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SinhSinh lýlý §§ééngng vvËËtt nn©©ngng caocao

PhPhÇÇnn IIII

titiªªuu hoho¸̧ ëë ®®ééngng
vvËËtt nhainhai ll¹¹ii

NgNgêiêi bibiªªnn soso¹¹n: PGS.TS. n: PGS.TS. NguyÔnNguyÔn BB¸̧ MMïïii
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I. I. §§ÆÆcc ®®iiÓÓmm cÊucÊu tt¹¹o o ëë dd¹¹ ddµµyy kÐpkÐp

• CÊu t¹o: 4 tói

+ 3 tói tríc (d¹ cá, tæ ong, l¸
s¸ch) Kh«ng tuyÕn, chØ TB phô
tiÕt dÞch nhÇy

+ 1 tói sau cã tuyÕn (mói khÕ)

Sù nhai l¹i

+ Nhai l¹i lµ 1 ®Æc ®iÓm sinh lý cña loµi nhai l¹i 
à Gióp ¨n nhanh ë ®ång cá, khi yªn tÜnh î lªn 
nhai l¹i.

+ NÕu ngõngà rèi lo¹n tiªu ho¸, chíng h¬i…

3

L¸ s¸ch

M. khÕ

T.ong

Lç tæ ong l¸ s¸ch Tæ ong

R·nh thùc qu¶n

D¹ mói khÕ
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II. II. TiTiªªuu hoho¸̧ ëë dd¹¹ ccáá

+ + ThThïïngng llªªnn men men llíínn, , titiªªuu hoho¸̧ 50% VCK KF 50% VCK KF ®®.b .b 
k/nk/n titiªªuu hoho¸̧ chÊtchÊt xx¬¬ nhênhê vsvvsv

2.1. 2.1. §§iÒuiÒu kikiÖÖnn dd¹¹ ccáá:: ((thuthuËËnn llîîii chocho vsvvsv))

+ pH = 6,5+ pH = 6,5--7,4 7,4 æænn ®®ÞnhÞnh ((nhênhê nníícc bbäätt))

+ + NhiNhiÖÖtt ®é®é =38=38--414100C, C, ®é®é ÈÈmm 8080--90% 90% 

+ + YÕmYÕm khÝkhÝ (0(022) < 1%) < 1%

+ + NhuNhu ®®ééngng yÕuyÕu àà ThThøøcc ¨̈n n lluu ll¹¹i i ll©©uu
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2.2 Vi 2.2 Vi sinhsinh vvËËtt dd¹¹ ccáá
►►

NguNguåånn ggèècc VSV:VSV:
+ + CC¶¶mm nhiÔmnhiÔm tõtõ mmÑÑ sang consang con
+ + TõTõ ththøøcc ¨̈n vn vµµ nníícc uuèèngng

•• TrongTrong dd¹¹ ccáá::
+ + BB¸̧mm vvµµoo ththøøcc ¨̈n (n (khkh««ngng ccèè ®®ÞnhÞnh))
+ + TrongTrong dÞchdÞch dd¹¹ ccáá (l(l¬¬ llööngng))
+ + BB¸̧mm vvµµoo ththµµnhnh dd¹¹ ccáá (c(c trtróó))
* * ChoCho trtr©©uu bbßß ¨̈n n nhiÒunhiÒu TA TA tinhtinh bbééttàà ®®äängng ëë
khekhe àà llªªnn men men nhanhnhanh àà axitaxit hoho¸̧
+ + LLµµmm chÕtchÕt VSVVSV
+ + TiTiªªuu hoho¸̧ chÊtchÊt xx¬¬ kÐmkÐm
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HÖ VSV d¹ cá

* Vi thùc vËt (microflora):+ NÊm (nÊm men, nÊm mèc)

+ Vi khuÈn: ≈ 200 loµi VK  109 vk/g chÊt chøa

* Vi ®éng vËt (chñ yÕu protozoa, tiªm mao trïng, trïng t¬) 

5 5 -- 10101 1 -- 331 x 101 x 104424h24hNÊmNÊm

10 10 --
5050

3 3 -- 15154 x 104 x 10556 6 ––
36h36h

ProtozoaProtozoa

50 50 --
9090

15 15 -- 27271 x 1 x 
101010102020--3030’’

18 h18 h

Vi Vi khukhuÈÈnn
--NhãmNhãm phph©©n n gigi¶¶ii tinhtinh bbéétt

--NhãmNhãm phph©©n n gigi¶¶ii cellulosecellulose

%%khkhèèii
llîîngng VSVVSV

KhKhèèii llîîngng VSVVSV
(g/l dung (g/l dung tÝchtÝch))

MMËËtt ®é®é
((s.ls.lîîngng/ml)/ml)

ThêiThêi giangian
ssèèngng ttèèii ®®aa

Mét sè ®Æc ®iÓm quan träng cña c¸c nhãm VSV
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1. Nhãm ph©n gi¶i x¬ (xenluloza)

Bacteroides succinogenes, Ruminococcus flavefacieng

2. Nhãm ph©n gi¶i Hemixenluloza
Bacteroides ruminicola, Butyrivibrio fibrisolvens

3. Nhãm ph©n gi¶i tinh bét: Bacteroides amilophilus

4. Nhãm ph©n gi¶i ®êng: c¸c vk p.gi¶i x¬ ®Òu cã thÓ p. gi¶i ® êng

5. Nhãm ph©n gi¶i protein: Bacteroides amilophilus

6. Nhãm t¹o NH3. Bacteroides Ruminicola

7. Nhãm t¹o mªtal (CH4): Methanobacterium, Ruminanlicum

8. Nhãm ph©n gi¶i mì

9. Nhãm tæng hîp vitamin B12

10. Nhãm sö dông c¸c axÝt trong d¹ cá

8

NguyNguyªªnn sinhsinh ®®ééngng vvËËtt (NS(NS§§V)V)
►► LLíípp (class)                (class)                CiliataCiliata ((llíípp titiªªmm maomao))

OligotrichaOligotricha ((dÞdÞ maomao)                 )                 HolitrichaHolitricha
((®®åångng maomao)                                           )                                           
LoLoµµii ((ordoordo)                    )                    EntodimimorzaEntodimimorza
TrichostomorcidaeTrichostomorcidae
HHää (family)                   (family)                   ophryoscolecidaeophryoscolecidae
isotrichadaeisotrichadae
HHää phôphô ((subfamidaesubfamidae)    )    ophyryoscolicidaeophyryoscolicidae IsotrichaeIsotrichae
DarytrichaeDarytrichae
GiGièèngng (species)             (species)             EntodimiumEntodimium I.inlotinalisI.inlotinalis D. D. 
ruminantiumruminantium

DiplodiniumDiplodinium I. I. prostromaprostroma

ColoscolexColoscolex

EnpiodimiumEnpiodimium

ophryoscolexophryoscolex
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2.3 2.3 TT¸̧cc dôngdông cucu¶¶ VSVVSV
►►

2.3.1 2.3.1 TiTiªªmm maomao trtrïïngng
* * ThThøøcc ¨̈n xn x¬¬
+ C+ C¾¾t t xÐxÐ cc¬¬ gigiííii ththøøcc ¨̈n n thth«« xx¬¬
+ + MMéétt ssèè TMT TMT cãcã enzymenzym XenlulazaXenlulaza f/gf/g xenlulozaxenluloza

+ + MMéétt ssèè TMT TMT cãcã enzymenzym f/gf/g bbéétt ®®êngêng ((isotrichaisotricha, , 
DasytrichaDasytricha) ) maltazamaltaza, , galactazagalactaza……
MMéétt ssèè TMT TMT cãcã k/nk/n ssöö dôngdông ®®êngêng ®¬®¬n n 

((polysaccaritpolysaccarit) ) 

* Protein* Protein

+ + EntodimiumEntodimium cãcã k/nk/n f/gf/g protein protein àà peptitpeptitàà a.amina.amin
àà NHNH33
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* * TiTiªªmm maomao trtrïïngng ththùùcc bbµµoo vi vi khukhuÈÈnn

1 TMT 1 TMT trongtrong 24 h 24 h nunuèètt hhµµngng vv¹¹n VK n VK 

DD¹¹ ccáá bbßß cãcã TMT      DTMT      D¹¹ ccáá bbßß koko cãcã TMTTMT

S.LS.Lîîngng VK:   2x10VK:   2x101010/ml                3,3x10/ml                3,3x10 1111/ml/ml

* V* V×× vvËËyy::

+ + CC¸̧cc n/cn/c dd¹¹ ccáá cãcã TMT (TMT (k/cãk/cã VK) VK) ttûû llÖÖ t/ht/h xx¬¬
6,9%6,9%

+ D+ D¹¹ ccáá cãcã VK VK koko cãcã TMT TMT ttûû llÖÖ t/ht/h xx¬¬ 38,1%38,1%

+ D+ D¹¹ ccáá cãcã TMTTMT--VK VK ttûû llÖÖ t/ht/h xx¬¬ 65,2%65,2%
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MMéétt ssèè hh××nhnh ¶¶nhnh protozoaprotozoa
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MMéétt ssèè hh××nhnh ¶¶nhnh protozoa (protozoa (tiÕptiÕp))
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MMéétt ssèè hh××nhnh ¶¶nhnh protozoa (protozoa (tiÕptiÕp))
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2.3.2 Vi 2.3.2 Vi khukhuÈÈnn

* * SSèè llîîngng: 100 : 100 –– 500x10500x1099/g /g chÊtchÊt chchøøaa dd¹¹ ccáá
* * PhPh©©nn lolo¹¹i i ggååmm > 200 > 200 loloµµii
+ + DDùùaa vvµµoo hh××nhnh thth¸̧ii: : ccÇÇuu trtrïïngng, , trtrùùcc trtrïïngng
+ + DDùùaa vvµµoo ®®ÆÆcc ®®iiÓÓmm sinhsinh hhääcc: c: c¬¬ chÊtchÊt nãnã
tt¸̧cc ®®ééngng ((phph©©nn gigi¶¶ii chÊtchÊt xx¬¬, , tinhtinh bbéétt, , 
®®êngêng, protein , protein ……))

+ + DDùùaa vvµµoo bb¶¶nn chÊtchÊt protein protein ccññaa vi vi khukhuÈÈnn

* * §§îîcc chiachia rara 11 11 nhãmnhãm
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MMéétt ssèè hh××nhnh ¶¶nhnh vi vi khukhuÈÈnn
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MMéétt ssèè hh××nhnh ¶¶nhnh vi vi khukhuÈÈnn ((tiÕptiÕp))

17

(1) Nhãm ph©n gi¶i xenluloza

+ Bacteroides succinogenes (trc khuÈn lªn men a. 
succin); 

+ Ruminococcus flavefaciens (cÇu trïng d¹ cá);
+ + CellobacteriumCellobacterium cellulosolvenscellulosolvens..
* * §§ÆÆcc ®®iiÓÓmm nhãmnhãm nnµµyy cãcã enzymenzym xenlulazaxenlulaza ®Ó®Ó phph©©nn

gigi¶¶ii xenlulozaxenluloza. . 
+ + NhãmNhãm nnµµyy ssöö dôngdông ®®êngêng kÐpkÐp llµµmm ngunguåånn nn¨̈ngng

llîîngng; ; 
+ + SSöö dôngdông NH3 NH3 ®Ó®Ó ttæængng hhîîpp protein protein ccññaa bb¶¶nn thth©©nn vi vi 

khukhuÈÈnn. . 
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(2) (2) NhãmNhãm phph©©nn gigi¶¶ii HemixenlulozaHemixenluloza

+ + Bacteroides ruminicola;
+ Butyrivibrio fibrisolvens;
+ Leslinosprira multiporis.
* * NãiNãi chungchung nhãmnhãm vi vi khukhuÈÈnn phph©©nn gigi¶¶ii XenlulozaXenluloza

®®ÒuÒu cãcã khkh¶¶ NN¨̈ngng phph©©nn giagiaØØ hemxenlulozahemxenluloza

+ + KhKh««ngng cãcã vi vi khukhuÈÈnn chuychuyªªnn phph©©nn gigi¶¶ii
hemixenlulozahemixenluloza..
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(3) (3) Nhãm ph©n gi¶i tinh bét
►Bacteroides amilophilus
►►SuccinomonasSuccinomonas amyloliticaamylolitica

►►BacteroidesBacteroides ruminicolaruminicola

►►Streptococcus Streptococcus bovisbovis

* * NãiNãi chungchung tÊttÊt cc¶¶ VK VK f/gf/g xx¬¬ ®®ÒuÒu phph©©nn gigi¶¶ii TinhTinh
bbééttàà cungcung cÊpcÊp Q, Q, nhnhngng khkh««ngng cãcã ngngîîcc ll¹¹ii

+ + KhiKhi nunu««ii trtr©©uu bbßß bb»»ngng xx¬¬ vvµµ tinhtinh bbéétt, , thth×× VK VK u u 
titiªªnn f/gf/g tinhtinh bbéétt trtrííccàà a. a. hh÷÷uu cc¬¬àà hh¹¹ pH pH mtmt

+ + ChoCho ¨̈n n tinhtinh bbéétt vvµµ xx¬¬ hhîîpp lýlý llµµmm tt¨̈ngng ttûû llÖÖ t/ht/h xx¬¬
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(4) (4) NhãmNhãm ssöö dôngdông ®®êngêng

+ + TreponemiaTreponemia bryantybryanty;;

+ Lacto + Lacto bacilirsbacilirs vitulusvitulus;;

+ Lacto + Lacto bacilusbacilus ruminusruminus

* * NhãmNhãm ssöö dôngdông ®®êngêng ®¬®¬nn

* * NhãmNhãm ssöö dôngdông ®®êngêng kÐpkÐp

* * NhãmNhãm ssöö dôngdông ®®a a ®®êngêng
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(5) (5) NhãmNhãm VK VK ssöö dôngdông axitaxit

+ + WeinonellaWeinonella gasogenesgasogenes

+ + SelemonasSelemonas rumimantiumrumimantium

* * NhãmNhãm nnµµyy cãcã ththÓÓ ssöö dôngdông: : a.lactica.lactic, , a.acetica.acetic, , 
a.propyonica.propyonic, , a.succinica.succinic, , a.malica.malic, , a.fumalica.fumalic

àà NhãmNhãm nnµµyy sdsd a.lactica.lacticàà a.propionica.propionic, , ccßßnn cãcã tt¸̧cc
dôngdông chchèèngng nÊmnÊm mmèècc, , chchèèngng ththèèii rr÷÷aa, , nnªªnn ccßßnn
ddïïngng ®Ó®Ó bb¶¶oo ququ¶¶nn ththøøcc ¨̈n.n.

+ + NhNhµµ mm¸̧yy ss¶¶nn xuÊtxuÊt chÕchÕ phphÈÈmm propionatpropionat ®Ó®Ó bb¶¶oo
ququ¶¶nn ththøøcc ¨̈n, n, cÊycÊy VK dVK d¹¹ ccáá vvµµoo rrØØ mmËËtt ®®êngêng..
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(6) Nhãm ph©n gi¶i protein

►Bacteroides amilophilus

►Bacteroides silemonas ruminicola

►TMT còng cã enzym ph©n gi¶i protein

* TÊt c¶ c¸c VK f/g bét ®êng ®Òu cã k/n f/g prote.

Kho¶ng 12-38% VK trong d¹ cá

+ Nhãm nµy sö dông a.amin lµm nguån n¨ng
lîng
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(7) Nhãm t¹o NH3

►Bacteroides Ruminicola
►Bacteroides amilophilus

►Clostridium sporogenes

* Chñ yÕu trong nhãm VK ph©n gi¶i protein

+ protein à peptità a.aminà NH3

+ NH3 tæng hîp a.amin à protein cña VSV__
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(8) (8) Nhãm t¹o metal (CH4)

►Methanobacterium
►Ruminanlicum
* Metal * Metal thth¶¶ii Ra Ra ngongoµµii qua qua phph¶¶nn xx¹¹ îî hh¬¬ii, , ll··ngng phÝphÝ

10% 10% nn¨̈ngng llîîngng trongtrong ththøøcc ¨̈nn
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(9) (9) Nhãm ph©n gi¶i mì

►►AnaerovibricAnaerovibric lypolyticalypolytica
►►FurocullusFurocullus
* * PhPh©©nn gigi¶¶ii MMìì ÝtÝt (TA (TA ccññaa trtr©©uu bbßß ÝtÝt mmìì: : ®ç®ç tt¬¬ngng, , 

khkh«« ddÇÇuu bb««ngng) ) 
* * LL··ngng phÝphÝ nn¨̈ngng llîîngng dodo
+ Hydrogen ho+ Hydrogen ho¸̧ nhnh÷÷ngng axitaxit bÐobÐo khkh««ngng no no àà nono
+ + LLµµmm chocho chÊtchÊt llîîngng mmìì kÐmkÐm
+ Do + Do vvËËyy mmìì bbßß ddïïngng llµµmm TA TA nunu««ii cc¸̧ ttèètt
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(10) (10) NhãmNhãm phph©©nn gigi¶¶ii fructansfructans

►►LesnospiraLesnospira multiparusmultiparus

►►SuccinivibrioSuccinivibrio dextinasolvesdextinasolves

* * NhãmNhãm nnµµyy ssöö dôngdông ®®êngêng fructanfructan àà a.bÐoa.bÐo bay bay 
hh¬¬ii

27

(11) Nhãm tæng hîp vitamin 

►►PhPhÇÇnn llíínn vi vi khukhuÈÈnn trongtrong dd¹¹ ccáá ®®ÒuÒu cãcã khkh¶¶ nn¨̈ngng
ttæængng hhîîpp Vita B1, B12, Vita KVita B1, B12, Vita K

►►CÊyCÊy VK VK vvµµoo ththøøcc ¨̈n n àà sinhsinh khkhèèiiàà a.glutamata.glutamat

àà TT¹¹o vitamin B12o vitamin B12
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2.4 2.4 QuanQuan hhÖÖ VSV VSV trongtrong dd¹¹ ccáá

1. 1. CCééngng sinhsinh: v: v×× 1 VSV 1 VSV khkh««ngng ®ñ®ñ enzymenzym ®Ó®Ó f/gf/g
A   A   BB

2. 2. HHîîpp tt¸̧cc qua lqua l¹¹i (i (tt¬¬ngng hhçç):):
A                  x    (x A                  x    (x khkh««ngng sdsd chocho A)A)

y                   B   (y y                   B   (y khkh««ngng sdsd chocho BB
mmµµ sdsd chocho A)A)

* VD: VK * VD: VK f/gf/g xx¬¬àà ®®êngêng ®¬®¬nn
+VK +VK f/gf/g ®®êngêng ®¬®¬n n àà ABBH ABBH àà VK VK f/gf/g xx¬¬

29

TT¸̧cc ®®ééngng tt¬¬ngng hhçç
►► SSùù cãcã mmÆÆtt ccññaa mméétt llîîngng ®¸®¸ngng kkÓÓ tinhtinh bbéétt trongtrong KF KF ccññaa

§§VNL VNL ssÏÏ cãcã tt¸̧cc dôngdông llµµmm ttûû llÖÖ titiªªuu hoho¸̧ chÊtchÊt xx¬¬ ccññaa KF KF 
(Preston, 1978)(Preston, 1978)

►►MMéétt llîîngng võavõa ®ñ®ñ tinhtinh bbéétt hay hay carbohydratcarbohydrat dÔdÔ
titiªªuu hoho¸̧ trongtrong KF KF ssÏÏ cãcã tt¸̧cc dôngdông llµµmm tt¨̈ngng ttûû llÖÖ
t/hot/ho¸̧ chÊtchÊt xx¬¬. . 

►►30% TA 30% TA tinhtinh trongtrong khkhÈÈuu phphÇÇnn ®®îîcc coicoi llµµ ®¸®¸ngng
kkÓÓ vvµµ ssÏÏ llµµmm gigi¶¶mm ttûû llÖÖ titiªªuu hoho¸̧ TA TA thth«« xanhxanh..

►► KhiKhi bbææ sung 9,6% sung 9,6% rrØØ mmËËtt ®®êngêng vvµµoo khkhÈÈuu phphÇÇnn
ggååmm 80% 80% rr¬¬mm vvµµ 20% 20% ththøøcc ¨̈n n tinhtinh ®·®· llµµmm ttûû llÖÖ
titiªªuu hoho¸̧ chÊtchÊt hh÷÷uu cc¬¬ tõtõ 49,9 49,9 llªªnn 53,2% 53,2% 
((JayasuriyaJayasuriya, 1979) , 1979) 
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QuanQuan hhÖÖ VSV (VSV (tiÕptiÕp))

3. 3. ChuyChuyÓÓnn hydrohydro
►►VK VK f/gf/g ®®êngêng àà sinhsinh HH22

►►VK tVK t¹¹o CHo CH44 ll¹¹i i ssöö dôngdông HH22

+   2 H+   2 H22 + CO+ CO22 àà CHCH44 +  O+  O22

4. C4. C¹¹nh nh tranhtranh øøcc chÕchÕ llÉÉnn nhaunhau
►►StreptoccusStreptoccus BoriesBories f/gf/g tinhtinh bbééttàà a.lactica.lacticàà hh¹¹

pH pH mtmtàà øøcc chÕchÕ VK VK f/gf/g xx¬¬àà t/ht/h xx¬¬ kÐmkÐm
►►HH¹¹ thÊpthÊp pH pH dÞchdÞch dd¹¹ ccáá qua qua viviÖÖcc phphèèii hhîîpp KF KF cãcã

ththÓÓ ddÉÉnn ®®ÕnÕn hh¹¹n n chÕchÕ ssùù phph¸̧tt tritriÓÓnn ccññaa vi vi khukhuÈÈnn
phph©©nn gigi¶¶ii xx¬¬
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CC¹¹nh nh tranhtranh, , øøcc chÕchÕ llÉÉnn nhaunhau

►► Protozoa Protozoa ¨̈n vn vµµ t/hot/ho¸̧ vi vi khukhuÈÈnn, lo, lo¹¹i i rara xx¸̧cc trtr««ii nnææii trongtrong
dÞchdÞch dd¹¹ ccáá ((HungateHungate, 1966), , 1966), chÝnhchÝnh vv×× vvËËyy mmµµ llµµmm gigi¶¶mm
llîîngng VK VK bb¸̧mm vvµµoo mmÈÈuu ththøøcc ¨̈n n 

►► LoaÞLoaÞ bbáá protozoa protozoa khkhááii dd¹¹ ccáá llµµmm tt¨̈ngng s/ls/lîîngng VK. TN VK. TN 
trtrªªnn cõucõu chocho thÊythÊy ttûû llÖÖ t/hot/ho¸̧ VCK VCK tt¨̈ngng 18% 18% khikhi khkh««ngng
cãcã protozoa protozoa trongtrong dd¹¹ ccáá (Preston v(Preston vµµ LengLeng, 1991), 1991)

►►KF KF gigiµµuu cc¸̧cc chÊtchÊt dinhdinh ddììngng khkh««ngng gg©©yy ssùù cc¹¹nh nh 
tranhtranh gigi÷÷aa cc¸̧cc nhãmnhãm VSV. VSV. NhNhngng KF KF nghÌonghÌo
dinhdinh ddììngng ssÏÏ gg©©yy rara ssùù cc¹¹nh nh tranhtranh gay ggay g¾¾t t gigi÷÷aa
cc¸̧cc nhãmnhãm VSV, VSV, øøcc chÕchÕ llÉÉnn nhaunhau, t, t¹¹o o khuynhkhuynh
hhííngng bÊtbÊt llîîii chocho ququ¸̧ trtr××nhnh llªªnn men men ththøøcc ¨̈n n 

32

QuanQuan hhÖÖ VSV (VSV (tiÕptiÕp))

5. 5. QuanQuan hhÖÖ kýký sinhsinh
►►TMT TMT cãcã nhiÒunhiÒu VK VK bb¸̧mm vvµµoo hhóótt chÊtchÊt dinhdinh ddììngng
►►MMÆÆtt khkh¸̧cc nhiÒunhiÒu lolo¹¹i TMT li TMT l¹¹i i ththùùcc bbµµoo VK VK ®Ó®Ó lÊylÊy

chÊtchÊt dinhdinh ddììngng
+ VD: TMT + VD: TMT EntodimiumEntodimium symblexsymblex 1 h 1 h ththùùcc bbµµoo

®®îîcc 2.800 VK2.800 VK
+ + TrongTrong dd¹¹ ccáá cõucõu VK VK bÞbÞ ththùùcc bbµµoo llµµ 90 g VK/90 g VK/ngng
►►Do Do vvËËyy dd¹¹ /c /c cãcã TMT TMT s/ls/l VK< VK< d/cd/c koko TMTTMT
àà CCÇÇnn cãcã mtmt dd¹¹ ccáá phphïï hhîîpp

33

III. III. MM««ii trtrêngêng dd¹¹ ccáá
1. 1. DinhDinh ddììngng ththøøcc ¨̈nn

* * TTûû llÖÖ gigi÷÷aa NN--protein, N protein, N fifi protein/protein/chÊtchÊt c/cÊpc/cÊp QQ

+ VD: K/F + VD: K/F cãcã protein protein cc©©nn ®®èèii, VSV , VSV ttæængng hhîîpp ®®îîcc
200 g pr./200 g pr./ngngµµyy

+ KF + KF ®ñ®ñ N, N, nhnhngng thiÕuthiÕu chÊtchÊt cungcung cÊpcÊp Q, VSV Q, VSV chchØØ
ttæængng hhîîpp ®®îîcc 120 g pr./120 g pr./ngngµµyy

+ N + N thiÕuthiÕu/ Q / Q thõathõa, VSV , VSV chchØØ t/ht/h ®®îîcc 100 g pr./100 g pr./ngngµµyy

+ + HydratcacbonHydratcacbon àà xetoaxitxetoaxit ®Ó®Ó VSV VSV t/ht/h proteinprotein

+ + NguNguåånn dddd chocho VSV do: TA, VSV do: TA, nnééii sinhsinh ((nÐnÐ bbäätt, , 
mm¸̧uu), VSV ), VSV rÊtrÊt mmÉÉnn cc¶¶mm thiÕuthiÕu TATA
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MM««ii trtrêngêng dd¹¹ ccáá ((tiÕptiÕp))

2. 2. NhiNhiÖÖtt ®é®é vvµµ ÈÈmm ®é®é

►►NhiNhiÖÖtt ®é®é thÝchthÝch hhîîpp ®Ó®Ó thuthuËËnn llîîii chocho VK VK llªªnn men men 

+ t d+ t d¹¹ ccáá > t > t thth©©nn nhinhiÖÖtt 11--1,5 1,5 ooCC, , khokho¶¶ngng 3838--41 41 ooCC

+ + KhiKhi llªªnn men men ququ¸̧ mm¹¹nh  t, nh  t, ®®iiªïªï hohoµµ: : thth¶¶ii nÐnÐ bbäätt, , îî

* * §§éé ÈÈmm thÝchthÝch hhîîpp 8585--95%95%

+ + §§ÓÓ duyduy trtr×× phph¶¶ii cãcã llîîngng nÐnÐ ththêngêng xuyxuyªªnn vvµµoo d/ d/ 
ccáá: : tõtõ ngongoµµii vvµµoo ((uuèèngng); ); tõtõ nÐnÐ bbäätt xuxuèèngng (60(60--100100

+ + MMççii ngngµµyy cãcã khokho¶¶ngng 150 150 lÝtlÝt dÞchdÞch d/cd/cáá àà ruruéétt

35

MM««ii trtrêngêng dd¹¹ ccáá ((tiÕptiÕp))

3. 3. YÕmYÕm khÝkhÝ

►►KhuKhu hhÖÖ VSV dVSV d¹¹ ccáá chchññ yÕuyÕu llµµ yÕmyÕm khÝkhÝ, , hhµµmm
llîîngng oxy <1%oxy <1%

►►KhiKhi TA TA vvµµoo, O, O22 vvµµoo theotheo ((ccäängng rr¬¬mm), ), øøcc chÕchÕ VK VK 
yÕmyÕm khÝkhÝ

►►VK VK hiÕuhiÕu khÝkhÝ hoho¹¹t t ®®ééngng, , sausau 1 t TMT 1 t TMT ssöö dôngdông hÕthÕt
OO22àà VK VK hiÕuhiÕu khÝkhÝ chÕtchÕt

►►VK VK yÕmyÕm khÝkhÝ ll¹¹i h/i h/®®, , ssùù nnµµyy cãcã ®®iiÓÓmm dõngdõng

►►CCÇÇnn biÕtbiÕt t t lluu TA TA trongtrong dd¹¹ ccáá

►►VD: KF lVD: KF lµµ rr¬¬mm rr¹¹, t , t lluu TA lTA lµµ 72 72 giêgiê

36

MM««ii trtrêngêng dd¹¹ ccáá ((tiÕptiÕp))
4. pH:4. pH: pH = 5,6 pH = 5,6 –– 7,57,5
+ pH + pH nnµµyy thuthuËËnn llîîii chocho VSV vVSV vµµ TMT, vTMT, v×× nãnã phphïï

hhîîpp vvííii h/h/®® ccññaa cc¸̧cc enzymenzym
+ pH = 5 + pH = 5 totoµµnn bbéé TMT TMT chÕtchÕt
+ pH>8,5 (TA n + pH>8,5 (TA n ureure), VSV, TMT ), VSV, TMT chÕtchÕtàà §§VNL VNL 

trtróóngng ®®éécc kiÒmkiÒm
+ pH + pH ®®îîcc ®®iÒuiÒu tiÕttiÕt = = hhÖÖ ®®ÖÖmm mumuèèii kiÒmkiÒm trongtrong nÐnÐ

bbäätt (NaHCO(NaHCO33, , mumuèèii fotfatfotfat, , sunfatsunfat, , oxalatoxalat ccññaa Na, Na, 
K, Mg, Ca)K, Mg, Ca)

►►VSV VSV f/gf/g protein protein àà NHNH33 ((kiÒmkiÒm))
►►VSV VSV f/gf/g xx¬¬ àà COCO22 + H+ H22O O àà HH22COCO33 ((axitaxit))



13

37

pH (pH (tiÕptiÕp))
►►Theo Theo ChenostChenost vvµµ KayouliKayouli (1997), (1997), ququ¸̧ trtr××nhnh phph©©nn

gigi¶¶ii chÊtchÊt xx¬¬ ccññaa KF KF diÔndiÔn rara trongtrong dd¹¹ ccáá cãcã hihiÖÖuu
ququ¶¶ caocao nhÊtnhÊt khikhi pH pH dÞchdÞch dd¹¹ ccáá > 6,5, > 6,5, ccßßnn ququ¸̧
trtr××nhnh phph©©nn gigi¶¶ii tinhtinh bbéétt trongtrong dd¹¹ ccáá cãcã hihiÖÖuu ququ¶¶
caocao nhÊtnhÊt khikhi pH < 6,0pH < 6,0

►►TTûû llÖÖ TA TA tinhtinh caocao trongtrong khkhÈÈuu phphÇÇnn ®·®· llµµmm gigi¶¶mm
pH pH dÞchdÞch dd¹¹ ccáá, , ddÉÉnn ®®ÕnÕn øøcc chÕchÕ hoho¹¹t t ®®ééngng ccññaa VK VK 
phph©©nn gigi¶¶ii xx¬¬. H. H¹¹ thÊpthÊp pH pH dÞchdÞch dd¹¹ ccáá thth««ngng qua qua 
viviÖÖcc phphèèii hhîîpp khkhÈÈuu phphÇÇnn cãcã ththÓÓ ddÉÉnn ®®ÕnÕn hh¹¹n n chÕchÕ
ssùù phph¸̧tt tritriÓÓnn ccññaa vi vi khukhuÈÈnn phph©©nn gigi¶¶ii xenlulozaxenluloza. . 

38

pH (pH (tiÕptiÕp))
►►TA TA cãcã nhiÒunhiÒu mumuèèii khokho¸̧ngng (TN 100 kg (TN 100 kg rr¬¬mm + 4 + 4 

kg kg vv««ii), ), mtmt dd¹¹ ccáá àà kiÒmkiÒm
►►VK VK tiÕttiÕt xenlulazaxenlulaza, , enzymenzym nnµµyy h/h/®® ëë pH = 5,5pH = 5,5--66
►►TMT TMT EpidimiumEpidimium amylazaamylaza h/h/®® ëë pH=5,5pH=5,5--6,56,5
►►HemixenlulazaHemixenlulaza (VK) h/(VK) h/®® ëë pH=5,8pH=5,8--6,5 6,5 
►►TMT TMT IsotrichaIsotricha: : pectinesterazapectinesteraza, pH=8 , pH=8 –– 8,68,6
5. 5. ThTh¶¶ii khÝkhÝ
►►TrongTrong ququ¸̧ trtr××nhnh llªªnn men men sinhsinh khÝkhÝ
►►COCO22 65%; CH65%; CH44 25%; N25%; N22 7%, H7%, H22, H, H22S S ÝtÝt
►►CC¸̧cc khÝkhÝ nnµµyy ®®c c thth¶¶ii rara theotheo îî hh¬¬ii, , nÕunÕu tÝchtÝch tôtô

trongtrong dd¹¹ ccáá a/h a/h ®®ÕnÕn hoho¹¹t t ®®ééngng ccññaa VSVVSV

39

IV. IV. TT¸̧cc dôngdông phph©©nn gigi¶¶ii TA TA ccññaa VSVVSV

4.1 4.1 PhPh©©nn gigi¶¶ii chÊtchÊt xx¬¬

+ C+ C¬¬ gigiííii (do NS(do NS§§V)V): : xÐxÐ mmµµngng XenlulozaXenluloza, , nghiÒnnghiÒn
nn¸̧tt T.T.¨̈nn

++ HoHo¸̧ hhääcc (do VK)(do VK): : enzymenzym ccññaa vsvvsv
►►GGååmm enzymenzym nnééii bbµµoo, ngo, ngo¹¹i i bbµµoo
►►Protein gProtein g¾¾n: VK n: VK trongtrong dd¹¹ ccáá cãcã lolo¹¹i protein gi protein g¾¾n n 

xenlulazaxenlulaza + c+ c¬¬ chÊtchÊt
►►TTûû llÖÖ t/ht/h chÊtchÊt xx¬¬ trongtrong dd¹¹ ccáá 30 30 –– 80%80%
+ 30 + 30 –– 40% 40% rr¬¬mm rr¹¹ cc©©yy ngng«« gigiµµ
+ 70 + 70 –– 80% 80% ccáá nonnon
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* * TiTiªªuu hoho¸̧ chÊtchÊt xx¬¬ trongtrong dd¹¹ ccáá

a. a. XenlulozaXenluloza, , HemixenlulozaHemixenluloza (TP (TP chchññ yÕuyÕu trongtrong t.t.¨̈nn loloµµii nhainhai ll¹¹i)i)

NhêNhê enzymenzym ccññaa vsvvsv (80% (80% xenlulozaxenluloza ¨̈n n vvµµoo))

Xenluloz quan träng víi tr©u bß: cung cÊp E, d.d, ®¶m b¶o 
v/® d.dµy & khu«n ph©n à ph¶i ®¶m b¶o tû lÖ trong kF
(<14%à t¸o bãn do x¬ cã t/d KT nhu ®éng ruét)

Xenlulaza

• Xenluloza Depolimepaza Polysacarit Glucozidaza Xenlubioaza
Xenlulobiaza 2β Glucoze

41

SilozSiloz (5C + 6C(5C + 6C MantoseMantose+ + GalactoseGalactose))

+  D.dµy ®¬n ®êng vµo m¸u ngayà glucoza huyÕt

Glucozaà ganà glycogen à m« bµo

àthªm ®êng vµo KF à k/n tiªu ho¸ xenlulose↓ (vk cã k/n s/d 
®êng ↑à/c vk p.gi¶i xenlulose).

+ Hemixenluloza (VSV) Silobioz +  c¸c sp ≠
(VSV)    Silobioza

+ §éng vËt nhai l¹i: D.kÐp 6% vµo m¸u, cßn l¹i lªn men vsvà
A.bÐo bay h¬ià m¸u (nguån E qua oxh). 70% E nhê A.bÐo, 
nguån nguyªn liÖu t¹o ®êng, mì s÷a.

42

►► PhPh¬¬ngng trtr××nhnh tãmtãm tt¾¾t mt m«« tt¶¶ ssùù llªªnn men men glucozaglucoza tt¹¹o o cc¸̧cc ABBH:ABBH:
►► AxitAxit axeticaxetic
►► CC66HH1212OO66 + 2H+ 2H22O                    2CHO                    2CH33--COOH + 2COCOOH + 2CO22 + 4H+ 4H22

►► AxitAxit propionicpropionic
►► CC66HH1212OO66 + 2H+ 2H22 2CH2CH33--CHCH22--COOH + 2HCOOH + 2H22OO
►► AxitAxit butyricbutyric
►► CC66HH1212OO66 CHCH33--CHCH22--CHCH22--COOH + 2COCOOH + 2CO2 2 + 2 H+ 2 H22

►► 4H4H22 + CO+ CO22 CHCH44 + 2H+ 2H22OO
+ + NhiÒuNhiÒu loloµµii VSV VSV khkh¸̧cc nhaunhau tt¹¹o o rara k/nk/n ththùùcc hihiÖÖnn ssùù phph©©nn gigi¶¶ii

carbohydratcarbohydrat theotheo nhnh÷÷ngng hhííngng khkh¸̧cc nhaunhau..
+ Lo+ Lo¹¹i TA i TA cãcã k/nk/n llµµmm hhÖÖ VSV dVSV d¹¹ ccáá, , llµµmm cc¶¶ ththµµnhnh phphÇÇnn s/ps/p phph©©nn

gigi¶¶ii tõtõ carbohydratcarbohydrat ..
+ pH d+ pH d¹¹ ccáá thaythay ®®ææii cc¸̧cc loloµµii VSV VSV ririªªngng bibiÖÖtt cãcã ththÓÓ tt¹¹o o rara s/ph s/ph k/nhk/nh
+ + KÕtKÕt ququ¶¶ ssùù llªªnn men men carbohydratcarbohydrat ëë dd¹¹ ccáá ththêngêng llµµ cc¸̧cc ABBH: ABBH: axitaxit

axeticaxetic, , propionicpropionic vvµµ butyric. butyric. 
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4.2 4.2 CC¸̧cc nhnh©©nn ttèè ¶¶//hhëëngng ®®ÕnÕn f/gf/g chÊtchÊt xx¬¬
* * SSùù thuthu nhnhËËnn ththøøcc ¨̈nn

+ + KhKhÈÈuu vÞvÞ: : cãcã nhnh÷÷ngng chÊtchÊt hohoµµ tan tan k/tk/t tt¨̈ngng khkhÈÈuu vÞvÞ

+ K/t c+ K/t c¬¬ gigiííii: : ccøøngng, s, s¾¾c, c, ®®auau

+ H+ HÖÖ ssèè chocho¸̧ngng: : 

+ + TTûû llÖÖ titiªªuu hoho¸̧ thÊpthÊp

+ + GiGi¸̧ trÞtrÞ dinhdinh ddììngng thÊpthÊp

+ + ThêiThêi giangian nhainhai ll¹¹i i caocao

àà ViViÖÖcc chÕchÕ biÕnbiÕn TA lTA lµµ quanquan trträängng

VD: VD: bbßß ¨̈n 1,5n 1,5--2,0 kg 2,0 kg rr¬¬m/ngm/ngµµyy

+ + KiÒmKiÒm hoho¸̧ rr¬¬mm ¨̈n n ®®ù¬ù¬cc 44--5 kg/5 kg/ngngµµyy

+ + BBææ sung sung ureure nn©©ngng gÝagÝa trÞtrÞ dddd ccññaa rr¬¬mm 33--8% 8% 

44

CC¸̧cc nhnh©©nn ttèè ¶¶//hhëëngng ®®ÕnÕn f/gf/g xx¬¬ ((tiÕptiÕp))

* * MMøøcc ®é®é lignin holignin ho¸̧: : tutuææii thuthu hoho¹¹ch ch ththùùcc vvËËtt

+ + RR¬¬mm rr¹¹: x: x¬¬ t/ht/h ®®c 30c 30--50%50%

+ + HHµµmm llîîngng lignin  10%, lignin  10%, gigi¶¶mm ttûû llÖÖ t/ht/h 1010--18%18%

++XX¸̧cc ®®ÞnhÞnh tutuææii thuthu hoho¹¹chch

VD:               non             TB                  VD:               non             TB                  gigiµµ

SS¶¶nn llîîngng 20                30                  4020                30                  40

TTûû llÖÖ t/ht/h 70                60                  3070                60                  30

GiGi¸̧ tr. tr. DdDd 70                 90                  6070                 90                  60

45

CC¸̧cc nhnh©©nn ttèè ¶¶//hhëëngng ®®ÕnÕn f/gf/g xx¬¬ ((tiÕptiÕp))

►►TrongTrong TB TB ththùùcc vvËËtt lignin lignin liliªªnn kÕtkÕt vvííii xenlulozaxenluloza
vvµµ hemixenlulozahemixenluloza ththµµnhnh cc¸̧cc mm¹¹ch ester ch ester àà mmµµngng
liliªªnn kÕtkÕt vv÷÷ngng chch¾¾c c àà tt¹¹o TA o TA khãkhã titiªªuu

►►XXöö lýlý ccÇÇnn ff¸̧ mm¹¹ch ch nnèèii gigi÷÷aa lignin lignin vvííii xx¬¬ ddïïngng
cc¸̧cc phph¬¬ngng phph¸̧pp sausau::

+ + KiÒmKiÒm hoho¸̧: : NaOHNaOH, Ca(OH), Ca(OH)22 –– nhinhiÖÖtt + + ¸̧p p llùùcc

+ + KiÒmKiÒm hoho¸̧: : CaOCaO + H+ H22O O –– hoho¸̧ hhääcc

+ + KiÒmKiÒm hoho¸̧: : ureure –– VSV + VK + VSV + VK + nÊmnÊm

+ + KiÒmKiÒm hoho¸̧: : hh¬¬ii NHNH33, , nníícc NHNH33



16

46

CC¸̧cc nhnh©©nn ttèè ¶¶//hhëëngng ®®ÕnÕn f/gf/g xx¬¬ ((tiÕptiÕp))
+ P+ P22 ssöö dôngdông nníícc vv««ii Ca(OH)Ca(OH)22, , CaOCaO ®Ó®Ó xxöö lýlý rr¬¬mm

rr¹¹ pH>8, pH>8, nhnhngng mmèècc phph¸̧tt tritriÓÓnn nhanhnhanh

+ + XXöö lýlý nhinhiÖÖtt kÕtkÕt hhîîpp kiÒmkiÒm hoho¸̧ didiÖÖtt ®®c c nÊmnÊm

+ + CC¸̧cc nníícc ««n n ®®ííii sdsd NHNH33 nÐnÐ thth¶¶ii tõtõ nh/mnh/m ph /ph /®¹®¹m m 

+ + ëë ViViÖÖtt Nam Nam xxöö lýlý bb»»ngng ureure

►►VD: 100 kg VD: 100 kg rr¬¬mm + 3+ 3--4 kg 4 kg ureure + 70+ 70--100 kg 100 kg nÐnÐ

ààTrTréénn ññ trongtrong ttóóii nylon nylon hohoÆÆcc hhèè

ààSauSau 20 20 ngngµµyy chocho trtr©©uu bbßß ¨̈nn

47

CC¸̧cc nhnh©©nn ttèè ¶¶//hhëëngng ®®ÕnÕn f/gf/g xx¬¬ ((tiÕptiÕp))
* * HHµµmm llîîngng gluxitgluxit dÔdÔ titiªªuu trongtrong K/FK/F

+ + GluxitGluxit dÔdÔ titiªªuu ((tinhtinh bbéétt, , rrØØ mmËËtt ®®êngêng, , ®®êngêng) ) rÊtrÊt
ccÇÇnn chocho VSVVSV

+ + TrongTrong KT KT ffèèii hhîîpp KF KF ccÇÇnn: : gluxitgluxit dÔdÔ titiªªu/gluxitu/gluxit
khãkhã titiªªuu (x(x¬¬) ) hhîîpp lýlý

NÕuNÕu nhiÒunhiÒu gluxitgluxit dÔdÔ titiªªuu àà cc¹¹ch ch tranhtranh gigi¶¶mm t/ht/h xx¬¬

KhiKhi f/gf/g gluxitgluxit dÔdÔ titiªªuuàà gigi¶¶mm pH, pH, øøcc chÕchÕ VK VK f/gf/g xx¬¬

+ TN + TN bbææ sung sung gluxitgluxit dÔdÔ titiªªuu võavõa phph¶¶iiàà tt¨̈ngng ttûû llÖÖ
t/ht/h xx¬¬ 1010--25%25%

48

4.3 4.3 PhPh©©nn gigi¶¶ii tinhtinh bbéétt, , ®®êngêng

+ Tinh bét Amilaza Mantoza +   Dextrin
(VSV)

Mantaza (VSV)

2α-Glucoza

* Tinh bét, ®êng: (95% tiªu ho¸ ë d¹ cá)

+ §êng ®¬n  à lªn men à ABBH
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QuQu¸̧ trtr××nhnh tt¹¹o ABBHo ABBH

* T* T¹¹o o a.acetica.acetic (C(C22):):

a. a. pyruvicpyruvic àà axetylaxetyl CoACoA àà MalonylMalonyl CoACoA

ààAxetylAxetyl CoACoA àà a.acetica.acetic

* T* T¹¹o o a.propionica.propionic (C(C33):):

a.Pyruvica.Pyruvic àà qua qua photphorylphotphoryl hoho¸̧
COOH                COOH                COOHCOOH COOHCOOH COOHCOOH

C = O      + PC = O      + Pàà C C ––O O ˜̃ P    P    àà CHCH22 àà CHCH22

CHCH33 CHCH22 COOH               CHCOOH               CH33

PyruvicPyruvic PyruvicPyruvic fotfatfotfat OxaloaceticOxaloacetic PropionicPropionic

50

QuQu¸̧ trtr××nhnh tt¹¹o ABBH (o ABBH (tÝtÝªªpp))
* T* T¹¹o o a.butyrica.butyric (C(C44):):
+ + a.pyruvica.pyruvic àà axetylaxetyl CoACoAàà axetoaxxetylaxetoaxxetyl CoACoA

àà β OH OH butyrylbutyryl CoACoAàà butyl butyl CoACoAàà a.butyrica.butyric
•• P/P/øø ttæængng ququ¸̧tt bbéétt ®®êngêng àà ABBH ABBH khikhi ¨̈n n t/ n n t/ bbéétt
•• 3 3 phph©©nn ttöö glucozaglucozaàà 2 2 ptgptg CC22 + 2 + 2 ptgptg CC3 3 + C+ C44

+ 3 CO+ 3 CO22 + CH+ CH33 + 2 H+ 2 H22OO
•• KhiKhi ¨̈n n nhiÒunhiÒu thth«« xx¬¬
5 5 ptgptg glucozaglucozaàà6C6C22+2C+2C33+C+C44 +5CO+5CO22+3CH+3CH44+6H+6H22OO
•• %ABBH: C%ABBH: C22:60:60--62%; C62%; C33:20:20--21%, C21%, C44: 13: 13--14%;14%;
CC55: 1,5: 1,5--1,7%1,7%

51

QuQu¸̧ trtr××nhnh tt¹¹o ABBH (o ABBH (tÝtÝªªpp))

►►PiatkowskiPiatkowski vvµµ ccééngng ssùù (1990) (1990) chocho biÕtbiÕt ®®èèii vvííii
cc¸̧cc KF KF khkh¸̧cc nhaunhau, , nnåångng ®é®é ABBH ABBH ttæængng ssèè biÕnbiÕn
®®ééngng tõtõ 11,4 11,4 -- 23,3 mmol/100ml 23,3 mmol/100ml dÞchdÞch dd¹¹ ccáá. . 

►►MMøøcc ttèèii ®®a a nnµµyy xuÊtxuÊt hihiÖÖnn sausau ¨̈n 2 n 2 -- 6 6 giêgiê. . KhKhèèii
llîîngng ABBH ABBH ëë dd¹¹ ccáá bbßß cc¸̧ii cãcã ththÓÓ ®¹®¹t t ttííii 4,5 4,5 
kg/24 h.kg/24 h.

►► KhiKhi KF KF gigiµµuu carbohydratcarbohydrat dÔdÔ titiªªuu thth×× llîîngng
ABBH ABBH ttæængng ssèè ssÏÏ caocao
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QuQu¸̧ trtr××nhnh tt¹¹o ABBH (o ABBH (tÝtÝªªpp))
►►Theo Theo CCïï XuXu©©nn DDÇÇnn vvµµ cscs (1996),  (1996),  ttæængng llîîngng

ABBH ABBH còngcòng nhnh ttûû llÖÖ % % gigi÷÷aa cc¸̧cc lolo¹¹i i phôphô thuthuéécc
vvµµoo KF KF ¨̈n.n.

►►AxitAxit axeticaxetic ththêngêng chiÕmchiÕm 5050--70% 70% ttæængng llîîngng
ABBH ABBH trongtrong dd¹¹ ccáá vvµµ cãcã nhiÒunhiÒu nhÊtnhÊt khikhi ¨̈n n ccáá
khkh««. . 

►►KF KF gigiµµuu tinhtinh bbéétt vvµµ ®®êngêng ssÏÏ tt¹¹o o rara nhiÒunhiÒu axitaxit
propionicpropionic. . 

►►KhiKhi con con vvËËtt ¨̈n n khkhÈÈuu phphÇÇnn gigiµµuu protein, protein, ssùù tt¹¹o o 
ththµµnhnh axitaxit butyric butyric tt¨̈ngng llªªnn ccßßnn axitaxit axeticaxetic vvµµ
propionicpropionic gigi¶¶mm xuxuèèngng

53

VaiVai trtrßß ABBHABBH

++ CungCung cÊpcÊp nn¨̈ngng llîîngng
Acetic + OAcetic + O22 àà nn¨̈ngng llîîngng

+ + NguyNguyªªnn liliÖÖuu tt¹¹o o nnªªnn cc¬¬ ththÓÓ ®®ééngng vvËËtt nhainhai ll¹¹ii
+ T+ T¹¹o o mmìì ss÷÷aa: acetic + butyric : acetic + butyric àà mmìì
+ T+ T¹¹o o ®®êngêng: : propionicpropionic àà glucozglucozàà glycogenglycogen
* * LLîîngng ABBH ABBH ccÇÇnn cãcã g/trÞg/trÞ Q ?Q ?
§§èètt chch¸̧yy 1mol 1mol glucozaglucozaàà 2286 MJ2286 MJ
§§èètt chch¸̧yy 1 mol acetic 1 mol acetic àà 1759 MJ1759 MJ
§§èètt chch¸̧yy 1 mol 1 mol propionicpropionic àà 1541 MJ1541 MJ

54

VaiVai trtrßß ABBH (ABBH (tiÕptiÕp))
* * §§VNL VNL rÊtrÊt ccÇÇnn ABBHABBH
* * GlucozaGlucoza còngcòng ®®ãngãng vaivai trtrßß q/trq/tr ëë §§VNLVNL
+ H+ HÖÖ TK (TK (nn··oo) ) sdsd 1 1 phphÇÇnn ®®êngêng, , nÕunÕu thiÕuthiÕu glucozaglucoza

trtr©©uu bbßß hay hay bÞbÞ hh««nn mmªª
+ C+ C¬¬: glycogen l: glycogen lµµ nangnang llîîngng ddùù trtr÷÷
NÕuNÕu thiÕuthiÕu glucozaglucoza cc¬¬ ththÓÓ thiÕuthiÕu Q Q ddùù trtr÷÷
+ + MMìì: : glucozaglucozaàà glyxerylglyxeryl àà glyxerofotfatglyxerofotfat + + a.bÐoa.bÐo
ààTT¹¹o o mmìì
+ + TuyÕnTuyÕn vvóó: : glucozaglucozaàà galactozagalactoza

GalactozaGalactoza + + glucozaglucozaàà LactozaLactoza ((®®êngêng ss÷÷aa))
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VaiVai trtrßß ABBH (ABBH (tiÕptiÕp))
►►NhiÒuNhiÒu lolo¹¹i VSV di VSV d¹¹ ccáá còngcòng ssöö dôngdông ABBH ABBH ®Ó®Ó

ttæængng hhîîpp axitaxit aminamin chocho tÕtÕ bbµµoo VSVVSV
►►NNåångng ®é®é ABBH ABBH ttæængng ssèè biÕnbiÕn ®®ééngng tõtõ 11,4 11,4 -- 23,3 23,3 

mmol/100ml mmol/100ml dÞchdÞch dd¹¹ ccáá
►►KL ABBH KL ABBH ëë dd¹¹ ccáá bbßß cc¸̧ii ®¹®¹t t ttííii 4,5 kg/24 h4,5 kg/24 h
►►ChoCho ¨̈n n nhiÒunhiÒu ththøøcc ¨̈n n tinhtinh ssÏÏ kÝchkÝch thÝchthÝch tt¹¹o o nhiÒunhiÒu

propionatpropionat ëë dd¹¹ ccáá ssÏÏ llµµmm gigi¶¶mm ttûû llÖÖ mmìì ss÷÷aa vvµµ
tt¨̈ngng ttûû llÖÖ protein protein ss÷÷aa

►►ThThøøcc ¨̈n n nhiÒunhiÒu xx¬¬ ssÏÏ kÝchkÝch thÝchthÝch tt¹¹o o ththµµnhnh nhiÒunhiÒu
axetataxetat vvµµ llµµmm tt¨̈ngng ttûû llÖÖ mmìì ss÷÷aa (Spann, 1993)(Spann, 1993)
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VaiVai trtrßß ABBH (ABBH (tiÕptiÕp))
* * NhãmNhãm CC22::

+ C2 l+ C2 lµµ ngng liliÖÖuu thamtham giagia cÊucÊu tt¹¹o mo m«« bbµµoo ttææ chchøøcc
+ l+ lµµ nguynguyªªnn liliÖÖuu ttæængng hhîîpp mmìì
+ C+ C2 2 k/thÝchk/thÝch phph¸̧tt tritriÓÓnn n/mn/m¹¹c dc d¹¹ ccáá, , k/tk/t ptrptr dd¹¹ ccáá
BBªª mmííii sinhsinh: d: d¹¹ 4 > d4 > d¹¹ ccáá, , sausau ®®ãã d/cd/cáá ptrptr, , sausau

ccïïngng chiÕmchiÕm 70% dung 70% dung tÝchtÝch dd¹¹ ddµµyy
+ + TrongTrong thêithêi kkúú bbóó ss÷÷aa ccÇÇnn bbææ sung TA sung TA thth«« xx¬¬: : 

nghiÒnnghiÒn bbéétt ccáá stylostylo chocho vvµµoo ss÷÷aa nhnh©©nn tt¹¹oo
K/q bK/q bªª ®®îîcc nunu««ii = = ss÷÷aa nhnh©©nn tt¹¹o +o +bbéétt ccááàà dd¹¹ ccáá

> d> d¹¹ ccáá ccññaa bbªª ®®c c nunu««ii bb»»ngng ss÷÷aa mmÑÑ
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VaiVai trtrßß ABBH (ABBH (tiÕptiÕp))

+ C+ C22 tt¹¹o o ththÓÓ xetonxeton huyÕthuyÕt: : 

a. a. acetonaceton

a.acetica.acetic ----> acetyl > acetyl CoACoA a. a. acetoaceticacetoacetic

a. a. β OHOH butyricbutyric

BB××nhnh ththêngêng ®©®©y ly lµµ ngunguåånn cungcung cÊpcÊp Q Q chocho §§VNLVNL

KhiKhi ththÓÓ cetonceton tÝchtÝch tôtô nhiÒunhiÒuàà gg©©yy bbÖÖnhnh cetonceton huyÕthuyÕt

àà §§VNL VNL bÞbÞ trtróóngng ®®éécc axitaxit
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VaiVai trtrßß ABBH (ABBH (tiÕptiÕp))

* * NhãmNhãm CC33: : 

+ + a.propionica.propionic llµµ ngunguåånn cungcung cÊpcÊp Q Q quanquan trträängng nhÊtnhÊt
ccññaa §§VNLVNL

GlucozaGlucoza ëë d/cd/cáá àà llªªnn men men àà ®®êngêng huyÕthuyÕt thÊpthÊp

+ Kh+ Kh¾¾c c phôcphôc: : chuychuyÓÓnn a.propionica.propionicàà glucozaglucoza, qt , qt 
nnµµyy xx¶¶yy rara ëë gangan vvµµ ththµµnhnh d/cd/cáá

MetylmalonylMetylmalonyl

2121--61% 61% a.propionica.propionic CoACoA milazamilaza glucozaglucoza

EnzymEnzym nnµµyy cãcã nhãmnhãm ghÐpghÐp BB1212, b, bªª ccÇÇnn B/s BB/s B1212
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VaiVai trtrßß ABBH (ABBH (tiÕptiÕp))

* * NhãmNhãm CC44: : 

+ + NguNguåånn cungcung cÊpcÊp nn¨̈ngng llîîngng

+ T+ T¹¹o o ®®êngêng glucozaglucoza

+ C4 l+ C4 lµµ nguynguyªªnn liliÖÖuu tt¹¹o o mmìì ss÷÷aa

+ C4 t+ C4 t¹¹o o cetonceton huyÕthuyÕt

►►30% C4  30% C4  àà a. a. β OHOH butyric (butyric (ththÓÓ cetonceton))
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§§iÒuiÒu khikhiÓÓnn ququ¸̧ trtr××nhnh ss¶¶nn xuÊtxuÊt ABBHABBH
**TammingaTamminga vvµµ ccééngng ssùù (1990) (1990) ®·®· ®®a a rara cc¸̧cc phph22

ddííii ®©®©y y ®Ó®Ó ®®iÒuiÒu chchØØnhnh viviÖÖcc ss¶¶nn xuÊtxuÊt ABBH:ABBH:
+ + ChoCho ®®ééngng vvËËtt nhainhai ll¹¹i i ¨̈n n ththøøcc ¨̈n n cãcã ngunguåånn ggèècc

ththùùcc vvËËtt dÔdÔ titiªªuu hohoÆÆcc tinhtinh bbéétt chchËËmm phph©©nn gigi¶¶ii; ; 
+ + ChoCho ¨̈n n llµµmm nhiÒunhiÒu llÇÇnn vvííii llîîngng nhnháá ®Ó®Ó æænn ®®ÞnhÞnh

ssùù llªªnn men; men; 
+ + CC¸̧cc khkhÈÈuu phphÇÇnn ¨̈n n hhççnn hhîîpp ®®îîcc ssöö dôngdông ®Ó®Ó æænn

®®ÞnhÞnh ququ¸̧ trtr××nhnh llªªnn men dmen d¹¹ ccáá;;
+ + ChoCho ththªªmm 6,7% 6,7% ddÇÇuu hh¹¹t t lanhlanh vvµµoo cc¸̧cc KF KF ¨̈n n ccññaa

cõucõu ®·®· llµµmm tt¨̈ngng ththªªmm gÊpgÊp ®«®«i i llîîngng axitaxit
propionicpropionic trongtrong hhççnn hhîîpp ABBHABBH
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4.4 4.4 PhPh©©nn gigi¶¶ii protein, nitprotein, nit¬¬ phi proteinphi protein
•• PProteinrotein::

+ Sö dông urª th«ng qua c¸c ph¶n øng:

NH2            Urªaza

O=C CO2   +  2 NH3

NH2
(VSV)       

• Nit¬ phi protein: vsv cßn s/d nit¬ phi protein T.¨nà protein vsv
à bæ sung urª cho tr©u bß b»ng am«n hay cacbamÝt (45% nit¬) 

- Mét phÇn nhá a.a vsv sö dông tæng hîp protein vsv
- PhÇn lín khö amin t¹o ra NH3 à M¸u àganàureànÐ
bätàd¹ cáà tiÕt kiÖm ®¹m cña §V nhai l¹i.

Protein Proteaza peptit peptidaza a.a Deaminaza A.h÷u c¬ + NH3
(VSV)                           (VSV)                 (VSV)  

s/d = p/ víi xªtoaxÝt

O

R – C –
COOH(sp trao ®æi ®êng)
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COOHCOOH
CHCH22
CHCH22
C = OC = O
COOHCOOH

COOH
CH2
CH2

HC – NH2
COOH

+  NH3

VSV (Transaminaza)

-NH2
dÔ nhêngα -xetoglutaric Axit glutamic

(Xuèng tiªu ho¸ á d¹ mói khÕà dinh dìng cho g/s)

Nit¬ phi Protein

T.¨n

Gluxit (hydratcacbon) Protein

Peptit + a.a

NH3
Xªtoaxit

§êng

O

R – C – COOH VSV

a.a

Protein vsv

Tæng hîp Protein vsv x¶y ra song song víi sù ph©n gi¶i gluxit

VD:
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§§ÆÆcc ®®iiÓÓmm phph©©nn gigi¶¶ii protein protein ccññaa VSVVSV

**PhôPhô thuthuéécc vvµµoo bb¶¶nn chÊtchÊt proteinprotein

►►NhãmNhãm protein protein bÞbÞ phph©©nn gigi¶¶ii nhanhnhanh: : cazeincazein

►►NhãmNhãm protein protein bÞbÞ f/gf/g ttèècc ®é®é TB: TB: glytenglyten, , zeinzein ((ngng««))

►►NhãmNhãm protein protein bÞbÞ phph©©nn gigi¶¶ii chchËËmm: pr. : pr. bbéétt ngng««, , 
albumin, pr. albumin, pr. thÞtthÞt bbßß, pr. , pr. huyÕthuyÕt thanhthanh bbßß

* * PhôPhô thuthuéécc vvµµoo lolo¹¹i i a.amina.amin

►►NhãmNhãm a.amina.amin bÞbÞ khkhöö aminamin nhanhnhanh: Asp, Ser, glut: Asp, Ser, glut

►►NhãmNhãm a.amina.amin bÞbÞ khkhöö aminamin TB: Sis, TB: Sis, ArgArg, , 
phenylalaninphenylalanin

►►NhãmNhãm a.amina.amin bÞbÞ khkhöö aminamin chchËËmm: : TriptoTripto, , AlaninAlanin
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§§ÆÆcc ®®iiÓÓmm phph©©nn gigi¶¶ii N N fiprfipr ccññaa VSVVSV

NHNH2                       2                       UreazaUreaza

►►CO    NHCO    NH2 2 + H+ H22O            O            2NH2NH33 + CO+ CO22

►►VK VK tiÕttiÕt UreazaUreaza hoho¹¹t t llùùcc ccññaa VK lVK lµµ chÝnhchÝnh

►►TMT TMT tiÕttiÕt UreazaUreaza

►►1 1 p/tp/töö ureazaureaza f/gf/g ®®îîcc 46.000 46.000 p/tp/töö ururªª trongtrong 1 h1 h

►►Protein Protein trongtrong dd¹¹ ccáá àà t/hot/ho¸̧ ®®îîcc 60%60%

►►Protein Protein thotho¸̧tt qua dqua d¹¹ ccáá vvµµoo ruruéétt non   non   àà t/hot/ho¸̧
®®îîcc 40%40%

65

nnåångng ®é®é NHNH33 trongtrong dd¹¹ ccáá
►►NNåångng ®é®é NH3 NH3 thÊpthÊp ddííii mmøøcc 5 mg/100 ml 5 mg/100 ml dÞchdÞch dd¹¹ ccáá

khikhi khkhÈÈuu phphÇÇnn nghÌonghÌo nitnit¬¬

►► C C NH3NH3 caocao ®®ÕnÕn 37 37 -- 38 mg/100 ml 38 mg/100 ml dÞchdÞch dd¹¹ ccáá khikhi ururªª
®®îîcc bbææ sung sung vvµµoo khkhÈÈuu phphÇÇnn

►►NNåångng ®é®é NH3 < NH3 < mmøøcc ttííii hh¹¹n n ssÏÏ llµµmm gigi¶¶mm ttèècc ®é®é sinhsinh
trtrëëngng ccññaa VSV, VSV, ssùù llªªnn men men kÐmkÐm vvµµ ttûû llÖÖ t/hot/ho¸̧ ththøøcc ¨̈n.n.

►► KhiKhi nnåångng ®é®é NH3 dNH3 d¹¹ ccáá vvîîtt ququ¸̧ mmøøcc ttííii hh¹¹n n ssÏÏ tt¨̈ngng
ssùù hÊphÊp thuthu NH3 NH3 vvµµoo mm¸̧uu

►► ThTh««ngng ththêngêng NH3 NH3 trongtrong mm¸̧uu ®®îîcc khkhöö ®®éécc ëë gangan
thth««ngng qua qua chuchu trtr××nhnh tt¹¹o o ururªª ((chuchu trtr××nhnh OrnitinOrnitin) ) 

►►MMéétt phphÇÇnn ururªª ssÏÏ quay quay trtrëë ll¹¹i di d¹¹ ccáá hay hay tuyÕntuyÕn nníícc bbäätt

theotheo vvßßngng tutuÇÇnn hohoµµnn ccññaa mm¸̧uu
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nnåångng ®é®é NHNH33 trongtrong dd¹¹ ccáá ((tiÕptiÕp))
►►KirchgessnerKirchgessner (1992) (1992) chocho rr»»ngng nnåångng ®é®é NH3NH3--N N thÝchthÝch

hhîîpp llµµ 7 7 -- 25 mg/100 ml 25 mg/100 ml dÞchdÞch dd¹¹ ccáá
►► PiatkowskiPiatkowski vvµµ cscs (1990) (1990) chocho rr»»ngng ®Ó®Ó ®®¶¶m m bb¶¶oo ttèètt chocho ssùù

llªªnn men TA men TA thth×× nnåångng ®é®é NH3NH3--N N trungtrung bb××nhnh: 6 : 6 -- 9 9 
mg/100 ml  mg/100 ml  dÞchdÞch dd¹¹ ccáá

►► CC¸̧cc vi vi sinhsinh vvËËtt (vi (vi khukhuÈÈnn, , ®®ééngng vvËËtt ®¬®¬n n bbµµoo vvµµ nÊmnÊm) ) 
ttæængng hhîîpp nnªªnn sinhsinh khkhèèii vi vi sinhsinh vvËËtt..

►► CC¸̧cc ththµµnhnh phphÇÇnn ccññaa sinhsinh khkhèèii vi vi sinhsinh vvËËtt baobao ggååmm
khokho¶¶ngng 70% protein 70% protein thth««, 15% , 15% carbohydratcarbohydrat ((ëë dd¹¹ng xng x¬¬
trungtrung tÝnhtÝnh), 15% ), 15% lipitlipit..

►►KhiKhi NH3 NH3 caocao, , hÊphÊp thuthu vvµµoo mm¸̧uu, pH , pH mm¸̧uu >8 >8 àà trtróóngng
®®éécc kiÒmkiÒm
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protein protein thotho¸̧tt quaqua

►►HaiHai yÕuyÕu ttèè quanquan trträängng a/h a/h ®®ÕnÕn llîîngng protein protein bÞbÞ
f/gf/g trongtrong dd¹¹ ccáá llµµ thêithêi giangian lluu TA vTA vµµ khkh¶¶ nn¨̈ngng
bÞbÞ llªªnn men men ccññaa protein.protein.

►►CC¸̧cc Pr. Pr. dÔdÔ t/ht/h (Pr. (Pr. §§V) V) nnªªnn trtr¸̧nhnh ssùù f/gf/g ëë dd¹¹ ccáá
®Ó®Ó tt¨̈ngng hihiÖÖuu ququ¶¶ sdsd TA TA chocho §§VNLVNL

►►CC¸̧cc bibiÖÖnn phph¸̧pp llµµmm tt¨̈ngng llîîngng protein protein thotho¸̧tt qua qua 
dd¹¹ ccáá::

►►TT¨̈ngng ttèècc ®é®é chuychuyÓÓnn dêidêi, , chocho giagia ssóócc ¨̈n n liÒuliÒu caocao
NaClNaCl

►►§§ãngãng rr··nhnh ththùùcc ququ¶¶nn, , cc¸̧cc protein dprotein d¹¹ng ng lláángng nhnh
cazeincazein, , ss÷÷aa, , bbéétt cc¸̧, , ®®ËËuu tt¬¬ngng ®®c c chuychuyÓÓnn thth¼¼ng ng 
vvµµoo dd¹¹ khÕkhÕ bb»»ngng k/tk/t ®®ãngãng rr··nhnh ththùùcc ququ¶¶nn. . 
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protein protein thotho¸̧tt qua (qua (tiÕptiÕp))

►►MMµµngng bbääcc protein vprotein vµµ axitaxit aminamin bb»»ngng mmµµngng bbääcc
polymepolyme khkh««ngng hohoµµ tan tan trongtrong dd¹¹ ccáá, , nhnhngng hohoµµ
tan tan ttèètt trongtrong mm««ii trtrêngêng dd¹¹ mmóóii khÕkhÕ

►►BB¬¬mm protein protein hohoÆÆcc axitaxit aminamin vvµµoo dd¹¹ khÕkhÕ hohoÆÆcc ruruéétt
non, non, bb¬¬mm trtrùùcc tiÕptiÕp cazeincazein vvµµoo dd¹¹ khÕkhÕ s/ls/lîîngng ss÷÷aa

►►LLµµmm biÕnbiÕn ®®ææii tÝnhtÝnh hohoµµ tan tan ccññaa protein, protein, ngngêiêi tata
cãcã ththÓÓ xxöö lýlý ththøøcc ¨̈n n bb»»ngng nhinhiÖÖtt, , bb»»ngng hoho¸̧ chÊtchÊt
nhnh formaldehytformaldehyt, , axitaxit tannic tannic 

►►Theo Spann (1993), Theo Spann (1993), trongtrong ththøøcc ¨̈n n ttùù nhinhiªªnn cãcã ttííii
20 20 -- 30% protein 30% protein ccññaa ththøøcc ¨̈n n ®®i thi th¼¼ng ng xuxuèèngng ruruéétt
non mnon mµµ khkh««ngng bÞbÞ phph©©nn gigi¶¶ii ëë dd¹¹ ccáá
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protein protein thotho¸̧tt qua (qua (tiÕptiÕp))
►►ViViÖÖcc kiÒmkiÒm chÕchÕ ssùù f/gf/g protein protein ssÏÏ llµµmm tt¨̈ngng llîîngng protein protein 

trongtrong ththøøcc ¨̈n n ®®i i vvµµoo ruruéétt mmµµ khkh««ngng llµµmm thaythay ®®ææii llîîngng
protein VSV, protein VSV, nÕunÕu nhnh N N ®®îîcc cungcung cÊpcÊp chocho cc¸̧cc VSV dVSV d¹¹
ccáá ddííii dd¹¹ng nitng nit¬¬ phi protein.phi protein.

►► CC¸̧cc bibiÖÖnn phph¸̧pp ®Ó®Ó gigi¶¶mm ssùù f/gf/g protein protein cãcã ththÓÓ ®¹®¹t t ®®îîcc
nhênhê ssùù ququ¶¶nn lýlý nunu««ii ddììngng nhnh viviÖÖcc thaythay ®®ææii ttûû llÖÖ, , mmøøcc
®é®é vvµµ ssùù cãcã mmÆÆtt ccññaa ththøøcc ¨̈n n tinhtinh hhççnn hhîîpp vvµµ cc¸̧cc ththøøcc ¨̈n n 
thth«« ((TammingaTamminga, 1979), 1979)

►► XXöö lýlý bb»»ngng formaldehydformaldehyd ®®èèii vvííii ®®ËËuu tt¬¬ngng àà tt¨̈ngng cc¸̧cc
chÊtchÊt thotho¸̧tt qua (qua (RookeRooke, Brookes, Armstrong, 1983; , Brookes, Armstrong, 1983; 
Crooker vCrooker vµµ ccééngng ssùù, 1986)., 1986).

►► XXöö lýlý bb»»ngng ccåånn ®·®· cÊucÊu trtróócc ccññaa protein, protein, llµµmm tÝnhtÝnh kþkþ
nníícc, , cãcã ththÓÓ llµµmm gigi¶¶mm ssùù phph©©nn gigi¶¶ii ccññaa protein (Lynch protein (Lynch 
vvµµ ccééngng ssùù, 1987; Van , 1987; Van derder AarAar vvµµ ccééngng ssùù, 1984 , 1984 
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SSùù ttæængng hhîîpp protein protein ccññaa vsvvsv dd¹¹ ccáá
►►NH3 NH3 sinhsinh rara ssÏÏ ®®îîcc VSV dVSV d¹¹ ccáá sdsd llµµmm nguynguyªªnn liliÖÖuu ®Ó®Ó

t/ht/h nnªªnn cc¸̧cc axitaxit aminamin theotheo con con ®®êngêng phph¶¶nn øøngng khkhöö vvµµ
chuychuyÓÓnn aminamin, , ccññaa axitaxit glutamicglutamic

►► SauSau ®®ãã qua qua cc¸̧cc phph¶¶nn øøngng chuychuyÓÓnn aminamin, , axitaxit glutamicglutamic ssÏÏ
chuychuyÓÓnn nhãmnhãm aminamin chocho cc¸̧cc xetoxeto axitaxit khkh¸̧cc ®Ó®Ó tt¹¹o o nnªªnn
cc¸̧cc axitaxit aminamin mmííii

►►§§VNL VNL khkh««ngng ththÓÓ sdsd trtrùùcc tiÕptiÕp NH3, mNH3, mµµ ssöö dôngdông cc¸̧cc axitaxit
aminamin ®Ó®Ó sinhsinh t/ht/h nnªªnn protein protein ®®ÆÆcc trtrngng chocho cc¬¬ ththÓÓ chchóóngng

►► TrongTrong q/trq/tr t/ht/h protein protein ëë dd¹¹ ccáá nÕunÕu VSV VSV ssöö dôngdông 1 kg 1 kg 
chÊtchÊt hh÷÷uu cc¬¬ titiªªuu hoho¸̧ ccññaa ththøøcc ¨̈n n thth×× chchóóngng ttæængng hhîîpp
®®îîcc 78 78 -- 298 g protein VSV 298 g protein VSV 

►►VSV VSV ssöö dôngdông 1 MJ 1 MJ n/ln/l traotrao ®®ææii ccññaa chÊtchÊt h/ch/c¬¬ t/hot/ho¸̧, , ssÏÏ
t/ht/h ®®îîcc 7,57,5--10,5 g protein hay 1,210,5 g protein hay 1,2--1,4 g N protein VSV1,4 g N protein VSV
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SSùù ttæængng hhîîpp protein protein ccññaa vsvvsv ((tiÕptiÕp))

►►NguNguåånn nn¨̈ngng llîîngng nhnh ®®êngêng dÔdÔ tan, tan, rrØØ mmËËtt
®®êngêng ((cungcung cÊpcÊp ATP vATP vµµ khungkhung cacboncacbon ®Ó®Ó t/ht/h
axitaxit aminamin) s) s½½n n cãcã trongtrong TA TA vvµµoo dd¹¹ ccáá ssÏÏ tt¨̈ngng ttèècc
®é®é ssöö dôngdông NH3 NH3 ®Ó®Ó ttæængng hhîîpp protein protein ccññaa VSV VSV cãcã
gigi¸̧ trÞtrÞ sinhsinh hhääcc caocao..

►►HiHiÖÖuu suÊtsuÊt t/ht/h protein VSV lprotein VSV lµµ thÊpthÊp vvííii khkhÈÈuu phphÇÇnn
gigiµµuu TA TA tinhtinh (TA (TA tinhtinh chiÕmchiÕm >70% >70% trongtrong khkhÈÈuu
phphÇÇnn) (Chamberlain v) (Chamberlain vµµ Thomas, 1979)Thomas, 1979)

►► LLîîii ÝchÝch ccññaa ssùù t/ht/h protein protein ccññaa VSV lVSV lµµ viviÖÖcc tt¹¹o o 
ththµµnhnh protein VSV protein VSV cãcã gigi¸̧ trÞtrÞ sinhsinh hhääcc caocao hh¬¬nn
cc¸̧cc lolo¹¹i protein i protein ngunguåånn ggèècc TV vTV vµµ ngunguåånn nitnit¬¬ phi phi 
protein protein 
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VaiVai trtrßß VSV VSV ®®èèii vvííii §§VNLVNL

►►VSV+TA VSV+TA ààmmóóii khÕkhÕààchÕtchÕtàà TA TA ®¹®¹mm
►►VSV VSV cungcung cÊpcÊp 1/3 1/3 nhunhu ccÇÇuu protein protein chocho §§VNLVNL
►► Protein (Protein (vsvvsv) ) cãcã gigi¸̧ trÞtrÞ sinhsinh hhääcc caocao
+ + NhiÒuNhiÒu tt¸̧cc gigi¶¶ chocho rr»»ngng ttûû llÖÖ titiªªuu hoho¸̧ vvµµ hÊphÊp thuthu ccññaa

nitnit¬¬ axitaxit aminamin cãcã ngunguåånn ggèècc VSV lVSV lµµ 85 85 -- 90% 90% 
+ Protein VSV + Protein VSV cãcã ®ñ®ñ cc¸̧cc a.amina.amin khkh««ngng thaythay thÕthÕ
►►VSV VSV cãcã k/nk/n biÕnbiÕn nitnit¬¬ vv«« cc¬¬ ththµµnhnh proteinprotein
►►VSV VSV ccßßnn ttæængng hhîîpp nhiÒunhiÒu lolo¹¹i VTM i VTM nhãmnhãm B: B1, B: B1, 

B2, B6, B1; Vita K; PP  B2, B6, B1; Vita K; PP  àà ÝtÝt khikhi trtr©©uu bbßß thiÕuthiÕu
VTMVTM
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Sù thay ®æi pH, [A.bÐo bay h¬i] 
vµ NH4

+ theo thêi gian sau ¨n vµ
∈ thµnh phÇn thøc ¨n

A.bÐo bay h¬i tæng sè vµ tû lÖ
c¸c lo¹i a.bÐo
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SSöö dôngdông NH3 NH3 ccññaa VSVVSV

►►80% 80% amoniacamoniac ®®îîcc VSV VSV sdsdàà t/ht/h pr. pr. ccññaa VSVVSV

►►20% 20% amoniacamoniac hÊphÊp thuthu qua qua vv¸̧chch dd¹¹ ccáá àà mm¸̧uu
(NH(NH44

++: 1: 1--4 mg% 4 mg% trtróóngng ®®éécc))

►►NHNH33àà gangan àà ururªª

►►UrUrªª 1 1 phphÇÇnn àà nníícc bbäättàà dd¹¹ ccáá (con (con ®®êngêng tiÕttiÕt
kikiÖÖmm ®¹®¹m m ccññaa §§VNL)VNL)
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•• BBææ sung sung ururªª
+ + VVff©©nn gigi¶¶ii ururªª vsvvsv > 4V> 4VchuychuyÓÓn n aminaminàà b/sb/s nhiÒunhiÒu àà thõathõa
NHNH33ààvv¸̧ch ch d.cd.cáá àà mm¸̧uu àà trtróóngng ®®éécc kiÒmkiÒm ààbbææ sung sung 
chchóó ý:ý:

-- KhKh««ngng ®®îîcc phapha nníícc chocho trtr©©uu bbßß uuèèngng

-- ChChØØ phapha vvµµoo nÐnÐ rrååii phunphun llªªnn rr¬¬mm, , ccáá khkh««

-- NhiÒuNhiÒu llÇÇnn trongtrong ngngµµyy, , ththªªmm ®®êngêng dÔdÔ tan ttan t¹¹o o xetoaxÝtxetoaxÝt

-- ÐÐpp ururªª vvííii tinhtinh bbéétt ththµµnhnh viviªªnn nÐnnÐn àà phph©©nn gigi¶¶ii chchËËmm

-- NNªªnn trtréénn llÉÉnn T.T.¨̈nn, r, r¾¾c c llªªnn ccáá, , cc¸̧mm

-- ChChØØ bbææ sung bsung bªª nghÐnghÐ > 6 > 6 thth¸̧ngng tutuææii ((hhÖÖ vsvvsv))
-- LiÒuLiÒu llîîngng 50 50 –– 70g/ng70g/ngµµy/cony/con
-- LiÒuLiÒu llîîngng > 100 > 100 g/con/ngg/con/ngµµyy cãcã ththÓÓ gg©©yy trtróóngng ®®éécc
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BBææ sung sung ururªª ((tiÕptiÕp))

* * BBææ sung sung rrØØ mmËËtt ®®êngêng ®Ó®Ó cungcung cÊpcÊp cc¸̧cc xetoaxitxetoaxit

KhiKhi B/s 100 g B/s 100 g ure/bure/bßß, , ccÇÇnn bbææ sung 1 kg sung 1 kg ®®êngêng dÔdÔ
titiªªuu (2/3 (2/3 tinhtinh bbéétt + 1/3 + 1/3 rrØØ mmËËtt ®®êngêng) ) 

* * NgNgêiêi tata cãcã ththÓÓ ®®iÒuiÒu chchØØnhnh pH dpH d¹¹ ccáá::

+ pH + pH kiÒmkiÒm h/thuh/thu NH3 NH3 nhanhnhanh gg©©yy trtróóngng ®®éécc

+ pH=5,7+ pH=5,7--6 6 h/thuh/thu NH3 NH3 chchËËmmàà t/ht/hîîpp proteinprotein

* * LLµµmm tt¶¶ngng ®¸®¸ liÕmliÕm: : ururªª, , khokho¸̧ngng, , rrØØ mmËËtt……

* * BBææ sung sung axitaxit indoltriaceticindoltriacetic tt¨̈ngng t/ht/h protein protein 
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4.5 4.5 TiTiªªuu hoho¸̧ lipitlipit

* * NguNguåånn ggèècc lipitlipit::

►►ThThøøcc ¨̈n                    + VSVn                    + VSV

►►LipitLipit nnééii sinhsinh ((tõtõ TB TB n/mn/m ruruéétt bong bong rara))

►►NNíícc bbäätt xuxuèèngng (20g/24 h)(20g/24 h)

►►DÞchDÞch mmËËtt vvµµoo ruruéétt (10(10--15 g fotfolipit/24 h15 g fotfolipit/24 h

►►ëë bbßß VSV VSV ttæængng hhîîpp ®®îîcc 142 g lipit/24 h (142 g lipit/24 h ( trongtrong
®®ãã lipitlipit ccññaa TMT = 113 g, VK=29g)TMT = 113 g, VK=29g)

►►TrongTrong TMT TMT lipitlipit chiÕmchiÕm 2424--27% VCK27% VCK

►►LLîîngng lipitlipit trongtrong ruruéétt > > trongtrong ththøøcc ¨̈nn
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TiTiªªuu hoho¸̧ lipitlipit ((tiÕptiÕp))

►►MMéétt con con bbßß P=600 kg P=600 kg chchØØ ggÆÆmm ccáá, , thuthu ®®îîcc 500 g 500 g 
lipit/24 hlipit/24 h

►► LipitLipit vvµµoo dd¹¹ ccáá bÞbÞ VSV VSV phph©©nn gigi¶¶ii::
+   +   LipitLipit a.bÐoa.bÐo + + glyxeringlyxerin
►► CC¸̧cc chchññngng VK VK f/gf/g lipitlipit
+ + FurobacteriumFurobacterium nucleatumnucleatum
+ Bacterium + Bacterium hobsonhobson mamnmamn
+ + PropioniPropioni bacterium bacterium raffinosumraffinosum
+ + FusobacteriumFusobacterium vescumvescum
+ + E.coliE.coli
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TiTiªªuu hoho¸̧ lipitlipit ((tiÕptiÕp))

►►CC¸̧cc a.bÐoa.bÐo khkh««ngng bb··oo hohoµµ qua dqua d¹¹ ccáá ®®c hydrogen c hydrogen 
hoho¸̧ bbëëii VSV VSV àà a.bÐoa.bÐo bb··oo hohoµµàà mmìì ccññaa VSV VSV 
àà ttæængng hhîîpp nnªªnn mmìì bbßß

►►§§ÆÆcc ®®iiÓÓmm ccññaa mmìì bbßß khãkhã titiªªuu vvµµ chÊtchÊt llîîngng thÊpthÊp

►►VK, TMT (VK, TMT (isotrichaisotricha, , oligotrichaoligotricha) ) cãcã k/nk/n
hydrogen hohydrogen ho¸̧

►►VSV dVSV d¹¹ ccáá cãcã k/nk/n sdsd cc¸̧cc a.bÐoa.bÐo (C2, C3, C4) (C2, C3, C4) chchññ
yÕuyÕu llµµ C2 vC2 vµµ C4 C4 ®Ó®Ó ttæængng hhîîpp nnªªnn cc¸̧cc a.bÐoa.bÐo mm¹¹ch ch 
ddµµii vvµµ lipitlipit ccññaa VSVVSV
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TiTiªªuu hoho¸̧ lipitlipit ((tiÕptiÕp))

* VSV * VSV t/ht/h a.bÐoa.bÐo mm¹¹ch ch ddµµii tõtõ ABBH ABBH trongtrong dd¹¹ ccáá::

CC¬¬ chÊtchÊt VSV              VSV              SS¶¶nn phphÈÈmm

A.propionicA.propionic Bacillus Bacillus subtilissubtilis CC1515

A.butyricA.butyric Bacillus Bacillus subtilissubtilis CC1414, C, C1616

A.IsobutyricA.Isobutyric RuminococusalbusRuminococusalbus CC1414, C, C1515

A. A. ValericValeric B. B. succinogenessuccinogenes CC1313, C, C1515

A. A. ValericValeric RuminanticumRuminanticum CC1717, C, C1818
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4.6. 4.6. SSùù tt¹¹o o ththµµnhnh ththÓÓ khÝkhÝ vvµµ îî hh¬¬ii
►► VSV VSV llªªnn men tmen t¹¹o o 1000 1000 lÝtlÝt/ / ngngµµyy ®ª®ªm  m  COCO22 (50 (50 –– 60 %), 60 %), 

CHCH44: 30 : 30 –– 40 %40 %
ccßßnn ll¹¹i  Hi  H22S, HS, H22, N, N22, O, O22

thotho¸̧tt rara qua qua îî hh¬¬ii. . NÕuNÕu khkh««ngngàà chchííngng bôngbông ®®ÇÇyy hh¬¬ii..

+ T¹o CO2: Do lªn men glucoza vµ tõ NaHCO3 níc bät

H2O

CO2↑

Glucose   vsv Rîu + CO2↑
NaHCO3 +   axÝt h÷u c¬ à muèi Na + H2CO3

+ T¹o CH4 hoÆc hoµn nguyªn CO2

2C2H5OH + CO2
vsv 2CH3COOH + CH4↑

CO2 + 2H2à CH4á + O2 (hoµn nguyªn)
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CHCH44

►►MMéétt bbßß trtrëëngng ththµµnhnh ss¶¶nn sinhsinh rara khokho¶¶ngng 300300--600 l CH4 600 l CH4 
mmççii ngngµµyy (Moe v(Moe vµµ Tyrrell, 1979)Tyrrell, 1979)

►► QuQu¸̧ trtr××nhnh ss¶¶nn sinhsinh CH4 CH4 ëë §§VNL VNL chÞuchÞu a/h a/h ccññaa khkhèèii
llîîngng con con vvËËtt, , llîîngng VCK VCK ¨̈n n ®®îîcc, , llîîngng carbohydratcarbohydrat
bÞbÞ phph©©nn gigi¶¶ii (Wilkerson, 1994)(Wilkerson, 1994)

►► ABBH lABBH lµµ ngunguåånn n/ln/lîîngng ®®îîcc hÊphÊp thuthu, , ccßßnn CH4 lCH4 lµµ
ngunguåånn chchøøaa n/ln/lîîngng haohao phÝphÝ. . 

►► SSùù mÊtmÊt mm¸̧tt nnµµyy íícc tÝnhtÝnh ®®ÕnÕn 8% 8% n/ln/lîîngng thth«« ccññaa TA TA thuthu
nhnhËËnn.  .  

►► LLµµmm gigi¶¶mm CH4 CH4 ththêngêng ®®i song i song songsong vvííii tt¨̈ngng caocao
propionatpropionat vvµµ ®®ãã llµµ ®®iÒuiÒu hh÷÷uu ÝchÝch ®®èèii vvííii vvËËtt chchññ
((HungateHungate, 1966) , 1966) 
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+ T¹o H2S do ph©n gi¶i a.a chøa S nh:

Methionin, xystein

+  N2 vµ O2 theo T.¨n vµo

à NN. chíng bông ®Çy h¬i:

+ Nhu ®éng d¹ cá kÐm hoÆc liÖt d¹ cá

+ Tróng ®écà mÊt ph¶n x¹ î h¬i

+ Lªn men qu¸ nhanh: mïa xu©n cá non nhiÒu saponinà
søc c¨ng bÒ mÆt thÓ láng↓à sinh nhiÒu khÝ bµo…

+ ¨n ph¶i thøc ¨n bÞ mèc, thèi
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PhPhßßngng trÞtrÞ bbÖÖnhnh chchííngng hh¬¬ii

►►KÝchKÝch thÝchthÝch ssùù nhunhu ®®ééngng dd¹¹ ccáá

►►øøcc chÕchÕ llªªnn men VSVmen VSV

►►KÝchKÝch thÝchthÝch phph¶¶nn xx¹¹ îî hh¬¬ii

►►ChChääcc ddßß dd¹¹ ccáá bb»»ngng TrocaTroca

►►MMææ dd¹¹ ccáá lÊylÊy bbíítt ththøøcc ¨̈nn
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XinXin chch©©nn ththµµnhnh cc¶¶m m ¬¬n n 
ssùù theotheo dâidâi ccññaa quÝquÝ vÞvÞ !!!!!!


