua cta phuong phap

phin tich cau tric thirc an chin nudi #2 dugc the hién rén Fig. 1.

Hinh dang ctia duong cong thire dn chan nudi dimg cho ca hoi duge thyc hién trén
Fig.1 1a dac trung doi vai hat thite an chin nudi cung tiéu chuan va hat thuc an chan nuodi
gidn. Tri s6 luc cuc dai, the hién d§ clirng hodc diém nut gdy tha

&

dang ép dun ¢6 ciu tric
nhat cua hat thie 4n chin nudi, xuit hién khd sém, tie Ia khoang cdch thim nhap ngén
cta b do, dan dén cuc dai dée. Sau khi vét nirt thir nhét xuét hién, luc khong ngay lap
tire giam dén khong do hat thirc an chan nudi van thé hién mot s6 kha nang chong chiu

trong khi hat thirc an chan nudi ndy tir t& bi v& thanh cdc hat ¢6 kich ¢& nho hon.

Mit khde, hat thirc an chan nudi dung cho cé cd chu trdc dan hdi mém theo sdng
ché cho thay hinh dang dudng cong hoan toan khdc bigt. Piéu nay la dic trung dbi voi
mAu ¢6 ciu tric dan hdi mém. Khoang cdch thim nhép dai cua bd do nén hat thic an
chan nudi ma khéng pha vd hat thire an chan nudi nay hoac dat duge pic thir nhat, cho
thiy ring hat thirc an chan nudi khong bj vo. Bay 13 déu hi¢u biéu thi do dan hoi cua hat

thire @n chan nubi. Khoang cdch thim nhap ngan trude khi xuat hién pfc thtr nhat cho
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thay hat thirc in chin nudi gion trong khi @6 khoang cich thim nhgp dai trude khi vo cho
thay hat thac dn chian nudi dan hoi hon. Ngoai ra, luc phd v& cuc dai cua hat thic an chan
nudi dimg cho ¢ cé cau tric dan hoi thap hon ddng ke so véi hat thirc &n chan nudi dung

cho c4 hbi Pai Tay Duong.

PO cimg cla thie dn chin nudi ding cho c¢d ¢d cau ric dan hoi duong kinh
8,5mm thtr nhat duge do bang phuong phép phén tich cau tric thic &n chan nudi #1 bang
516g/mm. Do climg cua thic in chan nudi ding cho cd hoi Dai Tay Duong duong kinh

Omm, tie 1 kich ¢& twong duong, bang 3778g/mm.

Thirc an chan nudi dung cho cd ¢6 cau tric dan hoi nay dat dugc cic tiu chuan
chat lugng, nhu 0c do che bién, kha nang hap thy dau va d§ bén theo cic hudng dan

thuong mai dugc thiét 1ap boi cdc tde gia sdng che (di liéu khong dugce the hien).
Vidu?2

Thic dn chian nudi dung cho cd duong kinh 25mm theo sing ché dugc san xuét
nhu duoc mo td trong bang 2 va bang 3 va theo cong thirc ché bién duoc thé hién trong
bang |A. Ham luong thuc té cia cdc thanh phi‘iﬂ chinh dugc thé hién trong bang 1B.
Thirc dn chin nuéi dudng kinh 25mm nay dugc so sanh voi thic dn chén nudi tiéu chuan,
tac 14 thite an chan nuoi ding cho cd bon Pai Tay Duong dudng kinh 22mm ¢ bén trén
thi truong.

Cau tric cua cée thie an chin nudi duge phan tich nhu duge mo ta ’bﬁng phuong
phép phin tich cdu triic cac thic an chdn nudi #1 va #2. Cic két qua cua phuong phdp

phan tich cAu tric thirc dn chin nudi #2 dugc thé hién trén Fig.2.

Thitc an chin nu6i dung cho ca bon Pai Tay Duong ti€u chuan ¢6 kha nang chong
chiu rét thip hodc khong c6 kha ndng chong chiu trude khi vet niet thir nhat xuat hién, tic
1a tri s6 lyc cuc dai; do d6 Iue ngay 14p tire giam dén khong dan dén cye dai doc.

Pé cirng cua thirc dn chan nuoi ding cho cd bon Pai Tiy Duong tiéu chuan duong
kinh 22mm bang 3874g/mm, trong khi d¢ clng ciia thirc an chin nudi dung cho cd ngu

dudng kinh 25mm theo sang ché bang 416g/mm.
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Thue an chin nuoi diung cho cé ¢ cau trac dan hoi nay dat dugc cac ti€u chuan
chét lwong, nhu toc dd ché bicn, kha nang héap thy dau va do bén theo cac hudng dan
thuong mai dugc thict 1dp bdi cdc tac gia sdng ché (di liéu khong duge the hién).

So sanh cic duong cong cna Fig.1 va Fig.2 cho thay rang viéc tang Kich ¢ hat
thire dn chin nuoi tr 8-9 mm dén 20mm khong lam thay doi cau tric cta cic hat thirc an

chan nudi theo sdng che.

Nhu dwgc thé hién trén Fig.3, cdc hat thiuc @n chin nudi theo sang ché wén do thi
“kich c¢& hat thitc 4n chan nudi”-"Gradien™ ¢ phin bd tuyén tinh dudi dang ham s6 cia
kich ¢& hat. Phin bd nay cé thé theo cong thirc: Gradien = 33,5 x (kich ¢& hat thac an
chin nu6i) - 235. Nguoc lai, cdc hat cung da biét ¢6 thé theo cdng thirc: Gradien = 202 x

(kich ¢& hat thire @n chan nu6i) - 1364.
Vidu3

Nam thirc in chin nudi duong kinh 8,5mm khac nhau theo sang ché duoge san xuat
nhu duoc md ta trong bang 2 va bang 3 va theo cdc cong thic ché bién dugc thé hién
trong bang 4. Muc dich cta vi dy nay Ia dé danh gid thoi han sir dung cua cdc thie an
chan nudi. Cdc ham lwong khic nhau cua chét bao quan 1a canxi propionat dugc bd sung
vao cac cong thuc ché bién. Cidc thte an chan nudi duge bao quan ¢ nhiét 4o 25°C va do

4m turong ddi bang 75% trong toan b thoi gian bao quan.

Bang 4: Cong thirc clia cdc thie dn chan nudi dung cho cd theo vidu 3

Miu

Thanh phan (kg) 1 2 3 4 5
Nudc (duge bd sung viio) 10,11 10,11 10.11 10,11 10,11
Glyxerol* 3,02 3,02 3,02 3.02 3.02
Tinh bdt khoai tdy 6.31 6,31 6,31 6.31 6,31
San pham thity phén gluten lda my 8.50 8,50 8,50 8,50 8,50
Gluten Iia my thiét yéu 496 | 496 | 496 | 496 | 4.96
Bot doug var nhuyén thé 0,90 0,90 0,90 0,90 0,90
Bot cd 4708 | 4698 | 46,88 | 4673 | 46,73
San pham thuy phan protein ctia cd 4.51 4,51 4,51 4.51 431
Dau cd 1035 | 10,35 | 1035 | 10,35 | 10.35
Hdn hop khodng chat va vitamin 4,27 4,27 4,27 4,27 4,27
Canxi propionat 0 0,15 0,25 0.35 0,55

Budc lay mau duoc thuc hién sau 1 thdng, 3 thing va 6 thdng bao quan. Cdc mau
duoc phan tich chat lugng vi sinh vit, tie 1a nam moc, vi khuan hiéu khi, vi khuan ky khi
vi Clostridium perfringens; va do cimg. Cac két qua do d¢ cung duoc the hién trén Fig.4.
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Nhin chung, cdc két qua phén tich vi sinh vét cho thiy rang c6 thé bao quan san
pham trong 6 thdng ma khong can bd sung chat chong nam moc (cdc ket qua khong duogc
thé hién). Hon nita, ciu tric 1a chap nhan dugc doi voi toan b cac san pham duge san

xual trong thtr nghiém nay sau sdu thang bao quan.

Mot s hién tugng héa cimg duge quan sdt gitta cic mau duge bao quén trong 1
thdng v cdc miu duge bdo quan trong 3 thang. P clmg van 6n dinh trong khodng thai
gian gitta ba thang bdo quan va sdu thing bao quan. Toan bd cac méu van duy tri ciu tric
dan hdi mém trong qud trinh bao quan nhu toan bd cic mau ban ddu cho thay d6 ciing

nho hon 1000g/mm sau sau thang bao quan.
Vidu4

Thitc 3n chin nudi ding cho cd duong kinh 35mm theo sing che dugc san xuét
trén quy md thir nghiém nhu dugc mé ta trong bang 2 va bang 3 va theo cbng thiic ché
bién dugc thé hién trong bang 1A. Ham lugng thuc té cia cac thanh phan chinh duoc thé

hién trong baug 1B.

D6 clng do duge ciia sin pham bang 443g/mm. Ngoai ra, ti€u chuén chat luong
ctia oai thirc an chan nudi nay 12 theo cdc hudng dan thuong mai cua cdc tdc gia sdng ché

(dit liéu khong duge thé hién).
Vidus

Thire an chan nudi dudng kinh 35mm dung cho cd ngu theo sang ché duogc san
xuat thco phuong phdp tuong ty nhu duoc mo ta dbi v&i thae an chin nudi ding cho cd
ngt duong kinh 8,5mm. Dé so sanh va danh gia anh huong cia quy md quy trinh, thiét bi
ép dun vit don thir hai (X-175, Wenger Manufacturing ¢6 dudng kinh vit bang 175mm)
duoc st dung dé san xudt thie dn chin nudi dung cho cd ngu thé hé mdi dudong kinh
35mm.

Thire &n chan nudi ding cho c¢a duong kinh 35mm duoc san xuat nhu dwoc mo ta
trong bang 2 va bang 3 va theo cong thirc ché bién duoc thé hién trong bang 1A.

Thic dn chin nudi ndy ¢6 cdu tric dan hoi mém. Ngoai ra, tiéu chuan chat luong
cta loai thite dn chdn nudi ny 12 theo cdc hudng dan thuong mai cua cdc tac gia sdng ché

(d héu khdng duogce thé hién).

[
(3]
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Vidub6

Ca nglr viy xanh con (T. orientalis) c¢ trong luong co thé khoang 6kg duoc danh
bit bang lugi viy vao nim 2017 va chuyén vio bén 16ng nudi ¢d trén bién trong trang trai
nuoi ¢4 thuong pham & gin Wakayama (W. Japan). MOi Iong dugc tha khoang 850 cd
duee chin nudi bing thie dn chin nudi la ¢d ding [am thic an chian nudi chi yéu chu
thanh tr ¢4 mdi Nhat Ban (Sardinops melanostictus), cd song Nhat Ban (Trachu-
rus japonicas), ¢4 thu Nhat Ban (Scomber japonicas) vi/hodc cd thu lam
(S. australasicus) & mic do du thira. Cac cd trong hai 16ng dugc thich nghi dé an thuc an
chan nudi dinh dudng SOFT EP theo sang ché trong khoang thoi gian 1 thang trude khi
bat dau thit nghiém sinh truong. Thu nghiém sinh truong so sanh SOFT EP véi cd dung
lum thire dn chin nudi va bit dau vao ngay 11 thang 12 ndm 2017. Thu nghiém nay kéo
dai 4 thang cho dén ngdy 10 thang 4 ndm 2018. Nhiét d6 méi ruong nudc xung quanh
duge giam tr 19°C ¢ thoi didm bat ddu thir nghiém dén 14°C-15°C vio théng 2 n thing 3
trude khi ting 6 lai dén 17°C & thoi diém két thic thir nghiém. Cdc cd dugc cung cp
thire an chan nudi & mic dd du thira vd mic do phat wién kich ¢& co thé/sinh truong
duoc theo doi biing cach st dung hé théng camera AQ1 hang thang. Ty 18 sbng st trong
thtr nghi¢m 1a cao (> 99%) va khong phLl lhuéc: vao thirc dn chin nudi dinh dudng. Cic
ca dugce cung cép thire an chin nudi SOFT EP sinh truéng (mdc do gia tdng khoang 30%
tr trong Tugng co thé ban diu) so véi cac cd duoc cung cip thirc in chin nudi la cd dung
lam thdc an chin nudi (mirc do gia ting khoang 5%) (Fig.6). Dic biét la trong khoang
thoi gian nhiét dd mdi trudong nude xung quanh gidm va nhiét do mdi trudng nudc xung
quanh thép, SOFT EP hé trg sinh trudng t6t hon ci dung lam thic dn chdn nudi. Ty 1§
chuyén héa thire dn chin nudi (FCR) dugc tinh todn dudi dang chat thé thire &n chin nubi
(kg) duoc st dung tinh teén 1kg trong luong téng cua cd, cling tdt hon d&i véi SOFT EP
(3,5 va 6.0) so voi phuong phédp chan nuodi bing cd diung lam thic dn chian nudi (5,3 va

11.2).
Vidu7

Ba thirc an chin nudi dinh dudng sau dugc san xuét bang cdch nau ép dim thanh
cdc hat dudng kinh 20mm va dinh gid d¢ dan hoi va d¢ bén nit. Thue dn chan nudi dinh

dudong | chua ca san pham thiy phén gluten 1da my va glyxerol, trong khi d6 thirc an

)
]
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nué6i dinh dudng 3 khong chra glyxerol.

chin nudi dinh dudng 2 khéng chira san pham thuy phin gluten lia my va thic an chan

Thrc én Thtre an Thic dn
Thifc dn chin nudi chan nudi chan nudi chan nudi
dinh dwdng dinh dudng | dinh dudng | dinh dudng
1 2 3
Nude 8,6 8.0 8.6
Glyxerol dé ép dun 3 3 0
Tinh bt khoai tay 7 7 7
San pham thxuy phzm 75 0 75
gluten lda my
Gluten lda my thiét yéu 7 7 7
Bot dong vat nhuyén thé 0,9 0.9 0.9
Bot ¢d 42.8 50,3 45,8
San phal_n [h}l}l p/hz-m 5 5 5
protein cua cd
Dau cd 14,7 14,7 14,7
Hon hop l.dmapg chat va 35 35 3.5
_ vitamin

Cic hat thirc an chan nuéi dinh dudng 1 ¢6 bé mat min va hinh dang bé ngoai sdng
béng. Céc hat niy ¢6 cau tric dan hoi mém (Fig.6A) va c6 thé dé dang dugc bép bon dén

niam lan ma khong bi vo (F1g.6B).

Nguoc lai, cdc hat thitc an chan nuéi dinh dudng 2 va 3 ¢6 cac mép bi rach, bé mat
rdm nt, céc phﬁn 15 16m vi ranh 10 1ét (nhu dugc thé hién tuwong Ung trén Fig. 7A va
Fig.8A). Cic hat nay khong dan hdi. Cac hat da bi nat/vd chi sau khi bép mot lan. Sau
bon dén nam 1an bép, chiing da bi vo déng ké va bat ddu vun ra (nhu duoc thé hién wong

ing trén Fig.7B va Fig.8B).

Do d6, ca san pham thay phin cua protein thire vat va chat lam déo 1a can thiér dé

thu duge cde hat cé cau tric dan hoi meém theo sang ché.

Can luu ¥ rang cac phuong dn néu trén chi pham muc dich minh hoa chu khong
gi6i han pham vi cua sdng ché; va ngudi c6 hiéu biét trung binh trong Iinh vyc nay c¢6 thé
thiét ké nhidu phuong én thay thé ma khong nam ngodi pham vi ciia bg yéu cau bao hd
kém theo. Trong phﬁn yéu cAu bdo ho, cdc 6 chi din bat ky duoc dit gilra céc diu ngodc
don s¢ khong duoc hicu Ia gidi han pham vi cua b yéu cau bao ho. Vice st dung dong tir
“chira” va céc tir lién két cua né khong loai trir sy ¢6 mat cua cée thanh t6 hodc céc budc
khdc khong phai cac thanh t6 hodc cic bude duge thé hién trong yéu ciu bao hd. Mao ti

“a” hodc “an” ding trude mot thanh 16 khdng loai trir sy ¢ mat cha nhiéu thanh to nhu
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vay. Thuc t€ don thuan [2 cic phuong phap do nhat dinh duge thé hién trong cdc diém
A X N ~ ~ X N > M . A - 2
yéu cau bao ho phu thudce lan nhau khéng chi ra rang viée két hop cdc phuong phiép do
nady khong the dugce su dung dé tao ra sy thuan i¢i.
Séang ché cling dé cap deén cac phuong an sau.
I. Thitrc dn chan nudi céng thirc hoan chinh dang ép dun dung cho cic loai thuy

san, trong d6 thue an chan nudi nay chira:

it nhat mo6t nguon protein khong thity phin;

it nhat mdt nguon chat béo;

chit xo;

vitamin bo trg;
- khodng chit bo tro:

nuaoc;

- chat ket dinh chira it nhat mot phan thanh phan lam dac ¢6 ngudn goc tir thye vat
¢d ¢t chlra tinh bot an dwgc;

- nguoén protein thue vat thuy phén; va

- chat lam déo,

va thire An chin nudi cong thire hoan chinh dang ép dun nay chira am ¢ ham lugng
nam trong khoang tr 12,5% dén 25% (khdi lwong/khoi luong) thirc dn chdn nudi cong
thuc hoan chinh dang ép dun nay.

2. Thic an chin nudi theo phuong an 1, trong d6 thic dn chan nudi nay chia
thanh phan lam ddc ¢6 ngudn goc tr thuc vt c6 ci chira tinh bot dn duge o ham lugng
nam trong khoang tr 5% dén 9% (khoi luong/khoi lugng) thirc dn chan nudi cdng thire
hoan chinh dang ¢ép dun nay.

3. Thite 4n chin nuéi theo phuong 4n 2, trong d6 thanh phan lam déc c6 ngudn
gde tir thye vat ¢6 cu chira tinh bot dn duge bao gom tinh bot khoai tdy bien tinh.

4. Thac #n chin nudi theo phuong dn 2, wong d6 thanh phén lam ddc ¢6 ngudn

gdc tir thyre vat ¢6 cu chira tinh bot an duge bao gom tinh bot khoai tay ty nhién.

[S]
W
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5. Thitc an chin nuéi theo phuong an 2, trong d6 thanh phéin lam dac ¢6 ngudn

géc tir thue vat ¢é cu chira tinh bot an duoc bao gém tinh bot sén.

6. Thitc #n chin nudi theo phuong an bat ky trong s6 cdc phuong dn néu trén,
trong d6 protein thyc vat thiy phan nay 13 protein thyc vat thuy phin c6 muic do thuy

phin niam trong khodng tir 3% dén 25%.

7. Thitrc dn chan nudi theo phuong an bat ky wong s& cdc phuong 4n néu trén,
trong d6 thirc dn chin nudi nay chira protein thye vt thuy phin ¢ ham lugng nam trong
khodng tlr 5% dén 15% (khdi lugng/khdi lwgng) thirc &n chan nudi cong thirc hoan chinh

dang ép dun nay.

8. Thire an chin nuoi theo phuong 4n bat ky trong s cic phuong dn néu trén,

trong 46 protein thyc vat thuty phin bao gom gluten ia my thuy phin.

9. Thirc an chin nudi theo phuong dn bat ky trong s cac phwong dn néu trén,
trong d6 thic an chin nudi ndy chira chat 1am déo & ham lugng ndm trong khoang tu
1.5% dén 5% (khdi lwong/khdi lwgng) thirc dn chin nubi cong thirc hoan chinh dang ép

dun ndy.
10. Thire an chan nudi theo phuong dn 9, trong d6 chat 1am déo bao gom glyxerol.

11. Thite an chin nudi theo phuong an béat ky trong s6 cdc phuong an néu trén,
trong d6 thire an chin nudi nay chira am & ham lugng nam trong khoang tr 14% dén 20%

(khdi luong/khdi lwong) thire an chan nudi cdng thirc hoan chinh dang ¢p dun nay.

12. Thuc an chin nudi theo phuong an bat ky trong s cic phuong dn néu trén,
trong d6 thirc dn chdn nudi ndy chira protein thd ¢ ham lugng nam trong khoang ta 40%
dén 60% (khoi lwong/khdi hrgng) thie &n chian nudi cong thire hoan chinh dang ép dun
nay.

13. Thie an chin nudi theo phuong dn bat ky trong so cdc phuong dn néu trén,
trong do thire an chan nudi ndly chira chat béo thd ¢ ham lugng nam trong khodng tir 15%
dén 35% (khoi lwong/khoi lugng) thirc an chan nudi cdng thirc hoan chinh dang ¢ép dun
nay.

14. Thirc an chin nudi theo phuong 4n 12 hodc 13, trong d6 ty I cua chat béo tho

va protein thd nam trong khoang tr 15:60 dén 35:40.
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15. Thuc an chdn nudi theo phuong dn bit ky trong b cdc phuong an néu trén,
trong dé thire an chin nudi nay c6 d6 cing nho hon 1000g/mm nhu dugc do bing
phuong phdp nén xuyén tdm bang cach su dung thiét bi phan tich cau tric duoc trang bi
cam bién tdi trong SOkg va xylanh hinh cau durdng kinh 5mm, thiét 13p tai trong kich hoat
bang 10g. thuc hién nén hat thirc an chan nudi duge dat nam ngang & toc d6 trude khi thir
nghiém bing 2mim/gidy va & the d thir nghiém khong dbi bang 2mm/giay dé dat duge
35g lyc, thiét 1ap tbc do sau khi thir nghiém dén i0mm/gify va dg nhay cam nit gay dén

10g va ghi fai db thi d6 bén-thdi gian bang mdy tinh.

16. Thiic an chan nudi theo phuwong an bit k¥ trong s6 cdc phuong an tr 1 dén 14,
trong do thic dn chin nudt nay ¢d do ctng nho hon 1000g/mm nhu duoc do bé‘mg
phuong ph:i%) nén xuyen tam bang cich su dung thiét by phén tich céu tric dwge trang bi
cim bién i rong S0kg va xylanh hinh ciu duong kinh 25mm, thiét 1dp tai trong kich
hoat bfzng 5S¢, thye hién nén hat thie dn chin nud duge dét nam ngang & toe do trude khi
thir nghiém bing 2mm/gidy va & t6e d6 tht nghiém khidng doi bang 2mm/gidy dé dat
dugc ty 1€ nén héng 40%, thiét lap t:‘f)a;'d(f) sau khi tht nghiém dén 10mm/gidy. ghi lai dd
thi Tuc-bién dang bz:mg may tinh \.1 t}’ﬂh toan Gradien = Luc ('g)/'Bién dang (%) ¢ pic tha

nhat cua lyce.

17. Phuong phdp san xudt thitc dn chin nudi cong thire hoan chinh dang ép dun
ding cho cdc lohi thay san theo phuong dn bat ky trong s6 cdc phuong an néu trén, bao

gém cdc budc:
i) diéu ché:
- {t nhit mot ngudn protein khong thity phan:
- it nhit mot ngudn chét béo;

- chat xo;

vitamin bo tro;

- khoéng chat b6 tro:

- nudc:

- chét két dinh chaa ft nhat mot phén thauh phﬁn Jam dac ¢6 ngudn gbe tir thyc vt

¢6 cu chia tinh bot an dugc;
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- nguon protein thye vart thuy phén; va
- chat lam déo;

ii) ft nhat tron it nhit mot ngudn protein khong thity phén, chat xo, vitamin bd trg,
khodng chil b (rg, chit két dinh cha it nhit mot phan thanh phan 1am dic ¢é ngudn gbe
tr thuwe vat ¢é ¢t chira tinh bdt an dugr, nguf‘m protein thyc vat thiy phén; va tay y, it

nhat mot ngudn chat béo, chat lam déo; va nudc;
iii) tity y, nap hdn hop thu dugce ¢ buoc ii) vio thiét bi che bién so bo;

v) tuy ¥. b0 sung chat 1am déo vivhodc it nhat mot nguén chét béo vao thiét bi ché

bicn s¢ bo néu trén;
v) tity ¥, bo sung hoi nude vahodc nude vao thiét bi che bien so bd néu trén:

vi) thy ¥, nap hon hop duge che bién so by néu trén vao thiét bi nau ép dun;
vii) tity ¥, bo sung chét laim déo vd/hodic {t nhat mdt ngudn chat béo vao thiet bi nau €p

dun néu trén;
viii) thy ¥, bd sung nude vahodc hoi nuée vio hén hop thu dwge ¢ bude vii);

ix) diéu ché khoi ép dun; va thy y cat khoi ép dun thanh cdc vién thuc an chan

nudi; va

x) tuy ¥, bo sung it nhat mdt ngudn chat béo vao céc vién thic &n chdn nudi bang
budc tam trong dicu kién dp suat dudi dp suat khi quyén.

18. Phuong phép san xuat thire n chan nudi cong thirc hoan chinh dang ép dun
diing cho cic lodi thuy san theo phuong 4n bat ky trong s0 céc phuong 4n néu trén, bao

gbm cic bude sau:
1) diéu ché:
- nguon protein khéng thuy phin:
- nguén chira hydratcacbon tuy ¥,
- vitamin bd tro;
- khodng chét b tro;

- thanh phan lam ddc c6 nguén goc tur thire vat ¢6 cu chira tinh bot an duge; va
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- ngudn protein thyce vat thuy phan;

i) trén cic nguyén liéu diéu ché duoe ¢ budce 1):

iii) nap hon hop thu duge 6 budc ii) vao thiet bi che bien so bg;

iv) try ¥ bo sung chit 1am déo vao thi€t bi che bién so bd néu wén;

v) bd sung hoi nudc vio thict bi ché bien so bd va tity ¥ bo sung nude vao thiet bi
cheé bién so bd néu trén;

vi) nap cac nguyén liéu da duoc gia nhiét tir thict bi che bién so b0 vao thiét bi nau
ép dun;

vii) thy ¥ bo sung chat 1am déo vao thiét bi nau ép dun néu trén;

viii) tity ¥ bo sung am vio hon hop thu duge ¢ bude vii) vao thiet bl ndu ép dun
néu trén:

ix) didu ché khéi ép dun c6 kha nang hap thy dau it nhat bing 10% (khoi
lugng/khoi fwong); va

x) bd sung nguon chit béo vao khoi ép dum trong thiét bi tam dugc van hanh trong
diéu kién dp sudt dudi ap suat khi quyén.

19. Phuong phép theo phuong dn 18, trong d6 thict bi nau ép dun duoc trang bi
tim khuon duoc trang bi cdc 16 thong dé thu dugc khoi ép dun ¢6 duong kinh tdi thicu
biang 3mm sau khi gian no khoi ép dun.

20. Phuong phdp chin nudi cdc loai thuy sén, bao gdm budc cho céc loai thiy san
nay st dyng thirc an chin nudi theo phuong dn bat ky trong so cdc phuong an tr 1 dén
16.

21. Phuong phip cai thién mac dg gia ting trong lwong co the vivhode mue d6 gia
tang trong lwong co thé trung binh hing ngay vi/hodc toc do sinh truong cla cac loai
thuy san, bao gom budc cho cdc lodi thiy san nay sir dung thic an chan nudi theo
phuong dn bat ky trong s6 cdc phuong dn tir 1 dén 16.

22. Phuong phdp cai thién ty 1& chuyéen hoa thic an chan nudi (FCR) ¢ cic loai
thity san, bao gdém bude cho cdc loai thiy san ndy st dung thic an chan nudi theo
phurrong dn bat ky trong s cdc phuong 4n tw [ dén 16.

29
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23. Phuong phap theo phuong dn bat ky trong $6 cdc phuong dn tw 19 dén 21,

~ N

trong dé cac loai thiy san dugc chon tir cd, vi dy ¢d c6 viy; va dong vat gidp xdc.

24, Phuong phap theo phuong an bit ky trong s cdc phuong 4n tir 19 dén 22,
trong do cic loai thuy san duge chon tor nhém bao gdm cd nglr, ca hoi, ¢4 vuge, ca 1o phi,
¢i don bé, c¢d tuyét, ¢4 bet, nhu ¢d bon, ¢4 thon bon, ca bon Pai Tay Duong, cd bon sao;
va cd bon 1udi ngua, cd da tron, cd ché va cd ché den, cd chép, cd trap, nhu cé trdp bién,

tdm, tdm thuong pham, cua, tom hiim; va tdm song.

25. Phuong phédp theo phuong édn bat ky trong s6 cdc phuong 4n tir 19 dén 23,

trong d6 cac loai thuy sdn 1d ¢& ngu.
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YEU CAU BAO HO

1. Thac an chan nudi cdong thire hoan chinh dang ép dun dung cho cdc loai thuy san, trong

d¢ thirc an chin nudi nay chiva:

{t nhat mot ngudn protein khong thiy phén;

- it nhat mot nguén chit béo;

- chit xo;

- vitamin bo tro;

- khodng chat b tro;

- nudc;

- chét két dinh chira it nhit mét phan thanh phan lam dac cé ngudn gbe tir thye vat
cG ot chira tinh bot an dugc;

- nguén protein thyc vat thuy phan; va

- chat lam déo,

va thite an chan nudi cong thire hoan chinh dang ép dun nay chra 4m ¢ ham luong
nim trong khodng tr 12,5% dén 25% (khoi luong/khoi lugng) thie dn chdn nudi cong

thirc hoan chinh dang ép dun nay.

2. Thirc dn chin nudi theo diém 1, trong d6 thic dn chin nudi nay chira thanh phin lam
dic ¢6 ngudn goe tir thye vit ¢d cu chira tinh bdt an duge 6 ham lugng ndm trong khoang
tr 5% den 9% (khoi lugng/khoi lugng) thire an chan nudi cong thue hoan chinh dang ép

dimn nay.

3. Thiic &n chdn nudi theo diém bat ky trong s6 cic diem néu trén, trong d6 protein thuc
vat thuy phéin nay la protein thyc vat thuy phan ¢6 mure d6 thuy phén nam trong khodng

tr 3% dén 25%.

4. Thic dn chin nuéi theo diém bat ky trong so cdc diém néu trén, trong do thite an chan
nudi nay chira protein thye vit thay phan ¢ ham lugng nam trong khoang tir 5% dén 15%

(khoi Tuong/khoi lugng) thire dn chin nudi ¢ong thire hodn chinh dang ép dun nay.

5. Thiic an chin nuéi theo diém bat ky trong s6 cdc diém néu trén, trong do protein thuc

vit thay phin bao gom gluten lda my thuy phan.
31
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6. Thuc dn chin nudi theo diém bat ky trong s6 cdc diém néu trén, trong d6 thuc an chin
A N - A < ) - N M 4 < S A A
nudi nay chia chat 1am déo & ham luong nam trong khodng tr 1,5% den 5% (khoi

luong/khoi luong) thitc an chdn nudi cdng thirc hoan chinh dang €p dun nay.

7. Thirc an chin nudi theo diém 6, trong d6 chat lam déo bao gom glyxerol,

8. Thuc an chan nudi theo diém bat ky trong s6 cdc diém néu trén, trong d6 thirc &n chédn
nudi niy chia am ¢ ham lugng ndm trong khoang tr 14% dén 20% (khoi luong/khoi

lrgng) thirc dn chdn nudi cong thire hoan chinh dang ép dun nay.

9. Thie dn chin nuéi theo diém bat ky trong so cac diém néu trén, trong do thire an chan
nudi nay chia protein thd & ham lugng nam trong khoang tr 40% deén 60% (khoi

luong/khoi hrong) thirc in chin nudi céng thite hoan chinh dang ép dun nay.

10. Thiic an chin nudi theo diém bat ky trong s6 cdc diém néu trén, trong d6 thirc dn chan
nudi nay chta chat béo thd ¢ ham lugng ndm trong khoang tir 15% dén 35% (khoi

luong/khdi luong) thic in chin nudi cong thic hodn chinh dang ép dun nay.

11. Thite an chin nudi theo diém bét ky trong s6 cdc diém néu wén, trong d6 thic 4n chiin
nudi ndy ¢6 dg cung nhd hon 1000g/mm nhu duge do bang phwong phdp nén xuyén tim
biang cich sir dung thiét bi phan tich céu triic duge trang bi cam bién tai trong 50kg va
xylanh hinh cau dudng kinh Smm, thiét 1ap tai trong kich hoat bang 10g, thuc hién nén
hat thire dn chin nudi duge dit nam ngang o toc do trude khi thir nghiém bang 2mm/gidy
Vi & the d6 thir nghiém khong dbi bing 2mm/gidy dé dat duge 35g luc, thiét 1ap tée dd
sau khi thir nghiém dén 10mm/gidy va d6 nhay cam nut gay dén 10g va ghi lai do thi d6

bén-thoi gian bang may tinh,

12. Thite an chin nudi theo diém bét ky trong s6 cic diém tur 1 dén 10, trong dé thirc an
chin nudi nay co do cang nho hon 1000g/mm nhu dugc do bing phuong phap nén xuyén
tAm bang cdch s dung thiét bi phan tich chu tric duwge trang bi cam bién tai trong 50kg
va xylanh hinh ciu dudng kinh 25mm, thiét 1ap tai trong kich hoat bang Sg, thyc hién nén
hat thirc an chin nudi duoc dit ndm ngang & tde dd trude khi thir nghidm bang 2mm/gidy
v O toe do thir nghiém khong dbi bang 2mm/gidy dé dat dugc ty 1¢ nén bang 40%, thiét
lap t6c do sau khi thi nghidm dén 10mm/gidy, ghi lai do thi luc-bién dang bang mdy tinh

v tinh todn Gradien = Lyc (g)/Bién dang (%) & pic th nhét ctia e,

32/42



47871 33/42

13. Phuong phap sdn xuat thire dn chan nuo6i cdng thic hoan chinh dang ép dun dung cho

cic loai thiy san theo diém bat ky trong $d cdc diém néu trén, bao gé)m cac budc:

1) diéu ché:

- it nhét mdt ngudn protein khong thity phén;

- {t nhdt mdt n guén chit béo;

- chit xo,

- vitamin bd tro;

- khodng chat bo trg;

- nudc;

- chét két dinh chia it nhat mot phi”m thanh phén lam déc co nguén géc tur thue vat
¢6 cu chira tinh bgt an dugc;

- nguén protein thyc vat thuy phan; va

- chét lam déo;

ii) it nhat trén it nhat mot ngudn protein khong thily phéan, chat xo, vitamin b tro,
khodng chat bo tro, chat két dinh chira {t nhat mét phan thanh phan lam dic ¢6 ngudn goc

-,

ttr thyc vt ¢6 cu chia tinh bot an duge, ngudn protein thyc vat thiy phin; va tuy y, it

nhat mot ngudn chat béo, chat lam deo; va nudc;
i) ty ¥, nap hdn hgp thu duge o bude ii) vao thiét bi ché bién so bd:

iv) thy ¥, bo sung chat lam déo va/hodc it nhat mét ngudn chat béo vao thict bi che

bién so bd néu trén;
v) thy ¥, bo sang hot nude va/hode nude vao thict bi ché bién so b néu trén;
vi) tity ¥, nap hon hop duoc ché bien so bo néu trén vao thict bi nau ép dum:

vii) tiy ¥, bo sung chat lam déo vvhodc it nhat mdt nguon chat béo vao thiet bi

nau ép dun néu trén;
viii) ty y, bo sung nudc vvhodc hoi nude vao hon hop thu duge & bude vii);

ix) dieu che khoi ép dun; va tuy y cat khoi ép dun thanh cdc vién thuc an chan

nudi;, va

3%
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X) tuy v, bo sung it nhat mdt ngudn chat béo vao cédc vién thitc an chin nudi bang

budc tam trong dicu kién dp suat dudt dp suat khi quyén.

14, Phuong phdp san xudt thic an chan nuoi cOng thitc hoan chinh dang ép dun dung cho

cac loai thuy san theo diém bat ky trong s0 cac diém néu trén, bao gdm cdc budc sau:

1) diéu ché:

L}

nguon protein khdng thity phén;

ngudn chira hydratcacbon tuy v:

|

vitamin bo tro;

khodng chat bd tro;

thanh phan fam ddc ¢6 nguon goc i thue vt ¢6 ¢ chira tinh bgt an dugc; va

=]

- ngudn protein thue vat thay phén;

ii) trén cdc nguyén liéu diéu ché duge o budc i);

ii1) nap hon hop thu dugc ¢ budc ii) vao thiét bi ché bién so bg;

iv) iy ¥ bo sung chat lam déo vao thiét bt ché bidn so bé néu wrén;

v) bo sung hoi nudc vao thict bi ché bién so b¢ va thy y bo sung nudc vao thiét bi
ché bién so bo néu trén;

vi) nap cdc nguyén liéu dd duge gia nhiét W thici bi cheé bién so bd vao thiét bi ndu
ép dun,

vii) tity ¥ bO sung chat lam déo vao thiet bi nau ép dun néu trén;

viii) tity y bo sung am vio hon hop thu duge ¢ bude vii) vao thiét bi nau ép dun -
ncu trén;

ix) diéu ché khoi ép dun ¢6 kha ndng hap thuy dau it nhat bang 10% (khoi
lugng/khoi hugng); va

x) bé sung nguon chat béo vao khdi ép dun trong thiét bi tam dugc van hanh trong
diéu kién dp suat dudi dp suat khi quyén.
I5. Phuong phdp chan nudi cac loai thuy san, bao gdm budc cho cdc 1oai thuy san nay su
dung thirc &n chan nudi theo diem bat ky trong o cdc diem tr | den 12.
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16. Phuong phip theo diém 15, trong d6 cdc loai thiy san dwoc chon tr nhém bao gom
cd nglr, ¢4 hoi, cd vuoc, cd rd phi, cd don be, cd tuyCt, cd bet, nhu ¢4 bon, ca thon bon, cd
bon Pai TAy Duong, ¢4 bon sao; va cd bon 1udi ngya, ¢d da tron, cd ché va ca ché den, cd

chép, ¢é trép, nhu ca trap bién, tdm, t6m thuong pham, cua, 1dm hum; va t6m song.
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