SINH LY DONG VAT NANG CAO

PHAN Il

TIEU HOA G DONG
VAT NHAI LAI

e Cau tao: 4 tii

+ 3 tii trude (da co, t6 ong, 14
siach) Khong tuyén, chi TB phu
ti€t dich nhay

+ 1 tdi sau ¢6 tuyén (mui khé)

nhai lai.

+ Néu ngimg - r6i loan tiéu hod, chuéng hoi...

Ranh thue qua

L6 t6 ong 14 sdch




+ Thung lén men I6n, tiéu hoa 50% VCK KF d.b
k/n tieu hod chat xo nho vsv

: (thuan loi cho vsy)
+ pH = 6,5-7,4 6n dinh (nho nudc bor)
+ Nhiét do =38-41°C, do 4m 80-90%
+ Yém khi (0,) < 1%

+ Nhu dong yéu - Thic an luu lai 1au

2.2 Vi sinh vat da co

Nguon géc VSV:

+ Cam nhiém tir me sang con

+ Tir thic an va nudc uong
Trong da co:

+ Bam vao thiic an (khong c6 dinh)
+ Trong dich da co (1o ling)

+ Bam vao thanh da cé (cyr tri)

* Cho trau bo an nhiéu TA tinh bot = dong &
khe = 1én men nhanh - axit hod
+ Lam chét VSV

+ Tiéu hod chat xo kém

Hé VSV da co
* Vi thuc vat (microflora):+ Nam (ndm men, ndm maoc)
+ Vi khudn: ~ 200 loai VK 10? vk/g chit chita

* Vi dong vat (chii yéu protozoa, tiém mao tring, tring to)




(xenluloza)

Bacteroides succinogenes, Ruminococcus flavefacieng

2. Nhém phan giai Hemixenluloza
Bacteroides ruminicola, Butyrivibrio fibrisolvens

3. : Bacteroides amilophilus

4. Nhém phan gidi dwong: cdc vk p.gidi xo déu co thé p. gidi d wong

5. : Bacteroides amilophilus

6. Nhom tao NH ;. Bacteroides Ruminicola

7. Methanobacterium, Ruminanlicum
8. Nhom phdn gidi mé

9. Nhém tong hop vitamin BI12

10. Nhom sit dung cdc axit trong da cé

Nguyén sinh dong vat (NSDV)

Lop (class) Ciliata (I6p tiém mao)
Oligotricha (di mao) Holitricha
(dong mao)
Loai (ordo) Entodimimorza
Trichostomorcidae
Ho (family) ophryoscolecidae
isotrichadae
Ho phu (subfamidae) ophyryoscolicidae Isotrichae
richae
Giong (species) Entodimium Linlotinalis D.
ruminantium
Diplodinium L. prostroma
Coloscolex
Enpiodimium

opnhrvoscolex

2.3 Tac dung cua VSV

2.3.1 Tiém mao trung

* Thirc an xo

+ Cat xé co gidi thiic an tho xo

+ Mot s6 TMT c6 enzym Xenlulaza f/g xenluloza

+ Mot s6 TMT c6 enzym f/g bot duong (isotricha,
Dasytricha) maltaza, galactaza...

Mot so TMT c6 k/n sit dung duong don
(polysaccarit)

* Protein

+ Entodimium c6 k/n f/g protein = peptit = a.amin
> NH, .




* Tiém mao triung thue bao vi khuan

I TMT trong 24 h nu6t hang van VK
Da cobo c6 TMT  Da co6 bo ko c6 TMT
S.Luong VK: 2x10%/ml 3.3x10 /ml
* Vi vay:
+ Céc n/c da c6 ¢c6 TMT (k/c6 VK) ty 1€ t/h xo
6,9%
+ Da c6 c6 VK ko c6 TMT ty ¢ t/h xo 38,1%
+ Da c6 c6 TMT-VK ty 1é t/h xo 65,2%

Mot s6 hinh anh protozoa

Mot s6 hinh anh protozoa (ti€p)




Mot s6 hinh anhi protozoa (ti€p)

2.3.2 Vi khuan

#S6 lugng: 100 — 500x 10°/g chét chita da co
* Phan loai gom > 200 loai
+ Dua vao hinh thai: cau trung, truc trung
+ Dua vao diac diém sinh hoc: co chat n6
tdc dong (phan giai chat xo, tinh bot,
duong, protein ...)
+ Dua vao ban chét protein ctia vi khuan

* Puoc chia ra 11 nhom

Mot s6 hinh anh vi khudn




Mot s6 hinh énh vi khudn (tiep)
-, T i ‘ | "l_‘;lq'-'.""-- "

(1) xenluloza

+ Bacteroides succinogenes (truc khudn lén men a.
succin);

+ Ruminococcus flavefaciens (cdu tring da cd);
+ Cellobacterium cellulosolvens.

* Pgc diém nhém nay c6 enzym xenlulaza dé phan
giai xenluloza.

+ Nhém nay st dung dudng kép lam nguén nang
lugng;

+ Sir dung NH3 dé tong hop protein cia ban than vi
khuan.

(2) Nhom phan giai Hemixenluloza

+ Bacteroides ruminicola;

+ Butyrivibrio fibrisolvens;

+ Leslinosprira multiporis.

* N6i chung nhém vi khudn phan giai Xenluloza
déu c6 kha Nang phan giai hemxenluloza

+ Khong c6 vi khuan chuyén phan gidi
hemixenluloza.




(3)
Bacteroides amilophilus
Succinomonas amylolitica
Bacteroides ruminicola

Streptococcus bovis

bot = cung cap Q, nhung khong ¢6 nguge lai
+ Khi nuoi trau bo bang xo va tinh bot, thi VK uu
tién f/g tinh bot truée = a. hitu co > ha pH mt
+ Cho an tinh bot va xo hgp ly lam tang ty 1€ t/h xo
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(4) Nhom str dung duong
+ Treponemia bryanty;
+ Lacto bacilirs vitulus;
+ Lacto bacilus ruminus
* Nhom str dung duong don
* Nhom str dung duong kép
* Nhom str dung da duong

(5) Nhom VK str dung axit

+ Weinonella gasogenes

+ Selemonas rumimantium

* Nhom nay c6 thé sir dung: a.lactic, a.acetic,
a.propyonic, a.succinic, a.malic, a.fumalic

— Nhom nay sd a.lactic = a.propionic, con co tac
dung chong ndm moc, chong thoi rita, nén con
diing dé b4o quén thifc an.

+ Nha mdy san xuat ché phdm propionat dé bao
quan thite an, cdy VK da ¢o vao ri mat duong.




Bacteroides amilophilus
Bacteroides silemonas ruminicola
TMT ciing c6 enzym phdn gidi protein
*Tdt cd cdc VK flg bot duong déu cé kinflg prote.
Khoang 12-38% VK trong da co
+ Nhém nay sit dung a.amin lam nguon ndang
luong

(7) Nhom tao NH3

Bacteroides Ruminicola

Bacteroides amilophilus

Clostridium sporogenes
* Chui yéu trong nhém VK phdn gidi protein
+ protein = peptit 2 a.amin > NH,
+ NH, téng hop a.amin = protein ciia VSV

(8)

Methanobacterium
Ruminanlicum

* Metal thai Ra ngoai qua phan xa ¢ hoi, lang phi
10% nang luong trong thic an




(9) Nhom phdn gidi mé

Anaerovibric lypolytica
Furocullus

* Phan giai M6 it (TA cla trau bo it ma: do tuong,
kho dau bong)

* Lang phi nang lugng do

+ Hydrogen hod nhiing axit béo khong no = no

+ Lam cho chat luong m6 kém

+ Do vay m& bo dung lam TA nu6i c4 tot

(10) Nhom phan giai fructans

Lesnospira multiparus
Succinivibrio dextinasolves

* Nhom nay sur dung duong fructan = a.béo bay
hoi

(11) Nhom tong hop vitamin

Phan 16n vi khu4n trong da c6 déu c6 khd nang

téng hop Vita B1, B12, Vita K

Cidy VK vao thiic an = sinh kh6i = a.glutamat
—> Tao vitamin B12




2.4 Quan hé VSV trong da co

1. Cong sinh: vi 1 VSV khong di enzym dé f/g
A—B
2. Hop tdc qua lai (tuong ho):
A ——x (x khong sd cho A)
}[ B (y khong sd cho B
ma sd cho A)
*VD: VK f/g xo = duong don
+VK f/g duong don > ABBH - VK f/g xo

T4c dong tuong ho

» Su c6 mat clia mot lugng dang ké tinh bot trong KF clia

DVNL s€ c6 tic dung lam ty 1€ tiéu hod chat xo ctia KF

(Preston, 1978)

» Mot lugng vira du tinh bot hay carbohydrat dé
tiéu hod trong KF s€ c6 tdc dung lam tang ty 1é
t/hoa chat xo.

»30% TA tinh trong kh4u phan duoc coi 1a dang
ké va s& 1am lgidm ty 1é tiéu hod TA tho xanh.
» Khi b6 sung 9,6% ri mat duong vao khdu phan
gom 80% rom va 20% thic an tinh da lam ty 1é

tiéu hod chat hitu co tir 49,9 1én 53,2%
(Jayasuriya, 1979)

Quan he VSV (ti€p)

3. Chuyén hydro

» VK f/g duong - sinh H,

» VK tao CH, lai sir dung H,

+ 2H, +CO, > CH, + O,

4. Canh tranh ic ché 1an nhau

» Streptoccus Bories f/g tinh bot = a.lactic = ha
pH mt = tc ché VK f/g xo > t/h xo kém

» Ha thap pH dich da c6 qua viéc ph6i hop KF co
thé din dén han ché su phat trién ctia vi khuan
phén giai xo
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Canh tranh, itc ché 1an nhau

» Protozoa dn va t/hod vi khudn, loai ra xéc troi noi trong
0 (Hungate, 1966), chinh vi vy ma lam giam

i bo protozoa khoi da c6 lam ta
trén ctru cho thay ty 1é t/hod VCK
0O protozoa trong da co (Preston va Leng, 1991)

» KF giau céac chat dinh dudng khong gy su canh
tranh gitra cac nhom VSV. Nhung KF ngheo
dinh dudng s& gay ra su canh tranh gay gat giita
cdec nhom VSV, tc ché 1an nhau, tao khuynh
huéng bat 1oi cho qué trinh 1én men thic an

Quan hé VSV (tiép)

5. Quan hé ky sinh

» TMT c6 nhiéu VK bam vao hit chat dinh duéng

» Mt khac nhiéu loai TMT lai thuc bao VK dé 14y
chat dinh duGng

+ VD: TMT Entodimium symblex 1 h thuc bao
duoc 2.800 VK

+ Trong da co ctru VK bi thuc bao 12 90 g VK/ng

» Do vay da /c c6 TMT s/l VK< d/c ko TMT

- Can ¢6 mt da co phu hop

III. MOI TRUONG DA CO

1. Dinh duong thiic an

* Ty 1€ gitta N-protein, N fi protein/chat c/cap Q

+ VD: K/F c6 protein can doi, VSV téng hop duoc
200 g pr./ngay

+ KF di N, nhung thi€u chat cung cap Q, VSV chi
téng hop duoc 120 g pr./ngay

+ N thiéu/ Q thira, VSV chi t/h duoc 100 g pr./ngay

+ Hydratcacbon = xetoaxit dé VSV t/h protein

+ Nguon dd cho VSV do: TA, noi sinh (né bot,
mau), VSV rat man cam thiéu TA 1i
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MOI TRUONG DA CO (tiép)

2. Nhiét do va 4m do

» Nhiét do thich hop dé thuan loi cho VK lén men

+ t da ¢6 >t than nhiét 1-1,5 °C, khoang 38-41 °C

+ Khi 1én men qua manh't, diéi hoa: thai né bot, o

* Po am thich hop 85-95%

+ D€ duy tri phai c6 lugng né thudong xuyeén vao d/
cO: tir ngoai vao (uong); tir né bot xuéng (60-100

+ Mo6i ngay c6 khoang 150 lit dich d/c6 = ruot

MOI TRUONG DA CO (tiép)

3. Yém khi

» Khu hé VSV da co chii yéu 1a yém khi, ham
luong oxy <1%

» Khi TA vao, O, vao theo (cong rom), tic ché VK
yém khi

» VK hiéu khi hoat dong, sau 1 t TMT str dung hét
O, = VK hiéu khi chét

» VK yém khi lai h/d, su‘“n'&y c6 diém dimg

» Can biét t luu TA trong da co

» VD: KF la rom ra, t luu TA 1a 72 gio

MOI TRUONG DA CO (tiép)
4. pH: pH=5,6—-7.,5
+ pH nay thuan loi cho VSV va TMT, vi n6 phu
hop véi h/d clia cdac enzym
+ pH = 5 toan bo TMT chét
+ pH>8.5 (TA n ure), VSV, TMT chét > DVNL
tring doc ki€ém

+ pH duge di€u tiét = hé dém muoi kiém trong né
bot (NaHCO;, muoi fotfat, sunfat, oxalat ciia Na,
K, Mg, Ca)

» VSV f/g protein > NH; (ki€ém)

» VSV t/g xo > CO, + H,0 - H,CO, (axit)

12



pH (ti€p)

» Theo Chenost va Kayouli (1997), qué trinh phan
giai chat xo ctia KF dién ra trong da c6 ¢6 hiéu
qua cao nhat khi pH dich da ¢6 > 6.5, con qua
trinh phan giai tinh bot trong da co6 c6 hiéu qua
cao nhat khi pH < 6,0

» Ty 1& TA tinh cao trong khau phin d 1am gidm
pH dich da co, dan dén tic ché hoat dong ctia VK
phén giai xo. Ha thap pH dich da co6 thong qua
viéc phoi hop khau phan c6 thé din dén han ché
su phat trién ctia vi khuan phan giai xenluloza.

pH (ti€p)

» TA c6 nhiéu mudi khoang (TN 100 kg rom + 4
kg voi), mt da ¢ > kiém

» VK tiét xenlulaza, enzym nay h/d 6 pH = 5,5-6

» TMT Epidimium amylaza h/d & pH=5,5-6,5

» Hemixenlulaza (VK) h/d & pH=5,8-6,5

» TMT Isotricha: pectinesteraza, pH=8 — 8.6

5. Thai khi

» Trong qua trinh 1én men sinh khi

» CO, 65%; CH, 25%; N, 7%. H,, H,S it

» Cdc khi nay dc thai ra theo ¢ hoi, néu tich tu
trong da co a/h dén hoat dong cua VSV

IV. Tac dung phan giai TA cua VSV

4.1 Phan giai chat xo

+ Co gioi (do NSBV): xé mang Xenluloza, nghién
ndt 1'.dn

+ Hoa hoc (do VK): enzym ciia vsy

» Gom enzym nodi bao, ngoai bao

» Protein gin: VK trong da c6 c¢6 loai protein gan
xenlulaza + co chat

» Ty 1é t/h chat xo trong da ¢6 30 — 80%

+ 30 — 40% rom ra cay ngo gia

+ 70 — 80% c6 non

13



(TP chit yéu trong t.an loai nhai lai)

Nho enzym cta vsv (80% xenluloza a

Xenlubioaza
2f Glucoze

Xenluloz quan trong véi trau bo: cung cép E, d.d, dam bao
v/d d.day & khuon phan -> phai dam bao ty lé trong kF
(<14% = tdo bén do xo c6 t/d KT nhu dong rudt) “©

+ Hemixenluloza ) Silobioz + cac sp #

(VSV) |Silobioza

Siloz (5C + 6C Mantose+ Galactose)

D.day don dudng vao mdu ngay—> glucoza huyét
duong y 2 g

Glucoza > gan > glycogekl - mo bao

+Dong vat nhai lai: D.kép 6% vao méu, con lai 1én men vsv>
A.béo bay hoi> mau (nguon E qua oxh). 70% E nhd A.béo,
ngudn nguyén liéu tao dudng, md sita.

Phuong trinh t6m tat mo ta su lén men glucoza tao cdc ABBH:
Axit axetic
C.H,,0, + 2H,O 2CH;-COOH + 2CO, + 4H,
Axit propionic
C.H,,0, + 2H, 2CH;-CH,-COOH + 2H,0
Axit butyric
C.H,,04 CH;-CH,-CH,-COOH + 2
b CH, + 2H,0
i VSV khdc nhau tao ra k/n thuc
rat theo nhitng hudng khéc nhau.
¢6 k/n 1aml |he VSV da co, IZil]lT lc4 thanh phan s/p phan
g arbohydrat
+ pH da co thay doi
+ Két qua sur 1én men carbohydrat & da co6 thudng
axetic, propionic va butyric.

14



4.2 Cac nhan t6 a/huong dén f/g chat xo

* Sy thu nhan thitc an

+ Khau vi

tiéu hoa thap
+ Gia tri dinh du thap
+ Thoi gian nhai lai cao
~ Viéc ché bién TA la quan trong
VD: bo an 1,5-2
+ Kiém hod rom an du

+ B6 sung ure nang gia tri dd ctia rom 3-8%

Cac nhan to a/huong dén f/g xo (tiép)

* Mitc do lignin hod: tuoi thu hoach thuc vat
+ Rom ra: xo t/h de 30-50%
+ Ham lugng ligninT 10%, giam ty 1€ t/h 10-18%

+X4c dinh tu6i thu hoach

VD: non TB gia
San lugng 20 30 40
Tyleth 70 ) 30
Gia tr. Dd 70 l0)

Cac nhan t6 a/hwong dén f/g xo (ti€p)

» Trong TB thue vat lignin lién két v6i xenluloza
va hemixenluloza thanh cdc mach ester > mang
lién két vitng chac = tao TA kho tiéu

i 1y can fa mach noi gitta lignin v6i xo dung
cdc phuong phép sau:

+ Kiém hod: NaOH, Ca(OH), — nhiét + 4p luc

+ Kiém hod: CaO + H,0O — hod hoc

+ Kiém hod: ure — VSV + VK + ndm

+ Kiém ho4: hoi NH,, nuéc NH,

15



Cac nhan t6 a/hwong dén f/g xo (ti€p)

+ P2 sit dung nuée voi Ca(OH),, CaO dé xir Iy roin
ra pH>8, nhung moc phat trién nhanh

+ Xt ly nhiét két hop kiem hod diét de nam

+ Cac nudc 6n doi sd NH, né thai tir nh/m ph /dam

+ O Viet Nam x{t ly bang ure

» VD: 100 kg rom + 3-4 kg ure + 70-100 kg né

>Tron U trong tdi nylon hoac hé

> Sau 20 ngay cho trau bo an

Cac nhan t6 a/hwong dén f/g xo (ti€p)

* Ham luong gluxit dé tiéu trong K/F

+ Gluxit dé tiéu (tinh bot, ri mat duong, duong) rat
can cho VSV

+ Trong KT f6i hop KF céan: gluxit dé tieu/gluxit
kho tiéu (x0) hop ly

Neéu nhiéu gluxit dé tiéu = cach tranh giam t/h xo

Khi f/g gluxit dé tieu—> giam pH, tc ché VK f/g xo

+ TN b6 sung gluxit dé tiéu vira phai = tang ty &
t/h xo 10-25%

4.3 Phan giai tinh bot, duong

(95% tiéu hod o da cd)

. ~e  Amilaza .
+ Tinh bot  Amilaza Mantoza + Dextrin
vsv)
Mantaza| (VSV)

2a-Glucoza

+ Duong don > 1én men > ABBH

16



Qua trinh tao ABBH

* Tao a.acetic (C,):

a. pyruvic >  axetyl CoA - Malonyl CoA
> Axetyl CoA —> a.acetic

* Tao a.propionic (C;):

a.Pyruvic - qua photphoryl hod

COOH COOH COOH COOH

C=0 +P>C-0"P >CH, > CH,

CH, CH COOH CH;

Pyruvic Pyruvic fotfat Oxaloacetic Propionic

Qua trinh tao ABBH (tiép)

* Tao a.butyric (C,):

+ a.pyruvic = axetyl CoA = axetoaxxetyl CoA

— B OH butyryl CoA - butyl CoA - a.butyric

- P/it tong quat bot duong = ABBH khi an n t/ bot

- 3 phan tir glucoza = 2 ptg C, + 2 ptg C, + C,
+3 CO, +CH; +2 H,0

- Khi an nhiéu tho xo

5 ptg glucoza >6C,+2C;+C, +5C0O,+3CH,+6H,0

© %ABBH: C,:60-62%; C;:20-21%, C,: 13-14%;

Cs: 1,5-1,7%

Qua trinh tao ABBH (tiép)

» Piatkowski va cong su (1990) cho biét doi voi
cdc KF khéc nhau, nong do ABBH tong s6 bién
dong tir 11,4 - 23,3 mmol/100ml dich da co.

» Miic t6i da nay xudt hién sau an 2 - 6 gio. Khoi
lwong ABBH 6 da co bo cdi c6 thé dat t6i 4,5
kg/24 h.

» Khi KF giau carbohydrat dé tiéu thi lugng
ABBH t6ng s6 s& cao
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Qua trinh tao ABBH (tiép)

» Theo Cli Xuan Dan va cs (1996), t6ng luong
ABBH ciing nhu ty & % gitia cic loai phu thudc
vao KF an.

» Axit axetic thudng chiém 50-70% t6ng lugng
ABBH trong da c6 va c6 nhiéu nhat khi an co
kho.

» KF giau tinh bot va duong s€ tao ra nhi€u axit
propionic.

» Khi con vat an khau phin giau protein, su tao
thanh axit butyric tang 1én con axit axetic va
propionic giam xuong

Cung cép nang luong
Acetic + O, 2 nang luong
+ Nguyén liéu tao nén co thé dong vat nhai lai
+ Tao m& sita: acetic + butyric = ma

+ Tao duong: propionic = glucoz = glycogen
* Lugng ABBH can c¢6 g/tri Q ?

Dot chdy Imol glucoza = 2286 MJ

Dot chay 1 mol acetic = 1759 MJ

Dot chdy 1 mol propionic > 1541 MJ

* DVNL rét can ABBH

* Glucoza cling dong vai tro g/tr 6 DVNL

+ Hé TK (ndo) sd 1 phan duong, néu thi€u glucoza
trau bo hay bi hon mé

+ Co: glycogen la nang luong du trix

Néu thiéu glucoza co thé thiéu Q du trit

+ MGa: glucoza > glyxeryl = glyxerofotfat + a.béo

~>Tao m&

+ Tuyén vi: glucoza = galactoza
Galactoza + glucoza = Lactoza (duong sita)

18



» Nhiéu loai VSV da co6 ciing sir dung ABBH dé
tong hop axit amin cho t&€ bao VSV

» Nong do ABBH tong so bién dong tr 11,4 - 23,3
mmol/100ml dich da c6

» KL ABBH & da co bd cdi dat t6i 4,5 kg/24 h

» Cho dn nhiéu thic an tinh s€ kich thich tao nhiu
propionat & da c6 s€ lam giam ty 16 ma sita va
tang ty 1é protein sita

» Thitc an nhiéu xo s€ kich thich tao thanh nhiéu
axetat va lam tang ty 1é m& sita (Spann, 1993)

* Nhom C,:

+ C2 lang lieu tham gia c4u tao mo bao t6 chiic

+ 12 nguyén liéu téng hop m&

+ C, k/thich phdt trién n/mac da c0, k/t ptr da co

Bé mdi sinh: da 4 > da cd, sau d6 d/co ptr, sau
cung chiém 70% dung tich da day

+ Trong thoi ky b sita can bé sung TA tho xo:
nghién bot co stylo cho vao sita nhan tao

K/q bé dugc nuodi = stta nhan tao +bot cd > da co
> da ¢0 chia bé dc nuoi bang sira me

+ C, tao thé xeton huyét:

_A. aceton
a.acetic --> acetyl CoA <—a, acetoacetic

“a. B OH butyric
Binh thuong day 1a nguén cung cap Q cho DPVNL
Khi thé ceton tich tu nhiéu=> gay bénh ceton huyét
- DVNL bi tring doc axit
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* Nhom C;:

+ a.propionic 12 nguén cung cép Q quan trong nhat
cia DVNL

Glucoza ¢ d/co = 1én men = duong huyét thap

+ Khac phuc: chuyén a.propionic = glucoza, gt
nay xay ra ¢ gan va thanh d/co

Metylmalonyl
21-61% a.propionic CoA milaza glucoza

Enzym nay c6 nhém ghép B,,, bé cin B/s B,

* Nhom Cy:

+ Nguon cung cap nang lugng

+ Tao duong glucoza

+ C4 la nguyén liéu tao m& stia

+ C4 tao ceton huyét

»30% C4 > a. B OH butyric (thé ceton)

Diéu khién qu4 trinh sin xuat ABBH

*Tamminga va cong su (1990) da dua ra cdc ph?
dudi day dé diew chinh viéc san xudt ABBH:
+ Cho dong vat nhai lai an thiic dn c¢6 nguon goe
thuc vat dé tiéu hoac tinh bot cham phan giai;
+ Cho an lam nhiéu 14n v6i luong nhé dé 6n dinh
su lén men;

+ C4c khau phan an hon hop duoc sir dung dé 6n
dinh qu4 trinh 1én men da co;

+ Cho thém 6,7% dau hat lanh vao cdc KF an cua
clru da lam tang thém gap doi lugng axit
propionic trong hon hop ABBH
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A.hitu co + NH;

- Mot phéan nho a.a vsv sit dung téng hop protein vsv
- Phan lon khit amin tao ra NH; 5 Mdu >gan->ure>né
bot>da co = tiét kiém dam ciia PV nhai lai.
2 vsv con s/d nito phi protein T.an—=> protein vsv
> b6 sung uré cho trau bo bdang amon hay cacbamit (45% nito)

+ Str dung uré thong qua céc phan tng:

NH,

|2 Uréaza

I
O:(“ ) 2 ; R-C-

NH, i véi xétoaxit (@O@H0i ducigg)

-NH,
dé nhuong

Gluxit (hydratcacbon)

N\
\\" Puong

Xeétoaxit
N w0 \
VSV

R - -COOH

a.a

Protein vsv
(Xuong tiéu hod J da miii khé” > dinh dwéng cho gls)

PAC PIEM PHAN GIAI PROTEIN CUA VSV

*Phu thudc vao ban chat protein
Nhom protein bi phan giai nhanh: cazein
Nhom protein bi f/g toc do TB: glyten, zein (ngo)
Nhom protein bi phan giai cham: pr. bot ngo,
albumin, pr. thit bo, pr. huyét thanh bo

* Phu thudc vao loai a.amin
Nhom a.amin bi khir amin nhanh: Asp, Ser, glut
Nhom a.amin bi khir amin TB: Sis, Arg,
phenylalanin

Nhom a.amin bi khir amin cham: Tripto, Alanin ®
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PAC PIEM PHAN GIAI N FIPR CUA VSV
, NH, Ureaza
» CO—NH, +H,0 2NH, +CO,
» VK tiét Ureaza hoat luc ctia VK la chinh
» TMT tiét Ureaza
» | p/tir ureaza f/g duoc 46.000 p/tlr uré trong 1 h
» Protein trong da co > t/hod duoc 60%

» Protein thodt qua da co vao ruot non —> t/hod
duoc 40%

N6NG DC) NH, TRONG DA CcO

» Nong do NH3 thap du6i mic 5 mg/100 ml dich da co
khi khdu phan nghéo nito

» C 3 cao dén 37 - 38 mg/100 ml dich da co khi uré
duoe bo sung vao khau phan

» Nong do NH3 < miic t6i han s€ lam gidam t6c do sinh
truong cia VSV, su 1én men kém va |ty 1€ t/hod thic an.

» Khinong do NH3 da co vuot qui miic t6i han s€ ting
su hap thu NH3 vao mau

» Thong thuong NH3 trong mau dugc khir doc & gan
thong qua chu trinh tao uré (chu trinh Ornitin)

» Mot phan uré sé quay tr& lai da co hay tuyén nude bot
theo vong tuan hoan ctia mau

NONG PO NH, TRONG DA CO (tiép)

» Kirchgessner (1992) cho rang néng do NH3-N thich
hopla 7 - 25 mg/100 ml d co

» Piatkowski va cs (1990) cho rang dé ddm bao tot cho sur
lén men TA thi néng do NH3-N trung binh: 6 - 9
mg/100 ml dich da co

» Cic vi sinh vat (vi khuén, dong vat don bao va nim)
tong hop nén sinh khoi vi sinh vat.

» C4c thanh phén ctia sinh khéi vi sinh vat bao gom
khoang 70% protein tho, 15% carbohydrat (6 dang
trung tinh), 15% lipit.

» Khi NH3 cao, hap thu vao mdu, pH mdu >8 - tring
doc kiém
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PROTEIN THOAT QUA

» Hai yéu t6 quan trong a/h dén lugng protein bi
f/g trong da co la thoi gian luu TA va kha nang
bi 1én men ctia protein.

» Céc Pr. dé t/h (Pr. BV) nén tranh su f/g & da co
dé tang hiéu qua sd TA cho DPVNL

» Cac bién phap lam tang lugng protein thoat qua
da co:

ang toc do chuyén doi, cho gia stic an liéu cao
NaCl

» Dong ranh thuc quan, cic protein dang 16ng nhu
cazein, stfa, bot ca, dau tuong dc chuyén thang
vao da khé bang k/t dong ranh thue quan.

PROTEIN THOAT QUA (tiép)

» Mang boc protein va axit amin bang mang boc
polyme khong hoa tan trong da ¢o, nhung hoa
tan tot trong moi truong da mui khé

» Bom protein hoac axit amin vao da kh€ hoac ruot
non, bom truc ti€p cazein vao da khé t s/luong sita

» Lam bién d6i tinh hoa tan clia protein, nguoi ta
c6 thé xir Iy thifc an bang nhiét, bang hod chat
nhu formaldehyt, axit tannic

» Theo Spann (1993), trong thitc an tu nhién c6 toi
20 - 30% protein chia thiic an di thang xuéng ruot
non ma khong bi phan gidi 6 da co

PROTEIN THOAT QUA (tiép)
éc kiém ché su f/g protein sé 1am tang lugng protein
trong thifc an di vao ruot ma khong 1am thay doi luong
protein VSV, néu nhu N duge cung cap cho cic VSV da
co duéi dang nito phi protein.
» Cic bién phdp dé gidm su f/g protein c6 thé dat dugc
r quan 1y nuoi dudng nhu viéc thay doi ty 1&, mic
0 >6 mat cua thic an tinh hon hop va cdc thic an
tho (Tamminga, 1979)

chat thoat qua (Rooke, Brookes, Armstrong, 1983;
Crooker va cong

ang con dat | cu tric ctia protein, 1am ftinh ky
c6 thé 1am gidm su phan gidi ctia protein (Lynch
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SU TONG HOP PROTEIN CUA VSV DA CO

» NH3 sinh ra s& duoc VSV da c6 sd 1am nguyén licu dé
t/h nén cdc axit amin theo con duong phan tng khir va
chuyén amin, clia axit glutamic

» Sau d6 qua cdc phan tng chuyén amin, axit glutamic s&
chuyén nhém amin cho cdc xeto axit khac dé tao nén
cdc axit amin moi

» DVNL khong thé sd truc ti€p NH3, ma str dung cdc axit
amin dé sinh t/h nén protein dac trung cho co thé chiing

» Trong g/tr t/h protein & da c6 néu VSV st dung 1 kg
chat hitu co tiéu hoa cta thic an thi ching tong hop
duoc 78 - 298 g protein VS

» VSV sir dung 1 MJ n/l trao d6i ctia chat h/co t/hod, s&
t/h duoc 7,5-10.5 g protein hay 1,2-1,4 g N protein VSV

SU TONG HOP PROTEIN CUA VSV (tiép)

» Nguon nang luong nhu dudng dé tan, ri mat
duong (cung cap ATP va khung cacbon dé t/h
axit amin) san co trong TA vao da co s€ tang toc
do str dung NH3 dé téng hop protein clia VSV ¢6
gia tri sinh hoc cao.

» Hiéu suat t/h protein VSV 12 thap v6i khdu phan
giau TA tinh (TA tinh chiém >70% trong khau
phan) (Chamberlain va Thomas, 1979)

» Lgi ich ctia su t/h protein ctia VSV 1a viéc tao
thanh protein VSV c6 gid tri sinh hoc cao hon
céc loai protein nguén géc TV va nguoén nite phi
protein "

» VSV+TA “>mii khé >chét-> TA dam

» VSV cung cap 1/3 nhu cau protein cho DVNL

» Protein (vsv) c6 gid tri sinh hoc cao

i ang ty 1€ tieu hod va hap thu ctia
6 nguon goc VSV 1a 85 - 90%

+ Protein VSV ¢6 du cac a.amin khong thay thé

» VSV c6 k/n bién nito vo co thanh protein

» VSV con tong hop nhiéu loai VTM nhém B: Bl,
B2, B6, B1; Vita K; PP - it khi bo thi€u
VIM
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Perg

Su thay doi pH, [A.béo bay hoi]
va NH,* theo thoi gian sau an va

A.béo bay hoi téng s6 va ty &
céc loai a.béo
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80% amoniac dugc VSV sd = t/h pr. cia VSV
20% amoniac hap thu qua vach da c6 = mau
(NH,*: 1-4 mg% tring doc)

NH,-> gan > uré
Uré 1 phan = nuée bot > da c6 (con duong tiét
kiém dam ctia DVNL)
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.
+ Vf;‘m giai uré vsy > 4V¢'huyé'n (mzin9 b/ S I]hiéll ~ thua
NH,~>véch d.co 2> mdu > tring doc kiém =>bo sung
chi y:

- Khong duoc pha nuoc cho trauw bo uong

- Chi pha vao né roi phun lén rom, co kho

- Nhiéu lan trong ngay, thém dvong dé tan tao xetoaxit

- Ep uré voi tinh bor thanh vién nén = phdn gidi cham

- Nén tron lan T.dan, rdc lén ¢d, cam

- Chi bo sung bé nghé > 6 thang tuoi (hé vsv)

- Liéu luong 50 — 70g/ngaylcon

- Liéu lwong > 100 glcon/ngay co thé gay triing doc

* B sung 11 mdt duong dé cung cdp cdc xetoaxit

Khi Bfs 100 g urelbo, cdn bo sung I kg duong dé
tiéu (2/3 tinh bot + 1/3 ri mdt duong)

* Nigyoi ta co thé diéu chinh pH da cd:

+ pH kiém hithu NH3 nhanh gdy tring doc

+ pH=5,7-6 hithu NH3 chdm=> t/hop protein

* Lam tang dd liem. uré, khodng, ri mat...

* B6 sung axit indoltriacetic tang t/h protein

4.5 Tieu hoa lipit
* Nguon goc lipit:
» Thiic an + VSV
» Lipit noi sinh (tir TB n/m ru6t bong ra)
» Nude bot xuong (20g/24 h)
» Dich mat vao ruot (10-15 g fotfolipit/24 h
» O bd VSV tong hop duoe 142 g lipit/24 h (trong
do lipit ctia TMT = 113 g, VK=29g)
» Trong TMT lipit chi€m 24-27% VCK
» Luong lipit trong rudt > trong thtc an




Tiéu hoa lipit (ti€p)

» Mot con bd P=600 kg chi gam co, thu duge 500 g
lipit/24 h

» Lipit vao da co6 bi VSV phan giai:

+ Lipit a.béo + glyxerin

» Cic ching VK f/g lipit

+ Furobacterium nucleatum

+ Bacterium hobson mamn

+ Propioni bacterium raffinosum

+ Fusobacterium vescum

+ E.coli

Tiéu hoa lipit (ti€p)
» Cic a.béo khong bao hoa qua da c6 dc hydrogen

hod boi VSV = a.béo bao hoa = mé ctia VSV
- tong hop nén ma bo

» Dic diém clia m& bo khé tiéu va chat lwong thap

» VK, TMT (isotricha, oligotricha) c6 k/n
hydrogen hod

» VSV da c6 c6 k/n sd cdc a.béo (C2, C3, C4) chu
yéu 1a C2 va C4 dé tong hop nén cdc a.béo mach
dai va lipit cia VSV

Tiéu hoa lipit (ti€p)
* VSV t/h a.béo mach dai tr ABBH trong da co:
Co chat VSV Sén phdm

A.propionic Bacillus subtilis ~ Cy5

A butyric Bacillus subtilis ~ C,,, Cj4
A Isobutyric Ruminococusalbus C,,, C,5
A. Valeric B. succinogenes  C3, C5
A. Valeric Ruminanticum Ci7 Cig




lén men tao 1000 lit/ ngay dem CO, (50 — 60 %),
CH,: 30 — 40 %
con lai H,S, H,, N,,
thoat ra qua ¢ hoi. Néu khong = chuéng bung day

+ Tao CO,: Do lén men glucoza va tir NaHCO ; nudc bot

Glucose 2+ Ruou + COZT H.O
NaHCO3 + axit hitu co = mu6i Na + H,CO}\ co

+ Tao CH ; hodac hoan nguyén CO,

2C,HOH+CO, %, 2CH,COOH +CH,t
CO, +2H, > CH,M + O, (hoan nguyén)

CH,

Mot bo trudng thanh san sinh ra khoang 300-600 1 CH4
moi ngay (Moe va Tyrrell, 1979)

Quad trinh san sinh CH4 6 DPVNL chiu a/h

luong con vat, lueng VCK an duge, luong carbohydrat
bi phan giai (Wilkerson, 1994)

ABBH la nguon n/lugng duoc hap thu, con CH4 1a
nguon chira n/luong hao phi.

Su mét mat nay udc tinh dén 8% n/luong tho cua
nhan.

Lam giam CH4 thuong di song song v6i

propionat va d6 1 diéu hitu ich d6i v6i vat chu
(Hungate, 1966)

+ Tao H,S do phan giai a.a chita S nhu:

Methionin, xystein

+ N, va O, theo T.an vao

- NN. chuéng bung day hoi:
+ Nhu dong da co kém hodc liét da co
+ Tring déoc = mdt phdan xa o hoi

+ Lén men qud nhanh: mia xudn cé non nhiéu saponin >
sitc cang bé mdt thé 10"ng¢ - sinh nhiéu khi bao...

+ dn phdi thitc dn bi moc, thoi
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Kich thich sy nhu dong da co
Uc ché [én men VSV

Kich thich phan xa ¢ hoi
Choc do da c6 bang Troca

M6 da co lay bét thiic an

XIN CHAN THANH CANM ON
SU THEO DOI CUA QUi VI !!!




