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MO PAU
1. Tinh cép thiét cia dé tai

Thirc an thé 12 ngudn cung cip ning lwong chinh cho dong vat nhai lai ma
mdt trong nhitng thanh phan chinh trong thirc in thé d6 1a xenlulo, ching 13 chit
tao mang sinh hoc phong phu nhét trén trai dat (Paloheimo va cs. , 2010). Nhiéu
loai thirc an thé ngudn gdc thuc vat nhu cay thire an, cac loai phu pham trong trot
va mot s6 phu pham ché bién cong- ndng nghiép thuong co chat luong thdp do kha
nang tiéu hoa thip va han che cung cip ning luong cho dong vat. Diéu nay doi hoi
can phai tim phuong phap t6i wu hoa viéc sir dung thirc dn tho trong chin nuoi.
Mot trong cac lya chon duge dé cap d6 1a sir dung cac enzym ngoai sinh dé hd trg
va thiic ddy qué trinh tiéu hoa (Avellaneda va cs., 2009). Cac enzym ngoai sinh
dugc st dung & dong vat nhai lai c6 ngudn gde tir ndm (phan 16n 1a Trichoderma
longibrachiatum, Aspergillus niger va A. oryzae) va tir vi khuén (Bacillus spp.,
Penicillium funiculosum) c6 hoat tinh phan giai xenlulo va hemicellulo cao, dugc
két hop & dang 16ng hodc dang bot sau d6 duoc bd sung vao thirc an hon ‘hop hoan
chinh, c¢6 kho, thirc an G chua, thure dn tinh, chat bd sung hoic premix dé ting kha
nang phan giai chat dinh dudng trong thanh té bao (Beauchemin va cs., 2004)

O Viét Nam, it c6 cong trinh nghién ctru san xuit cac ché phdm vi sinh tiéu
hoa thic an giau xo phuc vu chan nudi, déc biét 1a chan nuoi gia stc nhai lai. Xuét
phat tir 1y do trén, dé tai str dung céc san pham sinh hoc c¢6 hoat tinh cao san xuét
trong nudc trén co s sir dung cdc chung vi sinh vat an toan (nim soi, vi khuén)
sinh tong hop hé enzyme cellulase tir Bao tang gidng chuén vi sinh vat trong khau
phin nuéi dudng bo dé cai thién kha ning phan giai thire an giau xo nhim nang
cao hiéu qua st dung thirc an, giam gia thanh san pham va gop phan 1am ting hiéu
qua kinh té cho nganh chin nudi.

2. Muc tiéu cia dé tai

— Xac dinh liéu lugng bd sung thich hop ché pham sinh hoc phéan giai xo
nhiam nang cao ty Ié tiéu hoa nguyén liéu thirc an giau xo.

— Panh gia hiéu qua sir dung cac ché pham sinh hoc phan giai xo trong khiu
phan nuéi dudng bo thit va bo sita.
3. Y nghia khoa hoc va thuc tién cia dé tai

— Két qua cta dé tai ludn an da minh ching viéc bd sung ché phdm sinh hoc
phan giai xo vao khau phan in cho bo ¢6 tac dung tich cuc dén toe d6 va dic diém
sinh khi in vitro, ty 1& va dac diém phan giai in sacco, ty 1¢ tiéu hoa chat dinh
dudng cua thirc an nhiéu xo, dong thoi ting khoi lugng co thé, giam tiéu ton thirc
an cho bo thit lai Sind va ting ning suét, giam hé s sut sita cho bo lai %HF.

— Két qua cua dé tai con 13 tai liéu tham khao trong nghién ciru va giang day
chuyén nganh.

— B0 sung ché pham sinh hoc Best'Rumenl (A) va BestFRumen2 (C) da
mang lai nhimg két qua tot trong chin nudi bo thit va bo sira, boi vy két qua cua



dé tai dé dang dugc ap dung thyc tlen O cac co sd chan nuodi bo thit va bo sita
nhim ting ning suit va hiéu qua kinh té.
4. Nhirng dong gop méi cta luin an

— Két qua luan an da bd sung thém dit lidu thanh phan hoa hoc va gié tri dinh
dudng cua cac loai thirc an cho gia stc nhai lai;

— Luén an 1a cong trinh khoa hoc déau tién da danh gia duoC anh huong cua
muc bd sung ché pham sinh hoc phan giai xo vao khau phan dén téc do va dic
diém sinh khi in vitro, ty I¢ va dac diém phan giai in sacco, ty ¢ tiéu hoa chét hitu
co, gia tri nang luong (ME) va ham lugng axit béo mach ngén ctiia mot s6 thirc an
nhiéu xo. Mit khac n6 con dong gop cho goi ¥ ¢6 hidu qua vé liéu lugng bod sung
ché pham BestfRumen1 (A) va BestfRumen2 (C) dén kha ning phan giai mot so
thirc an nhiéu xo cho bo lai sind va bo sita %HF dang nudi ¢ Viét Nam.

— Cac diém méi nay c6 ¥ nghia khoa hoc va thuc tién rat cao trong tai lidu
giang day va nghién ciru khoa hoc ciing nhur trong thuc tién chin nuéi dai gia stic
hién nay.

5. B6 cuc ciia luin 4n
Toan bo luan an gdbm 161 trang, 4 Chuong, 39 bang, 24 hinh, tham khao 289
tai liéu trong va ngoai nudc, ¢o6 2 cac cong trinh nghién ciru khoa hoc lién quan
dén luan an dugc cong bd va phan phu luc.
CHUONG I: TONG QUAN TAI LIEU

1.1. PAC PIEM CUA NGUON NGUYEN LIEU THUC AN GIAU XO CHO GIA
SUC NHAI LAI

1.1.1. CAu tric ciia thanh té bao thue vat

Lignocellulose 1a thanh phz‘in cAu trac chinh cua thuc vat than gd va céac thuc
vat khac nhu co, lta, ngd...Thanh phan chu yéu cua lignocellulose 1a cellulose,
hemicellulose va lignin. Hon nira, thanh phan cau tao trong cung mot cdy hay cac
cdy khac nhau 13 khac nhau dya vao d6 tudi, giai doan sinh truong, phat trlen cua
cdy va cac diéu kién khac. Cellulose, hemicellulose va lignin trong thanh t& bao
thuc vat chiém twong tmg (35-50%); (20-35%) va (10-15%) (Burton va cs., 2010).
1.1.2. Xenlulo

Xenlulo 13 mét phéan tir mach thing B-glucan khong hoa tan, gdm >15.000
gbc D-anhydroglucopyranose dugc lién két v6i nhau bang lién két voi cau nbi B
(1-4). Xenlulo thyc vat dugc thiy phan boi nhiéu xenluloza: endoglucanas thity
phan cac chudi xenlulo mot cach ngau nhién va tao ra cac ddng phan cua xenlulo;
exoglucanase tao ra cellobiose bang cach thuy phan cac chudi cellulose nim trong
lién két cudi cung cuia chung va cac p-glucosidase giai phong glucose tir cellobiose
(Khandelwal va Windle, 2013).
1.1.3. Hemicellulose

Hemicellulose 1a mot nhém polysaccharide khong dong nhat duoc dic trung
boi cac lién két B (1-4) trong cau hinh xich dao, trong d6 bao gém xyloglucans va
glucuronoxylans, glucuronoarabinoxylans, glucomannans va galactoglucomannans.
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Hemicellulose dugc coi 1 mot phn quan trong trong dinh dudng ciia dong vat nhai
lai (Paloheimo va cs., 2010).
1.1.4. Lignin

Lignin 1a mot polyme phén nhanh dugc hinh thanh bai bbn rugu (coniferyl,
hydroxyconiferyl, coumaryl, va rugu sinapyl) tir phenylpropanoid cua thyc vit,
tao ra cac dang lignin khdc nhau. Lignin c6 trong lugng phén tir cao, tao d6 cing
cho thanh té bao cua thuc vat, nén han ché sy sdn co cua carbohydrate ciu truc dbi
vé6i vi sinh vat da co. Do d6, diéu nay lam han ché kha nang tiéu hoa lignin va tinh
sn co tong thé vé chit dinh dudng trong thirc n thd xanh (Moore va Jung. 2001).
1.2. TIEU HOA XO O GIA SUC NHAI LAI

1.2.1. So lwgc chirc nang cia da cé

Dic diém ndi bat cua bo may tiéu hoa & gia stc nhai lai 1a nhiing khoang
phinh 16n, tai day co cac diéu kién moi truong thuan lgi cho vi sinh vét (vi khuan,
nam, protozoa, mycoplasma, cac loai virat va thé thuc khuan. Mycoplasma) 1én
men hydrat-cabon va cac chét hiru co khac ctia thirc an. San pham chu yéu cia qua
trinh 1én men tai day 1a cac axit béo bay hoi, CHa4, CO, va ATP — chit mang ning
luong can thiét cho vi sinh vat sinh trudng va phat trién.
1.2.2. Qua trinh 1én men trong da cé

Qua trinh 1én men tiéu hod thirc an trong da c6 1a mot phire hop va lién quan
dén tac dong qua lai cia cac qua trinh 1y hoc, sinh hoc va hoa hoc, phu thudc vao
vat chu, loai thirc an va hé vi sinh vat da c¢d. San phérn cudi cung cua qua trinh 1én
men thirc n gdm: xac vi sinh vat, axit béo bay hoi (VFA), CO,, CHs va NHa,
Phan tr mang nang lugng (ATP) duogc tao ra trong qua trinh 1én men bi thuy phéan,
cung cp ning lugng cho qua trinh tong hop té bao vi sinh vét tir cac chét trao dbi
trung gian va tir cic co chat c6 trong dich da cé (nhu NHs, cac axit amin, cc axit
béo bay hoi, CO2, S, cac vitamin...).
1.2.3. Qua trinh tiéu héa thanh té bao thye vit ciia vi sinh vat da cé
1.2.3.1. Vi sinh vit da cé lién quan dén phén gidi thanh té bao thuwe vt

Thanh té bao thyc vat bi mot sb loai vi khuan, nim va dong vat nguyén sinh
phan hity, cac vi khuén va ndm déong gop khoang 80% hoat dong phan giai va 20%
la tir dong vat nguyén sinh. Cac chung vi sinh vat phan giai xo nhu Fibrobacter
succinogenes, flavefaciens Ruminococcus va Ruminococcus albus 1a sinh vét chi
yéu tham gia qua trinh phéan giai thanh té bao thyuc vat trong da c6. Nam trong da
c6 san sinh céac loai enzyme va phan giai cac co chat trén pham vi rong hon so voi
cac vi khuan da c6 (Dijkstra va Tamminga, 1995). Céac hoat dong cta dong vat
nguyén sinh trong da c6 dong gép dang ké vao qua trinh tiéu hoa cac polyme
thanh té bao thuc vat.
1.2.3.2. San sinh hé engyme hoan chinh

Qué trinh thanh t& bao thyc vat bi phan giai trong da c¢6 13 két qua cia su twong
tac phdi hop phirc tap giita cc nhom vi sinh vat san sinh cac loai enzyme khac nhau
va loai thirc an c6 trong da co. Viéc thuy phan cac co chét co ciu triic viing chéc
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phai nho dén nhiéu loai vi sinh vat trong da cd vi ching c6 thé san sinh ra nhiéu loai
enzyme va mdi loai co dic diém riéng. Su da dang ciia cic enzyme trong da cd
khong chi Xudt phat tir sy da dang cua hé vi sinh vét, ma con tr sy da dang cua cac
loai enzyme phén giai xo do tung loai vi sinh vat san sinh (Yanke va cs., 1995).
1.2.3.3. Vi sinh vit bam dinh va xdm nhdp vao cdc tiéu phan thirc in

Vi khuén da c6 tiéu hoa thirc an nho cac hoat tinh cia cac enzyme do ching
san sinh ra. Viéc bam chit vao cac hat thirc 4n 1a cach hiéu qua nhét dé vi khuén cd
thé kéo dai thoi gian luu lai trong da c6 va tao diéu kién dé cac enzyme do chung tiét
ra tiép xtic vdi bé mat cac tiéu phan thirc an gitip tiéu hoa cac loai thirc an thé xanh
va céc loai hat ngii cdc trong da c6 mot cach hidu qua (McAllister va Cheng, 1996).
1.2.3.4. Twong tdc giita cdc vi sinh vt trong da co

Tuong tac cac hoat tinh cua enzyme la bing chimg vé hoat dong cuia hé vi
sinh vat da co dé tiéu hoa thanh té bao thuc vat mot cach hiéu qua trong viéc tang
qué trinh téng hop xylanase, cellulase, ting ty 1& va muc do tiéu hoa cellulose
(Teunissen va cs., 1992).

1.3. CHE PHAM SINH HQC DUNG CHO GIA SUC NHAI LAI

1.3.1. Cac chiing vi sinh vat dwgc sit dung lam probiotic

Céc vi sinh vt cht yéu dugc str dung 1am ché pham sinh hoc (probiotic) dung cho
gia stc vat nhai lai gdm nhimg vi sinh vét c6 ngudn gdc tir Lactobacillus, Streptococcus,
Entrococcus, Bacillus, Clostrididium, Bifidobacterium species, Propionibacterium,
E.coli Nissle 1917, Megasphaera elsdenii va Prevotella bryantii. Nam men va céc ché
pham sinh hoc tir nAm nhu Saccharomyces va Asperillus cho két qua tt hon & gia suc
nhai lai truong thanh (Seo va cs., 2010).
1.3.2. Co ché hoat dong ciia probiotic

Mot s6 co ché hoat dong cua probiotic duge dé xuét khi bd sung vao khau
phan an nudi dudng gia stc d6 1a: (i) San sinh nhiéu loai chat khang khuan va cac
chat trc ché chuyén hoa nhu axit hitu co, vi khuén, diacetyl, khang sinh va H,0,
(Rolfe, 2002);(ii) Canh tranh v&i mam bénh & cac vi tri bam dinh hodc ngudn dinh
dudng (Guillot, 2003) do chung bt dong trén thanh rudt va chdng lai viéc bi day
ra ngoai khi rudt nhu dong, ciing nhu chiém mt vi tri thich hop lam giam kha
nang cua sinh vat gay hai; (i) San sinh cic chat dinh dudng (vi du nhu cac axit
amin, vitamin) hodc cac yéu t6 sinh truéng khéc ¢ tic dung kich thich cac vi sinh
vat khac trong duong tiéu hoa va vat chi; (iv) Piéu hoa mién dich cua vat chu
(Isolauri va ¢s., 2001); (v) San xuat va kich thich cac enzym; (vi) Chuyén hoa va
giai doc cac hop chét hodc co chit bit loi cho vat chu.
1.3.3. Anh hwéng ciia probiotic dén kha niing san xuit va sirc khoe ciia gia
stc nhai lai
1.3.3.1. Kha nang thu nhdn cdc chit dinh duong

Gia stic thu nhan cang nhiéu thirc an mdi ngay thi co hoi tang kha nang san
xuit hang ngay ciia chung cang 16n. B sung probiotic da dugc phat hién dé tang
lwong thirc &n an vao va tao ra anh hudng tich cuc dén ning suit cua gia suc nhai
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lai. Ly do cho viéc ting lugng thirc 4n in vao va kha ning san xudt 1 do probiotic
bd sung trong khau phan di ting cudng hoat dong cua vi khuan phan giai xenlulo
va tac dong tich cuc dén do pH cua da cd, theo d6 cai thién qua trinh phan giai xo
va luong chét kho an vao (Desnoyers va cs., 2009).
1.3.3.2. Kha nang tiéu héa cdc chit dinh duong

Kha ning san xut gia sic nhai lai cai thién c6 mdi lién hé chat ché voi cai
thién kha ning tiéu hoa cac chét dinh dudng. Ché phdm sinh hoc ding cho dong
vat nhai lai chu yéu duoc lva chon dé cai thién mirc do tiéu hoa cac loai thirc an
khac nhau & dong vat nhai lai thong qua lam ting d6 pH, tiéu hoa chét xo va tong
hop protein vi sinh vat trong da cé (Uyeno va cs., 2015).
1.3.3.3. Cdi thién toc do sinh truong

Ché pham sinh hoc (probiotic) c¢6 thé giup ting khdi khéi luong co thé gia suc
nhai lai. Cac chiing probiotic dugc sir dung riéng r€ hodc két hop da cai thién hé sinh thai
vi sinh vat, tong hop va hip thu chét dinh dudng, gitp 6n dinh do pH va lactate & gia stc
nhai lai tir d6 1am kha ning ting khdi luong gia stic cao hon (Musa va cs., 2009).
1.3.3.4. Niing sudt va chit lwong siva

Ddi véi gia stic cho sita, bd sung probiotics tao ra nhing tic dong co loi dén nang
suit sita, ham luong chit béo va protein trong sita. Viéc tang nang suit sita, ty 1& chat rdn
khéng m& va protein sita ¢ bo sira lién quan dén s luong vi khudn phan gidi xenluloza,
phan giai cht xo va thay ddi axit béo d& bay hoi trong da co (Poppy vd ¢s., 2012)
1.3.3.5. Niing sudt va chit lwong thit

B6 sung cac ché pham sinh hoc ciing dugc chimg minh 14 1am ting khdi luong
thit x¢ va kha nang ngam nudc cua thit, ddng thoi giam hao hut khi nau va do rin
chic cua thit. Sy thay doi chat béo trong co thé 1a do c¢6 su thay doi lién quan dén
ndng do axit béo bay hoi téng s6 lam ting qua trinh tong hop lipit va phan b chat
béo nhiéu hon trong cac mé khac nhau ctia co thé (Ceslovas va cs., 2005).
1.3.3.6. Gidm tdi cdc mam bénh va ting cwong phéin irng mién dich

B6 sung cac loai probiotic ciing lién quan dén nhimg tic dung co lgi cho hé
thong mién dich nhu cai thién kha ning khang bénh va giam nguy co di tmg, kich
thich phan tng mién dich, ting cudng hé thong bao vé mién dich tic dong dén kha
nang san xuat va khang bénh hiéu qua hon (Ceslovas va céng sur., 2005).
1.3.3.7. On dinh dp pH da cé, phong va diéu tri mot sé bénh lién quan dén trao
déi chit
a/ On dinh dé pH da co: NAim men cling da dugc ching minh 1a co thé diéu chinh
d6 pH da co va han ché nguy co toan hoa da co théng qua tuong tic v6i vi khuan
san xudt va sir dung lactate, 1am giam nong do lactate & gia suc nhai lai trong
truong hop nhiém toan héa da co bang cach canh tranh véi S. bovis dé 1én men
tinh bdt hodc kich thich quﬁn thé vi khuan su dung lactate & dong vat nhai lai
(Lynch va Martin, 2002).
b/ Phong va tri bénh toan héa da c6 (acidosis): Cac ché pham sinh hoc c6 tac dung
trong phong va diéu tri bénh toan héa da co hiéu qua. Diéu nay duoc cho 1a ché pham
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sinh hoc b sung c6 kha ning diéu chinh hoat dong vi khuan trong da c6 ting kha
nang thity phan xenluloza va wrc ché vi khuan san xuat axit lactic 1am cho do pH da co
dat muc 6n dinh (Lettat va ¢s., 2012).
¢/ Giam stress cho bé non: Probiotics ¢ thé lam giam cac vin d& cing thing & bé
non, cac nghién ciru khac khi str dung ché phim sinh hoc LAB, ciing thu dwoc lam
giam ty 1€ ti€u chdy o bé (Jatkauskas va Vrotniakiene, 2010).
1.3.3.8. Thiét lap qufin thé vi khuén sén sinh enzym phdn gidi xo trong da co

Nghjen ctu voi ctru non cia Chaucheyras-Durand va Fonty (2001; 2002) cho thiy
& ciru con bd sung chung S. cerevisiae hang ngay co ty 16 vi khudn san sinh enzym phén
giai xo cao hon va quan thé vi khuan nay ciing 6n dinh hon so véi ctru di chimg.
1.3.3.9. Cdi thién qud trinh phdn gidi xo trong da co

Hau hét thirc an tho trong khau phan nudi gia stc nhai lai co chit lugng thap
va viéc cai thién kha nang tiéu hoa chiing, sir dung ché pham sinh hoc phan giai xo
thuong da cai thién chiic nang ti€u hoa cla gia siuc nhai lai trudng thanh (Kumar
va Sirohi, 2013), cling nhu dbi voi dong vat nhai lai trude khi cai stra.
1.4.3. Nguﬁn g(“')c xuét xir ché phflm sinh hoc cia dé tai luin an

Ché pham sinh hoc dang bot do Vién Chén nudi va Vién Vi sinh vét va Cong
ngh¢ sinh hoc (BH qudc gia Ha Noi) phdi hop nghién ctru, san xudt va thir nghiém
trong khu6n khé dé tai: “Nghién ciru san xudt va sir dung ché pham sinh hoc dé xir
Iy cdc nguon nguyén liéu giau xellulose lam thike dn chan nuoi”.

— Ché phdm Best'Rumen® (goi it 1a A): La ché phdm dugc tao ra tir qué trinh
1én men ching nim soi hitu ich A.oryzae c6 ndng do xelulaza, amylaza va xylanaza
dat >1100 Ul/g va B-glucanaza dat >200 Ul/g. 4

— Ché pham BestfRumen® (goi tat 1a C): La ché pham dugc tao ra tir qua trinh
1én men chung nim soi hitu ich A.oryzae va cac chung vi sinh véat Lactobacillus,
Bacillus va Saccharomyces c6 nong do enzyme xelulaza, amylaza va xylanaza dat
>1100 Ul/g va B-glucanaza dat >200 Ul/g va ndng d vi sinh vat hitu ich >10°CFU/g.

CHUONG II: NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. DOI TUONG, THOI GIAN VA DIA PIEM NGHIEN CUU

2.1.1. Pbi ‘twgng nghién ciru
a/ Ché pham sinh hoc: dang bot (i) Ché pham BestFRumen® (goi tat 1a A) va (ii) Ché
pham Best"Rumen® (goi tit 1a C). Hoat tinh cta ché pham (xem myc 1.4.3 Trang 6).
b/ Thirc an tho: Rom lta kho, Co kho Pangola, Cé voi 45 ngay, Than cay ngo tuoi
sau thu bip
¢/ Gia suc thi nghiém: Bo duc lai Sind, khéi luong trung binh 200 kg mé 16 do da
co dat cannula, Bo lai Sind sinh truéng, Bo lai hudng sira 34HF.
2.1.2. Pia diém nghién ciru

B6 mon Dinh dudng va TA chin nudi, Trung tim thuc nghiém va bao ton vat
nudi (Vién chan nubi), cac gia trai nudi bo lai hudng thit ¢ Eaka, Pak Lak va
Trung tim nghién ciru bo va dong co Ba Vi.
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2.1.3. Thoi gian nghién ctru: tir 2013 dén 2019
2.2. NOI DUNG NGHIEN CUU

— Nghién ctru anh huéng cua bd sung ché phim sinh hoc dén tc do va dic
diém sinh khi in vitro cua mot s thirc an giau xo lam thie 4n cho gia suc nhai lai

— Nghién ciru anh hudng ciia bd sung ché phdm sinh hoc dén kha niang phan
giai mot sd thire an giau xo bang phuong phap in sacco va thay déi hé vi sinh vat
daco

— Nghién ctru anh hudng cua bd sung ché phim sinh hoc dén kha ning tiéu
hoa thirc dn bang phuong phap in vivo

— Nghién ctru anh huéng caa bd sung ché pham sinh hoc vao khau phan co s¢
4 thirc an giau xo cua bo lai Sind sinh truéng dén lwong thirc an thu nhan, ting khdi
lwong, hiéu qua st dung thirc dn va hiéu qua kinh té ‘

— Nghién ctru anh huéng cua bd sung ché phim sinh hoc vao khau phan nuéi
bo lai huéng stra % HF dén luong thirc dn thu nhan, nang suét, chat lwong sira, hiéu
qua str dung thirc an va hiéu qua kinh té
2.3. PHUONG PHAP NGHIEN CUU

2.3.1. Nghién ciru inh huéng cia bo sung ché pham sinh hoc dén toc d9 va
dac diém sinh khi in vitro ciia mt s0 thirc in giau xo' lam thire iAn cho gia stc
nhai lai
* Nguvyén vat liéu va thac an
a/ Ché phiam sinh hoc: (i) Ché phdm BestfRumen® (goi tit 1a A) va (ii) Ché
phim BestfRumen® (goi tit 1a C). Thanh phdn vi sinh vt va hoat tinh ctia ché
pham duoc trinh bay & muc 2.1.1.
b/ Thirc an thé: Rom kho, cd khd Pangola, co voi 45 ngay va than cay ngo tuoi
sau thu bap.
¢/ Gia siic thi nghiém: BO duc lai Sind, khdi lwong trung binh 200 kg mé 16 do da
co dat canul.
* Chuan bi thi nghiém
a/ Phén tich thanh phan héa hoc

Céc loai thirc dn déu dugc 1dy méau theo (TCVN 4325-2007) va phan tich
thanh phan hoa hoc theo cac tiéu chuan sau: vét chat kho (TCVN 4325-2007),
protein thé (TCVN 4328-2001), xo tho (TCVN 4326-2007), lipid (TCVN 4331-
2007), khoang tong s6 (TCVN 4327-2007), riéng NDF, ADF va ADL duoc phan
tich theo Goering va Van Soest (1970), tai Phong phan tich thirc dn va san pham
chan nuoi, Vién Chan nuobi.
b/ Thi nghiém in vitro gas production: theo thu tuc ciia Menke va Steingass
(1988). B6 sung vao miu ché pham (A) theo ty 16 9%o; 11%o; 13%o va (C) theo ty 1&
11%o, 13%o; 15%o (VCK cua thirc &n), bom vao xilanh 30 ml hdn hgp dung dich dém
2 va dich da ¢o d3 c6 mau va ché phém. Pua xi lanh vao ti 4m 39°C va doc gas tai
cac thoi diém 3, 6, 9, 12, 24, 48, 72 va 96 gio.
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* Ghi chép va xir ly sd ligu

— Luong khi sinh ra khi 1én men in vitro cta thirc an thi nghiém dugc ghi
chép tai cac thoi diém 3, 6, 9, 12, 24, 48, 72 va 96 gio.

— Dic diém sinh khi khi 1én men in vitro tich luy trong 96 gio dugc tinh theo
phuong trinh ctia Orskov va McDonald (1979): P=a+b (1-e ™)
2.3.2. Nghién ciru anh huwéng ciia bd sung ché phim sinh hoc dén kha ning phan
gidi mt so thirc in gidu xo' bang phwong phap in sacco va thay doi hé vi sinh
vat da ¢

* Nguyén vit liéu
a/ Ché phdm sinh hoc: (i) Ché phdm BestfRumen® (goi tit 1a A) va (ii) Ché
pham Best"Rumen® (goi tit 1a C). Thanh phan vi sinh vat va hoat tinh cua ché
pham dugc trinh bay & muc 2.1.1.
b/ Thitc an thé: Rom kho; cd khdé Pangola; co voi 45 ngay va than cdy ngo tuoi
sau thu bip
Thi nghi€ém dugc thuc hién trén 3 bo duc lai Sind, khéi luong trung binh 200

kg/con. Bo dugc mé 16 do da co va dat canul. Bo duge nudi nhdt ca thé va nudi
dudng bang khau phan dn co s& (co voi 20 kg va 1 kg thirc an hdn hop) ¢ mirc duy
tri theo tiéu chuan cua Kearl (1982). So d6 nudi dudng dugc trinh bay & bang 2.1.

Bdng 2.1. Khdu phén co sé nuéi bo thi nghigm in sacco (theo vat chdt kho)

L Khau phan
Thie an I (d6i chimg) T i
Ro.m* * * *
Cam hén hop * * *
Tang khoang liém Tu do Tu do Tu do
Ché phim A (g/con/ngay)** - 30 40
Ché pham C (g/con/ngay)** - 40 50

Ghi chu: (i) * vgﬁ cé kho Pangola, co an’ w? thin cdy ngé ciing dwoc thiét ké twong tw nhuw
Rom; (iii) ** ché phdam A lam dot 1 va ché pham C lam dot 2
Thi nghiém dugc tién hanh theo phuong phap ki thuat tai nilon ciia Orskov
va cs. (1980). Mau u trong da co: 4; 8; 16; 24; 48; 72 va 96 gio.
* Ghi chép va xtr 1y s lidu

— Ty 1& phéan giai chat kho in sacco cua thic an thi nghiém dwoc ghi chép tai
cac thoi diém 4; 8; 16; 24; 48; 72 va 96 gio.

— Dung chuong trinh NEWAY dé tinh dic diém phén giai chat kho in sacco
cua theo phuong trinh ctia Orskov va Mc Donal (1979): P=a+b (1-e™)

—  Xdc dinh thanh phan héa hoc: twong ty nhu ndi dung 2.3.1.
Nghién ciru dnh huong cua bé sung ché phcfm sinh hoc dén thay doi hé vi sinh
vdt da co




Dich da c6 bo thi nghiém in sacco dugc lay tai thoi diém 0 va 4" sau khi cho
an. Xac dinh dém tf)ng 5O lwong vi khuén, quan thé don bao va nim theo Galyean
(1989) bang budng dém hdng ciu (Boeco Hamburg, Duc)

2.3.3. Nghién ciru dnh hwéng ciia bé sung ché pham sinh hoc dén kha niing
tiéu héa thire in bang phwong phap in vivo

Str dung 15 bo dyc Lai Sind ¢6 d6 tudi trung binh 15 thang tudi, khéi lugng
binh quan 200 kg cho nghién ctru nay. So d6 thi nghiém duoc thé hién & bang 2.4.

Bdng 2.4. So' do thi nghiém in vivo

x . Khéau phan
Dicn giai bCo A40 C50
S gia stc (con) 5 5 5
Thirc an thi nghiém* Tu do Tu do Tu do
Ché pham A (g/con/ngiy) - 40 -
Ché pham C (g/con/ngay) - - 50
Nudc uéng Tu do Tu do Tu do
Tang khoang liém Tu do Tu do Tu do

Ghi chii: (i) tiéu chudn dan xdy dung theo tiéu chudn Kearl (1982) dung cho bo nhiét doi; (ii)
PCO: doi chimg; (iii) A40 b6 sung 40g ché phim A: Best'Rumen®; (iv) C50 b6 sung 50g ché
phim C: BesttRumen®; (v) * Thir ti tirng loai thire an méi dot: rom khé; ¢6 Voi; than cdy ngé;
¢0 khé Pangola; TMR.

Nhu vay, thi nghiém nay duogc tién hanh 5 dot, mdi dot sir dung mét loai
thirc an. Ty 1é tiéu hoa in vivo cua cac mau thire an dugc xac dinh bang k¥ thuat
thu phan tong s6 cia Cochran va Galyean (1994).

* Chi tiéu theo doi: (i) Lugng thirc an thu nhéan: can va ghi chép thirc an cho &n va
thira hang ngdy timg ca thé; (i) Ty 1 tiéu hoa in vivo khau phan: tinh tir luong chét
dinh dudng an vao va lugng thai ra trong phan tinh theo % so vdi lugng an vao
theo phuong phap cia Cochran va Galyean (1994), Burns va Pond (1994).

— Xdc dinh thanh phdn héa hoc: twong tu nhu ndi dung 2.3.1.

2.3.4. Nghién ctru anh hwéng cia bé sung ché pham sinh hoc vao khau phén co
sé 1a thirc dn giau xo nudi bo lai Sind sinh trwéng dén lwgng thire in thu nhan,
ting khéi lrong, hiéu qua sir dung thire iin va hi¢u qua kinh té

Tién hanh trén 15 bé dyc lai Sind c¢6 d6 tudi trung binh 15-18 thang tudi,
khéi lwong trung binh 190 kg. Gia suc duoc phén khéi ngﬁu nhién hoan chinh
(CRBD) ddng déu vé khéi luong co thé (5 con/16). Khau phan in cac 16 tuong tu
nhau vé niang lugng va protein. So db thi nghiém trinh bay ¢ bang 2.5.

Bdng 2.5. So do bé tri thi nghiém

Hang muc bCO0 A40 C50
Socon 3] 3] 5
Nuéi chuan bi (ngay) 15 15 15
Thire dn

Co voi Tu do Tu do Tu do



Hang muc bCO0 A40 C50
Thrc an tinh* * * *

Ché phdam A (g/con/ngay) 40

Ché phdm B (g/con/ngay) 50
Tang khodng liém Tu do Tu do Tu do
Nuéc uong Tu do Tu do Tu do

Ghi chii: DCO: doi chimg; A40: bo sung 40g ché pham A (Best'Rumen®); C50 b6 sung 50g ché
pham C (Best'Rumen®); * long thie an tinh (San lat: 25%; Cam gao: 50%; Ngo: 9%; Ddu
twong: 16%) bo sung dam bdo can doi theo tiéu chudn cua Kearl (1982) dung cho bo nhiét doi

Bo thi nghiém dugc nudi ca thé va cho an 2 lan/ngay (8 gid sang va 4 gid
chidu). Cach cho an: Ché phim duoc tron déu vao thirc an tinh cho in trude sau do
thirc an tho an sau dé dam béao gia stic an hét ché pham.
* Phdn tich thanh phan héa hoc va gid tri dinh dwdong cia thire an: teong ty nhu
noi dung 2.3.1.
* Cdc chi tiéu theo doi: (i) Luong thuc an thu nhén; (ii) Khéi luong tich liy; (iii)
Tang khdi luong tuyét ddi: kg/con/ngay; (iv) Tang khoi lugng twong dbi: (%); (v)
Tiéu ton thirc n cho tang khéi luong; (vi) Hiéu qua sir dung thirc an: kg thuc
an/kg tang KL; (vii) So bg tinh toan hiéu qua ctia nudi dudng.
2.3.5. Nghién ciru anh hwéng cia bé sung ché pham sinh hoc vao khau phan
nudi bo lai hwéng sira %HF dén lwgng thire in thu nhin, ning suit, chat hrong
sira, hiéu qua sir dung thirc iin va hi¢u qua kinh té

Thi nghiém tién hanh trén 15 bo %HF dang khai thac sira lira 3 ning suét sita
trung binh 15 kg, thang sira 3-4, khéi lwong trung binh 435 kg. Gia stic dugc bb tri
theo khéi ngau nhién hoan chinh ddng déu vé ning suét sita. Khau phan an cac 16
tuong ty nhau vé ME va protein. Tom tét so d6 thi nghiém trinh bay ¢ bang 2.7.

Bing 2.7. So db bé tri thi nghi¢m

Dién gidi bCo A40 C50
So gia stc (con) 5 5 5
Nudi chuan bi (ngay) 15 15 15
Nuoi thi nghi¢m (ngay) 90 90 90
Khau phan nuéi dudng NRC 2002 NRC 2002 NRC 2002
Ché pham A (g/con/ngay) 40

Ché pham C (g/con/ngay) 50
Tang khoang liém Tu do Ty do Tu do
Nudc uéng Tu do Tu do Tu do

Ghi chit: DCO; Déi chitng; A40: b6 sung 40g ché pham A (BesttRumen®); C50 bé sung 50g
ché phim C (BesttRumen®); legng thirc an dwoc diéu chinh qua theo doi ning sudt sita

Bo thi nghiém dugc nudi ¢4 thé va cho an theo qui trinh nuéi dudng bo vit
sita. B thi nghiém dwogc cho dn ngay 2 1an va budi sang lac 8h va budi chiéu luc
16h. Ché pham dugc tron déu véi thic an tinh cho an trude, co voi va co kho
Pangola dugc phay nho (5-7 cm) bang may phay c6 sau d6 tron véi thirc an u chua
trude khi cho an.
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* Phdn tich thanh phan héa hoc va gid tri dinh dwdéng thire an: tuong ty nhu noi
dung 2.3.1.
* Cdc chi tiéu theo doi: (i) Luong thirc an thu nhén; (i) Ning suét sira: dugc
chuyén d6i sang sita tiéu chuan (FCM) theo cong thirc: NS sita tiéu chuan = NS
sita thuc t& x [0,4 + (0,15 x ty 1& m& sira thuc té)]; (iii) Chat luong sita; (iv) Hé sd
giam sira; (v) Thay doi khdi lugng; (vi) Hiéu qua sir dung thirc an: kg thirc an/kg
sita tiéu chuan; (vii) So bg tinh toan higu qua ciia nudi dudng.
XU LY SO LIEU CHUNG CHO CAC THI NGHIEM

S liéu xtr 1y bang phwong phép phan tich phuong sai (ANOVA) trén phan
mém Minitab 16.0 (My). M6 hinh tong quat: Yij = p + Ai + gjj. Trong do: Yij la
bzen phu thuoc, p la trung binh tong thé, Ai anh hiong ciia khdau phan, & la sai so
ngau nhién. Néu ANOVA cho thay c6 su sai khac thi phwong phéap so sanh cip sd
trung binh Tukey s& dugc ap dung dé xac dinh sai khac giita cac nghiém thirc.

CHUONG 3: KET QUA VA THAO LUAN
3.1. ANH HUONG CUA BO SUNG CHE PHAM SINH HQC DEN TOC BOQ VA DAC DIEM
SINH KHI IN VITRO CUA MOT SO THUC AN GIAU XO LAM THUC AN CHO GIA
SUC NHAI LAI

3.1.1. Thanh phﬁn hoéa hoc cua cac loai thire éan thi nghiém

Két qua phan tich thanh phin héa hoc cac mau thic an thi nghiém duoc trinh
bay trong bang 3.1.

Bdng 3.1. Thanh phén héa hoc ciia cdc mbu thire dn

CP Lipid DXKD Xo thd NDF ADF Ash

Loai thirc an DM %) vat s kho

Rom 88,7 5,6 1,5 44,8 34,9 73,1 40,7 13,3
Co kho Pangola 87,7 7,0 2,6 48,2 36,2 78,2 42,2 6,1
Co voi 19,9 9,2 2,3 43,6 34,0 63,2 37,7 10,9

Than cay ngd 18,0 9,9 24 59,3 22,8 61,4 30,4 57

Ghi chii: DXKD: Dan xudt khéng dam NDF: xo khéng tan trong méi triwong trung tinh, ADF:
xo khong hoa tan trong moi trwong axit; Ash: khoang téng s6

S liéu thu duge cho thay, thanh phan hoa hoc nhu ham lugng vat chat kho,
protein thd, lipit thd, din xuét khong dam, xo thd, NDF, ADF va khoéang tong sd
cua cac loai thure an thi nghiém déu bién dong, vi duy, cé voi c6 ham lugng vat chét
kho thip (19,9%) nhung ham lugng protein cao hon rom va c¢é kho Pangola, tuy
nhién ham luong xo thd, NDF va ADF lan luot 1a: 34,0; 63,2 va 37,7% thap hon
ham luong xo thd, NDF va ADF ciia rom va cé kho Pangola... ¢6 sy khac nhau vé
két qua nay 1a do ngudn gde cua cac nguyén liéu thirc dn khac nhau, diéu kién khi
héu, dat dai & mdi vung khac nhau.
3.1.2. Téc d va diic diém sinh khi in vitro ciia rom

Tai thoi diém 24" sau 1, luong khi sinh ra c6 su khac biét dang ké (P<0,05)
giita cac mau c¢6 bo sung ché pham so v6i véi mau ddi chimg. Khi bo sung ché
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pham A vao rom thi lugng khi sinh ra dat cao nhit & muc bd sung 11%o (21,1ml)
va thap nhit & mirc bd sung 13%o (17,1ml) cao hon hin so véi mic dbi ching
(15,1ml). Ciing tai thoi gian 0 nay, khi bd sung ché phidm C vao rom luong khi
sinh ra ciing ¢6 c6 sy khac biét dang ké (P<0,05) lwgng khi sinh ra dat cao nhit &
mirc bd sung 13%o (20,3ml), thip nhat & muc bd sung 15%o (17ml) nhung van cao
hon so v&i d6i chimg (15, 1ml).

Tiém ndng sinh khi & cac mau b6 sung ché pham A dat cao nhit & mirc 11%o
(29,6ml) trong khi d6 bd sung ché phim C, tiém ning sinh khi dat cao nhét & murc
b6 sung 13%o (29,3ml) (P<0,05). B6 sung ché pham A & mirc 11%o va ché pham B
¢ murc 13%o cho céc gia tri OMD va VFA tuong tng la (37,0; 36,3% va 0,46; 0,45
mmol) cao hon va sai khac so v6i cac lidu bd sung con lai va ddi chimg (P<0,05).
3.1.3. Téc do va dac diém sinh khi in vitro ciia cé khé Pangola

Tai thoi diém 24" lugng khi tich liy & mau ddi chimg thap hon rd rét (P<0,05)
cac mau bd sung ché pham, dat cao nhit & mic bd sung 11%o (25, 5ml) va 13%o
(24,4ml) 1an luot dbi voi ché pham A va ché pham C trong khi d6 mau dbi chimg
dat 15,6ml. Ty 1& tiéu hoa chét hiru co va axit béo bay hoi tong sb cua c6 kho
Pangola trong thi nghiém ciing cho thay bd sung ché phim A & mirc 11%o va ché
phdm B ¢ muc 13%o cho cac gia tri OMD va VFA twong tng 1a (41,1; 40,1% va
0,56; 0,54 mmol) dat cao nhét so véi cac liéu bd sung con lai va dbi chung (P<0,05).
3.1.4. Tc d9 va dic diém sinh khi in vitro ciia cé voi

Két qua cho thdy, khi bd sung ché pham A vao c6 voi thi téc do sinh khi dat
cao nhét & murc bd sung 11%o (31ml) va thap nhét & mirc 13%o (23,9ml) nhung van
cao hon so v&i dbi chung (23,7ml). Tuong tu nhu vy khi bd sung ché phém C
vao co voi thi luong khi sinh ra dat cao nhat & mic bo sung 13%o (30ml). Vé cac
chi tiéu ty 1¢ tiéu hoa chét hitu co va axit béo bay hoi tong sd cua co voi cho thiy
khi b6 sung ché pham A ¢ mirc 11%o va ché pham B & mirc 13%o thi cac gia tri
OMD va VFA tuong ung la (47,3; 46,4% va 0,68; 0,66 mmol) dat cao nhét so véi
cac lidu bd sung con lai va dbi chimg (P<0,05).

3.1.5. Téc d va dic diém sinh khi in Vitro ciia than ciy ngé ‘

S6 ligu thu duge cho thay tai thoi diém 24" sau u, khi bd sung ché pham A
vao than cdy ngd thi lugng khi sinh ra dat cao nhat & mirc bd sung 11%o (31ml) va
thap nhét la 13%o (25,3ml) nhung van cao hon mic dbi chimg (22,8ml). Tuong tu
nhu vy khi bd sung ché pham C vao than cay ngd, lugng khi sinh ra dat cao nhat
& murc bd sung 13%o (30,1ml) va cao hon murc d6i ching (22,8ml). Cac chi tiéu ty
1¢ tiéu hoa chét hitu co va axit béo bay hoi tong sb ciia c6 kho ¢ cay ngod cho thay khi
bd sung ché pham A & mirc 11%o va ché pham B & mirc 13%o thi cac gid tri OMD
va VFA tuong ung la (47,3; 46,5% va 0,68; 0,66 mmol) dat cao nhat so voi cac
lidu bd sung con lai va dbi chimg (P<0,05).

Thao luin chung thi nghiém 1

Két qua thu duoc tir nghién cu cua chung toi chi ra rang viéc bo sung

probiotic d4 nang cao toc d6 1én men da co bang cach ting lwong khi san sinh, cac
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thong sb vé dic diém sinh khi 1én men va ty 18 tiéu hoa chit hitu co. Cac chung vi
khuan axit lactic va mirc d6 khac nhau c6 thé da tac dong lam bién doi qua trinh 1én
men da co. Vai trd cua vi sinh vét da co, bao gém vi khuan va dong vat nguyén sinh,
trong viéc tiéu hoa cac phan thirc dn hoa tan va khong hoa tan cua thirc an da duoc
biét rd. Trong nghién ciru nay, su cai thién ddc diém san xuat khi va c6 thé duoc giai
thich 14 do bd sung ché pham enzyme phén giai xo da cai thién hoat dong cua quan
thé vi sinh vat, lam téing dang ké lugng axit béo bay hoi tong s6 trong dich da co.
Céc thanh phan cu trac xo thanh t& bao thuc vat 1a ngudn cung cip carbohydrate
chinh cho gia stc nhai lai, chiing dugc vi sinh vat da co 1én men dé tao ra VFA, sau
d6 dwoc hap thu qua thanh da c6, dong gop mét ngudn nang lugng chinh cho dong
vat chu (Candyrine va cs., 2017). Viéc cai thién qua trinh tiéu hoa co chit thong qua
bé sung probiotic di gop phan vao viéc san xuit VFA cao hon. Trong nghién ctru
hién tai, viéc cai thién tong sé vi khuin va vi khuin phén giai xenluloza c6 thé 1a
do su tuong tac cta probiotic enzyme phén giai xo bd sung cb chita cac chat
chuyén hoa cua vi khuan chung ndm soi hitu ich A.oryzae va vi khuén
Lactobacillus, Bacillus va Saccharomyces vai vi khuan da co.
3.2. ANH HUONG CUA BO SUNG CHE PHAM SINH HOC DEN KHA NANG PHAN GIAI
MOT SO THUC AN GIAU XO BANG PHUONG PHAP IN SACCO VA THAY DOI HE
VI SINH VAT DA CO

Trén co s& két qua thu dugc cua ndi dung 1, ching t6i lua chon bd sung ché
pham A (Best'Rumen®) muc 9%o va 11%o; ché pham C (Best'Rumen®) bé sung
muc 11%o va 13%o duoc sir dung cho nghién ciru ndi dung nay dé lya chon mirc bd
sung thich hgp.

3.2.1. Ty 1€ va dac diém phan giai chit khé in sacco ciia rom

Két qua cho thay, ty 1€ phan giai chat kho (DM) ciia rom tai cac thoi diém 1a
khac nhau gitta cac khau phan. Téc do phan giai ting manh & khoang thm gian tu
4 — 48" va tir 72 — 96" ¢6 tang nhung cham hon. Tai thoi diém 24" 0 mau, ty 1¢
phan giai DM cua rom & cac khau phan bo sung 40g ché pham (A) va (C) murc
50g dat tuong (ng la 45,80 va 44,36% trong khi do gia tri nay ¢ khau phan ddi
ching 1a 34,04% (P<0,05) dong thoi cao hon han cac mirc bo sung khac. Nhin
chung, ty 1& phan giai DM cua rom & khau phan duoc bd sung ché pham sinh hoc cao
hon 30% so v&i khau phan dbi ching, dic biét & giai doan 24" i mau.

Hiéu qua phéan giai & cac khau phan c6 sy khac nhau rd rét: cao nhat & khau
phan bd sung 50g ché pham C (34,37%) tiép dén 1a khau phan bo sung 40g ché
pham A (34,18%) va thip nhit 12 & khau phan di ching (26,68%).

3.2.2. Ty 1é va dic diém phén giai chit khé in sacco ciia cé6 khd Pangola

Két qua cho thiy, tai thoi diém 24" & mau ¢ cac khau phan bd sung ché pham
(A) muc 30; 40g va (C) muc 40; 50g tuong rng 1a 39,47; 53,23 va 46,26; 47,06%
trong khi d6 gia tri nay & dbi ching 1a 36,69% (P<0,05). Nhin chung, ty 1& phan
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giai vat chit kho cua co kho Pangola & khiu phan bo sung ché pham sinh hoc phéan
giai xo cao hon 28 — 45% so v6i khau phan dbi ching, dic biét & giai doan 24",

Hiéu qua phén giai vat chit khé cé Pangola cao nhat & khidu phan bd sung
50g ché pham C (32,58%) tiép dén la khau phan bd sung 40g ché phim A
(29,84%) va thap nhét 12 ¢ khau phan ddi chimg (24,21%) (P<0,05).

3.2.3. Ty 1é va dic diém phén giai chat khé in sacco ciia ¢ voi

Tai thoi diém 24" & mau, ty 1¢ phan giai DM ciia ¢6 voi & cac khau phan bo
sung ché pham (A) mirc 30; 40g va (C) mirc 40; 50g twong tng 1a 61,71; 62,65 va
57,94; 59,49% trong khi do gia tri nay & ddi chung 1a 56,59% (P<0,05). Nhin
chung, ty 1& phan giai vat chat kho cia co voi & khau phan bd sung ché pham sinh
hoc cao hon 10% so véi khau ph?m dbi chirng, dic biét ¢ giai doan 24",

Hiéu qua phan giai & cac khdu phan c6 su khac nhau rd rét giita cac khau
phin (P<0,05), cao nhét & khau phan bd sung 50g ché pham C (46,51%) tiép dén
1a khau phan b sung 40g ché phdm A (46,32%) va thap nhat & khau phan ddi
ching (43,32%).

3.2.4. Ty 1é va dic diém phén giai chat khé in sacco ciia thin ciy ngd

Két qua cho thdy, tai thoi diém 24h G miu & cac khau phan bo sung ché
phém (A) muc 30; 40g va (C) muc 40; 50g tuong Ung 1a 62,63; 62,64 va 62,03;
63,71% trong khi d6 gia tri nay ¢ dbi chimg 1a 58,87% (P<0,05). Nhin chung, ty 1&
phan giai DM ciia than cdy ngd & khau phan bo sung bo sung ché pham sinh hoc
cao hon 5 — 8% so v6i khau phan dbi chimg, dic biét ¢ giai doan 24",

Hiéu qua phén giai & cac khiu phin c6 sy khac nhau rd rét va dao dong tir
45,75 — 51,15% cao nhat & khau phan bo sung 50g ché pham C va thap nhat ¢
khau phan d6i chung (45,7 /5%) (P<ao, 05).

3.2.5. Anh hwéng ciia bo sung ché phadm sinh hoc vao khau phan co sé dén
tong s0 vi sinh vat da c6

Két qua anh huorng ctia viéc bd sung ché phém sinh hoc A véi liéu luong (30
va 40g) va ché pham C lidu (40 va 50g) vao khau phan co so 1a rom; co kho
Pangola; co voi va than cdy ngd dén tong sb vi sinh vét vat da co cho thay, cac gia
tri trung binh cua vi sinh vat, protozoa (dong vat nguyén sinh) va nam dém duoc &
da o ctia bo dn cac khau phan co so 1a rom; c¢6 kho Pangola; ¢6 Voi; than ciy ngd
dugc bd sung ché pham sinh hoc cao hon so vi bo dbi ching va ¢ su sai khac &
rét (P<0,05). Cu thé, voi sb luong vi sinh vat dém duoc ¢ bo an khau phé”m bd sung
30 va 40 g ché pham A tuong tmg dao dong tir 4,7x10%0 — 4,8x10%° va 59x1010 —
6,0x1010; v&i khau phan bo sung 40 va 50g ché pham C gia tri nay twong g dao
dong tir 4,1x101° — 4,3x100va 4,6x10%° — 4,8x10% trong khi d6 & 16 dbi chimg gia
trj trung binh cta vi sinh vat dém duoc 3,6x10%° — 3,810 tiry theo khau phan.

Vé gia tri trung binh sd luong dong vét nguyén sinh (protozoa) dém duoc &
dich da co cho thay c¢6 xu huéng ting khi bo sung ché pham sinh hoc, dong thoi co
su bién dong giita cac khau phan co sé nudi dudng. Vi du, gid tri trung binh vé
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dong vat nguyén sinh trong dich da ¢é cao nhit & nhom bod duoc bd sung 40g ché
phim A dao dong tir 4,3x105 — 4,5x10° tiép dén 1a bd sung 50g ché pham C dao
dong tir 4,1x105 — 4,3x105 thdp nhét thay ¢ bo dbi chimg dao dong tir 3,7x105 —
3,9x105. Két qua vé s6 luong té bao ndm c6 khuynh huéng tuong tw, d6 1a cao
nhit & nhom bo duogc bd sung 40g ché pham A va tiép dén 1a bo sung 50g ché
pham C lan lugt dao dong tir 2,4x10% — 3,5x10% va 2,9x10% — 3,1x10* thap nht
thdy & bo dbi ching dao dong tir 1,1x10% — 1,3x10* tiy theo khau phan.

Théo luan chung thi nghiém 2

Khi néng d6 enzyme tang, ty 1¢ phan giai vat chat kho theo xu huéng tang
1én. Tuy nhién, khi néng do enzyme dat dén mot ngudng nao do thi néng do co
chat s& tré thanh yéu t6 han ché tdc do phan ing. Diéu nay 1a hoan toan hop 1y vi
ty 1& phan giai chit kho khong nhitng phu thudc vao ban chit cua thirc an ma con
phu thudc vao néng d6 cac enzyme c6 mat trong da c6. Theo Colombatto va cs.,
(2003) hiéu qua hoat dong tbt nhat cia cac enzyme la loai bé cic rao can ciu tric
thirc an lam cham qua trinh vi sinh vat xam nhap dé tiéu hoa tir do tang tde do
phan giai. Két qua thu dugc tir nghién ctru ciia chiing toi chi ra ring viéc bd sung
probiotic d nang cao ty 1& phan giai chat kho cua thire dn giau xo, dong thdi co sy
khac biét vé gia tri ty 18 phan giai chat kho & cac khau phan bd sung cac mirc ché
pham khac nhau. Nghién ciru ctia EI-Waziry va Ibrahim, (2007) cho thay, khi b6
sung enzyme ngoai sinh tir nAm va vi sinh vét da lam tang kha ning phan gidi xo
do tang qua trinh 1én men phéan giai xo cta vi sinh vat da co nho hoat tinh enzyme
cuia ché pham bé sung. BS sung ché pham sinh hoc phén giai xo da cung cap nhidu
co chit hon cho nhém vi khuén 1én men lactic va thuc ddy sy phat trién cua vi
khuan st dung cellulolytic va lactate (Chaucheyras-Durand va cs., 2008), lam ting
pH trong da co (Mohamed va cs., 2009; Paryad va Rashidi, 2009) va tir 6 lam
tang kha nang ti€u hoa xo va cac thanh phan cua xo (NDF va ADF).

Trong nghién cu nay, viéc cai thién tong sé vi khuan va vi khudn phén giai
xenluloza c6 thé 1a do su tuong tac cta probiotic enzyme phan giai xo bd sung cd
chtra cac chat chuyén héa cua vi khuan chung nam soi hitu ich A.oryzae va vi
khuan Lactobacillus, Bacillus va Saccharomyces véi vi khuan da co. Theo Jiao va
cs. (2017) bo sung probiotic da tao ra nhing diéu kién thuan loi cho cac hoat dong
ctia nhom vi khuan phéan giai xenlulo va ting kha nang tiéu héa xo. Diéu nay phu
hop véi nghién ctu hién tai, trong d6 sy gia ting téc do phan giai thire an gidu xo
ddng thoi cai thién ty ¢ tiéu hoa vat chat cua thirc an khi bo sung probiotic.

3.3. ANH HUONG CUA BO SUNG CHE PHAM SINH HOC DEN KHA NANG TIEU HOA
CUA THUC AN BANG PHUGNG PHAP IN VIVO
3.3.1. Thanh phin héa hoc ciia cac loai thirc dn thi nghiem

S6 liu thu dugc cho thy, rom c¢6 ham luong vat chat kho (VCK), protein tho,

lipit thd, xo thd, NDF, ADF va khoang tong s6 twong tmg nhur sau: 88,70%; 5,64%;
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1,45%; 44,76%; 34,88%; 73,11%; 40,65% va 13,28%. Voi cé kho Pangola, cac
thanh phén héa hoc cua vat chat kho, xo thd, NDF va ADF tuong ing lan luot la:
87,66%; 36,21%; 78,19% v 42,23%. Céc thanh phan héa hoc ciia cd voi vé vat chat
kho, protein tho, lipit thd, xo thd, NDF, ADF va khoang tong s6 twong tmg lan lugt
la: 19,98%; 9,19%; 2,34%; 34,04%; 43,04%; 63,22%; 37,65% va 10,86%. V&i than
cdy ngd, vt chat kho, protein tho, lipit thd, xo tho, NDF, ADF va khoang tong sb
twong tmg 1an luot 1a: 18,00%; 9,89%; 2,39%; 22,80%:; 61,38%; 30,40% va 5,67%.
Vé tong thé, thirc an hdn hop hoan chinh (TMR) c6 ham luong protein tho cao nhat
16,32%. Tuy nhién, do khac nhau vé chiing loai thirc an nén mtrc do bién dong cua
cac chi tiéu vé thanh phan hoa hoc va gia tri dinh dudng 1a dwong nhién.

3.3.2. Lwong thirc dn dn vao va ty 1¢ tiéu héa cac chit dinh dudng cac loai
thirc dn

Thi nghi€ém duogc tién hanh 5 dot, mdi dot st dung mot loai thic an. Thuc an
nudi gia sic & mirc duy tri gdm nhom: (i) d6i chung; (ii) bd sung ché phim A lidu
40 g/con/ngay va (iii) bd sung ché pham C liéu 50g/con/ngay.
3.3.2.1. Lwong thirc an an vao

Céc s6 liéu nghién ctiu cho thay kha ning thu nhan chat kho va chat hitu co
khéc nhau tiy theo loai thirc an, tuy nhién, xu huéng chung khi bé sung ché pham
sinh hoc phan giai xo A va C thi lugng vat chat kho thirc dn vao ting so véi ddi
ching (P<0,05). Cu thé vé luong chat kho an vao ctia rom: 4,13 va 4,04 so véi 3,83
kg; co kho Pangola: 4,15 va 3,93 so vai 3,81 kg; ¢o voi: 4,49 va 4,49 so voi 3,91 kg;
than cay ngo: 3,95 va 4,09 so vdi 3,90 kg; TMR: 4,11 va 4,20 so vai 3,89 kg.

V6i chat hiru co an vao ciing c6 khuynh huéng twong tu nhu vat chat kho thu
nhan cta bo thi nghiém so voi ddi ching, vi du, chat hiru co rom an vao: 3,59 va
3,52 s0 vai 3,34 kg; co6 kho Pangola: 3,84 va 3,68 so véi 3,62 kg; co voi: 4,0 va
4,01 so véi 3,38 kg; than cay ngo: 3,75 va 3,74 so voi 3,61 kg; TMR: 3,63 va 3,72
S0 Véi 3,38 kg.
3.3.2.2. Ty 1¢ tiéu héa cdc chit dinh dwéng

Ty I¢ tiéu hoa chét kho ctia rom an khau phan déi ching 1a 45,50% trong khi d6
rom an khau phan b sung ché phdm A va C 1an luot 1a 48,99 va 49,49% (P<0,05)
twong tw nhu vay, dbi véi co kho Pagola, co voi, than cdy ngd va thirc an hdn hop
hoan chinh (TMR) lan Iuot 1a 39,53 so véi 45,26 va 44,65%; 57,03 so véi 63,43 va
62,75%); 46,98 so vdi 49,24 va 48,96%; 64,99 so voi 67,92 va 65,74% (P<0,05).

Kha ning tiéu hoa protein tidu hoa cao hon khi bo sung ché pham sinh hoc
phan giai xo A va C so voi ddi ching (P<0,05). Cu thé nhu rom kho:42,65 va
42,83 so véi 36,06%; co6 khd Pangola: 50,77 va 47,21 so voi 33,31%; co voi:
71.11 va 70.97 so vdi 65.75%; than cdy ngd: 65,06 va 64.94 so vai 62,18%; TMR:
84,72 va 83,61 so v6i 67,79%. Ddi v6i xo thd: kha ning tiéu hoa chi tiéu nay cua
thirc an rom, c6 kho Pangola, ¢ voi, than cay ngd va TMR khi dugc bo sung ché
phdm A va C ciing c6 sy ting 1én déng ké (P<0,05) so voi déi ching lan luot 1a
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62,40 va 62,66 so voi 60,10%; 58,30 va 50,46 so voi 36,57%; 67,51 va 66,02 so

V61 62,92%; 39,53 va 39,63 so véi 34,91%; 61,86 va 60,63 so voi 53,68%.

Thao luan chung thi nghiém 3

Két qua vé kha nang thu nhan chét kho va chét hitu co ciia cac loai thirc n trong
nghién ctru nay c6 su bién dong khéc nhau, diéu nay c6 thé dugc 1y giai 1a do co su
khac nhau vé thanh phan héa hoc va gia tri dinh dudng cua cac loai thirc an. Tuy
nhién, xu huéng chung khi bd sung ché pham sinh hoc phan gia xo A va C thi lwong
thirc in va chit hitu co an vao ting so véi ddi ching(P<0,05). Trong nghién ciru nay,

khi bd sung ché pham sinh hoc A (chira chung Aspergillus oryzae) va ché pham C

(chtra cac chung Aspergillus oryzae, Lactobacillus, Bacillus va Saccharomyces) vao

khau phan nuéi dudng da lam ting dang ké kha ning tiéu hoa cac chat dinh dudng chi

yéu c6 trong cac loai thirc an. Cu thé, ty 16 tiéu hoa chit kho ciia rom an khau phan ddi

chimg 14 45,50% trong khi d6 rom an khau phan bé sung ché pham A va C lan luot la

48,99 va 49,49% (P<0,05) twong tw nhu vay, dbi v6i than ciy ngd, co voi, ¢ kho

Pagola va thirc an hdn hop hoan chinh lan Tuot 1a 46,98 so voi 49,24 va 48,96%; 57,03

S0 Vi 63,43 va 62,75%; 39,53 so vai 45,26 va 44,65%; 64,99 so voi 67,92 va 65,74%

(P<0,05). Ly do cho viéc tang lugng thirc dn dn vao la do bd sung probiotics trong

khéu phan da ting cudng hoat dong ctia vi khuan phén giai xenlulo trong da c6 va tac

dong tich cuc dén do pH cua da co, theo do cai thién qua trinh phan giai xo va luong

chit kho an vao (Desnoyers va cs., 2009).

3.4. ANH HUONG CUA BO SUNG CHE PHAM SINH HOC VAO KHAU PHAN CO SO LA
THUC AN GIAU XO NUOI BO LAI SIND SINH TRUONG PEN LUQONG THUC AN THU
NHAN, TANG KHOI LUONG, HIEU QUA SU DUNG THUC AN VA HIEU QUA KINH TE

3.4.1. Thanh phén héa hoc va gia tri dinh duéng cia thic dn thi nghiém

Két qua cho thdy gi4 tri ning luong trao ddi (MJ/kg DM) cua c6 voi va thirc
an tinh trong thi nghiém tuong tmg 1a 8,69 va 11,6 MJ/kg chéat kho. V& ham lugng

MJIME/kg DM ctia ¢6 voi va thitc an hdn hop trong thi nghiém nay ciing khong sai

khac nhiéu so véi két qua nghién ctru vé hai loai thirc dn tuong tu trude day ¢ Viét

Nam. Theo Pinh Van Mudi. (2012) gia tri ME cua thic dn phu thudc vao nhiéu

yéu td, trong s6 d6 thanh phan hoa hoc cta thirc n va ty 16 tiéu hoa cac chat dinh

dudng c6 trong thire dn do.

3.4.2. Anh huéng ciia khiu phian bd sung ché phiam sinh hoc dén hrgng thirc

an thu nhén bo thi nghiém

Két qua bang 3.14 cho thdy, lugng vat chat kho an vao dao dong tir 6,40 —

7,04 kg/con/ngay, thap nhat thdy & nhom bo in khiu phan ddi chimg (PCO), cao

nhit & nhom bo an khau phan b sung ché phim (A40) c6 sy sai khac (P<0,05).

Luong chat kho an vao tinh trén 100 kg khdi lugng co thé dao dong tir 2,57 — 2,70

kg, cao nhit thiy ¢ bo an khau phan (C40) tiép theo 1a khau phan (C50) va thap

nhét 1a nhém bo & 16 (BPCO) tuong (g cao-thap 14 2,70; 2,61 va 2,57 kg (P<0,05).
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Bing 3.14. Anh huéng ciia bé sung ché pham dén lwong thirc dn thu nhin

(Mean + SD)

) A Khau phan
Chi ticu BC (0) A40 C50
Vit chit kho thu nhin
kg/con/ngay 6,40°+ 0,91 7,042+ 0,47 6,72+ 0,46
kg/100 kg KL 2,57°+0,11 2,700+ 0,18 2,610+ 0,14
g/KLO™ 102,04+ 17,64  108,63°+19,32  104,48°+20,11
Chiit dinh dwéng thu nhin
ME, MJ/con/ngay 61,47¢+ 8,97 67,282+ 4,05 63,620+ 4,08
CP, kg/con/ngay 0,81+ 0,12 0,892+ 0,05 0,84+ 0,05
NDF, kg/con/ngay 3,60° + 0,49 4,012+ 0,32 3,902+ 0,32
ADF, kg/con/ngay 2,05+ 0,28 2,292+ 0,19 2,228+ 0,18

Vé céc chét dinh dudng an vao nhu lugng dn (ME-MJ/con/ngdy), protein tho
(kg/con/ngay), NDF (kg/con/ngay) va ADF (kg/con/ngay) tuong ung dao dong tu
(61,47 — 67,28 MJ); (0,81 — 0,89 kg); (3,60 — 4,01 kg) va (2,05 — 2,29 kg) tuy theo
khau phan dong thoi co sy sai ¢6 su sai khac (P<0,05) gitra nhom bo an khau phan
(A40) va (C50) so véi bo an khau phan déi chung (BCO).

3.4.3. Anh huwéng ciia khiu phén bd sung ché phim sinh hoc dén thay ddi
khéi lwgng bo thi nghiém

Khéi lwong va ting trong cia bo thi nghiém duoc trinh bay & Bang 3.15.

Bing 3.15. Thay dbi khoi lwong bo thi nghigm (Mean = SD)

Y ia Khéu phan
Chi tidu BC (0) A40 C50
KL ban dau (kg) 2246+ 10,6 2224+83 2250+ 125
KL thang 3 (kg) 27380+77 29822482  2004%= 10,5

Ting KLci giai aoan (kg/con/ngay)  0,586°+ 0,050 0,902+ 0,033 0,779 + 0,037

Két qua cho thdy, ting KL binh quén ca giai doan thi nghiém, ting KL trung
binh hang ngay ctia nhom bo an khau phan thi nghiém b sung ché pham (0,779 —
0,902 kg/con/ngay), trong khi d6 bod an khau phan ddi ching (PCO) chi dat 0,586
kg/con/ngdy va co su sai khac (P<0,05). Két qua nay ciing dugc thé hién qua sinh
truong tuong ddi cia cac nhom bo an cac khau phan khac nhau theo tht ty tir cao-
thap 1a (A40), (C50) va (DCO) twong tmg 1a 7,3; 6,3 va 4,9%.

3.4.4. Hiéu qua sit dung thirc an

Két qua cho thay tiéu ton thirc an cho 1 kg ting KL dao dong trong pham vi
tir 7,80 — 10,92 kg VCK/kg tang khdi lwong, thip nhat & nhém bo an khau phan bo
sung ché pham sinh hoc A (A40) tiép theo 1a nhom bo an khau phan bo sung ché
pham sinh hoc C (C50) va cao nhat & nhom bo in khau phan déi chang (BCO)
tuong (ng thap-cao 1a 7,80; 8,63 va 10,92 kg va c6 sai khac (P<0,05).
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Bdng 3.16. Hiéu qud st dung thirc an ciia bo thi nghiém (Mean + SD)

7 n9E Khéiu phan
Chi tidu BC (0) A40 C50
VCK an vao (kg/con/ngay) 6,40°+ 0,91 7,042+ 0,47 6,72+ 0,46

Tang KL giai doan (kg/con/ngay) 0,586°+ 0,050 0,902%+ 0,033 0,779°+ 0,037
Tiéu ton TA (kg VCK/kg ting KL) 10,92+ 1,02 7,808+1,13 8,63+ 1,08
ME an vao (MJ/con/ngay) 61,47°+£8,97  67,28°+4,05 63,62° + 4,08
HQSD ME (g tang trong/MIME) 9,53+ 1,15 13,412+ 1,21 12,242+ 1,18

Hiéu qua sir dung ning lugng thirc dn cua khau phan ¢ bo trong thi nghiém
do dong tir 9,53 — 13,41g ting trong/MJ ning lugng trao ddi, cao nhat & nhém bod
an khau phan b sung ché pham A tiép dén 1a nhom bo an khau phan bd sung ché
pham sinh hoc C va thap nhit & nhom bo an khau phan déi chimg tudng (g cao-
thép la 13,41; 12,24 va 9,53 (g tang trong/MJME) va c6 sai khac (P<0,05).

3.4.5. So' b tinh toan hiéu qua nuéi dwéng bo thi nghiém

Dua trén co s& gid nguyén liéu phdi tron thirc an tinh, bd mua va ban tai thoi
diém bt dau va két thuc thi nghiém, so bo tién hanh tinh toan hiéu qua vd béo.
Két qua cho thay, lgi nhuan mang lai & nhom bo nudi bang khau phan b sung ché
pham sinh hoc A va C 1an lugt 1a 1.226.000 va 1.003.000 dong/con/thang) trong
khi d6 nhoém bo an khau phan déi ching ciing dat 713.000 ddng/con/thang.

Thao luan chung thi nghiém 4

Vé luong thirc an thu nhan cia bo lai Sind nuéi khiu phan thi nghiém dao
dong trong pham vi tir 6,40 — 7,04 kg vat chét kho/con/ngay (bang 3.14), cu thé 1a
lugng VCK an vao cua cac 16 thi nghiém (A40) va (C50) tuong tmg la 7,04 va
6,72 kg/con/ngay trong khi d6 gia tri nay & 16 ddi chung (BCO) 1a 6,40
kg/con/ngay va co su sai khac (P<0,05). Piéu nay phu hop két qua cac nghién ctu
cua Kumar va Sirohi, (2013); Prasteng va cs. (2013) la ché pham sinh hoc enzyme
phan giai xo thudng duoc sir dung dé cai thién chirc ning tiéu hoa cua gia suc nhai
lai truong thanh. Theo Kearl (1982) bo 200 — 300 kg, tang trong 0,75 kg/con/ngay
can 5,4 —7,4 kg chat kho/con/ngay.

Két qua vé tang khdi luong cua bo trong thi nghiém nay (0,586 — 902
kg/con/ngy) cao hon két qua nghién ctru trude day ciia Vii Van Noi va cs, (1999)
va cao hon két qua cia Clarke va cs, (1996), tang KL ¢ bo cai lai Sind v6 béo 14 0,60
— 0,66 kg & bo cdi loai thai. Nhu vay bo sung ché pham sinh hoc di lam ting cuong
kha nang phan giai chit xo trong khau phan tir d6 1am ting kha ning tiéu héa va hap
thu cac chat dinh dudng cua khau phan. Tang khéi lugng cao hon & gia stc nhai lai
la do tang cuong hoat dong phan giai xenluloza theo do cai thién qua trinh phan giai
chat xo tir d6 giam hoat dong cuia cac vi sinh vat san xuat amoniac dan dén luong
protein san c6 dugc hap thu & dudng rudt nhiéu hon (Kowalski va cs., 2009).

Tiéu tén thirc dn cho 1 kg ting KL cta bo trong nghién ciru nay dao dong tir
7,80 — 10,92 kg VCK/kg ting KL tuwong (ng Vi nhom bo an khau phan bo sung
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ché pham sinh hoc A (40g) va C (50g). Nhu vay, chi tiéu nay cia nhom bo in
khau phan dugc bd sung ché pham sinh hoc nam trong khoang tiéu chuan khuyén
cao cua ARC (1980); NRC (1984); INRA (1989); va AFRC (1993) dao dong trong
khoang 7,1 — 8,8 kg chat kho/kg ting trong. Theo Kearl (1982) bd 200-300 kg,
tang khdi lugng 0,75 kg/con/ngay can 5,4-7,4 kg chat kho/con/ngay. Hiéu qua sir
dung ning luong thirc an cia khau phan bd sung ché pham sinh hoc (A40) va

(C50) trong thi nghiém nay twong ung la 13,41 — 12,24 ¢ tang trong/MJ ME. Nhu

vay, chi s6 nay nam trong khoang gia tri hiéu qua sir dung ning lwong thirc an

dugc tinh toan tir tiéu chuén 4n cua Kearl (1982); NRC (1984) va AFRC (1993) tir

11,45 — 12,58g ting trong/MJ ning luong trao ddi.

3.5. ANH HUOGNG CUA BO SUNG CHE PHAM SINH HQC VAO KHAU PHAN NUOI BO
LAI HUONG SUA %HF BEN LUQONG THUC AN THU NHAN, NANG SUAT, CHAT
LUONG SUA, HIEU QUA SU DUNG THUC AN VA HIEU QUA KINH TE

3.5.1. Thanh phé‘in hoéa hoc va gia tri dinh dwdong ciaa thirc in thi nghiém

Bing 3.18. Thanh phin héa hoc va gid tri dinh dwéng thive an thi nghiém

Loai thitc &n DM CP CF NDF ADF Ash ME

j (%) % DM (Kcal)
Co voi 12,8 6,95 37,19 69,31 40,11 11,88 2061
C6 kho Pangola 91,68 514 39,15 80,88 43,67 4,28 1312
Cay ngb u chua 22,07 6,72 3381 68,88 44,83 57 2500
Sén tuoi 27,7 3,25 2,61 19,57 4,05 2,53 2884
Cam hdn hop C40 91,25 16,8 4,92 19,4 6,3 8,13 2740

Két phan tich thanh phan hoa hoc va gié tri dinh dudng ciia thirc an nudi bo
sita thi nghiém cho thy, trir cam hon hop va san tuoi, cic nguyén liéu thie an tho
dung phdi hop khau phan nuéi dudng c6 bién dong vé cac chi tiéu thanh phan hoa
hoc. Co su khac nhau vé két qua nay cé thé 1a do ngudn gbc cua cac nguyén lidu
thirc an khac nhau, diéu kién khi hau, dat dai & mdi ving khac nhau.

3.5.1. Anh hwéng ciia khiu phéan bo sung ché pham sinh hoc dén lwong thirc
an thu nhéan cia bo thi nghiém
Bing 3.19. Anh hwong ciia bé sung ché pham dén thu nhén thirc dn ciia bo
nudéi thi nghiém (Mean + SD)

Y ia Khau phan
Chi tiéu PC (0) A40 C50
Chit kho thu nhin
Kg/con/ngay 13,3°+ 1,82 13,62+1,36 13,58+ 1,54
% KL co thé 2,92 3,02 2,99
Chit dinh dudng thu nhian
CPI (kg/con/ngay) 1,4° + 0,46 1,58+ 0,48 1,58+ 0,53
NDFI (kg/con/ngay) 6,4°+ 157 6,62+ 1,60 6,52+ 1,49
ADFI (kg/con/ngay) 3,4+ 0,53 3,64+0,85 3,58+ 0,74
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Khau phan
bC (0) A40 C50

Chi tiéu

OMI (kg/con/ngay) 125°+082  12.8°+085  12,7°+0,84

Két qua bang 3.19 cho thay luong chat khé an vao tinh ca giai doan tir dao
dong trong pham vi tir 13,3 — 13,6 kg/con/ngdy va khong c6 su khac nhau vé
luong chét khé an vao ciia bo an cac khau phan thi nghiém A40 va C50, tuy nhién,
c6 su sai khac 13 rét (P<0,05) vé luong thirc dn 3n vao cuia nhom bo dn khau phan
thi nghiém so véi bo an khau phan déi chimg (PCO0). Nhu vay tinh ngon miéng
ctia khau phan 1a chap nhan duoc, ddng thoi lwong thirc 4n thu nhan con phu thuoc
vao loai thirc an va cau triic ctia khau phan.

V& thu nhan c4c chét dinh dudng nhu CPl, NDFI, ADFI va OMI ¢ bo &n
khau phan thi nghiém A40 va C50 dao dong lan luot 1a (1,5 kg/con/ngay); (6,5 —
6,6 kg/con/ngay), (3,5 — 3,6 kg/con/ngay) va (12,7 — 12,8 kg/con/ngay) cao hon so
v6i bo an khau phan dbi ching (PCO) (1,4 kg/con/ngay; 6,4 kg/con/ngay; 3,4
kg/con/ngay va 12,5 kg/con/ngay) (P<0,05). Diéu nay cho thay viéc b sung ché
pham sinh hoc da lam ting cudng kha ning phan giai chit xo trong khau phan
nang cao ty I tiéu hoa tir 46 lam tang lugng thirc an thu nhan.

3.5.2. Anh hwéng ciia khiu phin bd sung ché phidm sinh hoc dén thay ddi
Kkhdi lwgng ‘

Két qua dién bién thay dbi vé khdi lugng bo thi nghiém cho thay, khéi lwong
tdng binh quén trong thoi gian nubi dudng dan bo tang dao dong trong pham vi tur
8,1 — 10,2 kg. Nhin chung muc do ting khdi lwong cua bo thi nghiém 1a thip, 1y
do bo sita di dé lra 3, lac nay khoi luong bo sira da dat muirc truong thanh vi thé
muc tang khéi lugng cua ca 3 nhom bo thap .

3.5.3. Anh hwéng ciia khiu phan bo sung ché pham sinh hoc dén ning suit sira
Bing 3.21. Niing sudt siva bo nuoi thi nghlem (Mean +=S5D)

s A Khau phan
Chil{as BC (0) A40 C50
NS sita dau ky (kg FCM/ngay) 148008  156=181 153175
NS sita cubi ky (kg FCM/ngay) 11,77°£ 1,12 13562+1,12 13,012+ 1,03
NS sita trung binh (kg FCM/ngdy) 13230+ 1,66 14532+ 140 14112+ 147
He sb gidm sira (%) 20.472+7.58 13.08°+7,18 14,975+ 6.72

Vé ning suit sira tiéu chuan (FCM) dau ky dao dong 14,8 — 15,6 kg, dén
cudi ky nang suét sira cao nhat & nhom bo an khau phan thi nghiém (A40) tiép
theo dén nhom bo an khau phan thi nghiém (C50) va thip nhat & nhom bo dbi
chimg (PCO0) twong ung la 13,56; 13,01 va 11,77 kg/con va c6 su sai khac
(P<0,05) gitra nhom bo nuéi bang khiu phan thi nghiém so vai bo ddi ching.

Ning suat sita trung binh ca giai doan cta bo thi nghiém dao dong trong
pham vi tir 13,23 — 14,53 kg/con va c¢6 su sai khac giita bo nudi khau phan bang
thi nghiém so véi bo ddi ching (P<0,05). Nhu vay, b sung ché pham sinh hoc d
lam ting ning suat sita tir 6,7 — 9,8% dong thoi duy tri do bén cho sita.
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Hé s6 sut sita caa bo thi nghiém cho thiy: thip nhat & nhom bo an khau phan
thi nghiém (A40) tiép theo dén nhom bo an khau phan 3 (C50) va cao nhat & nhém
bo doi chung (bCO0) tuong ung 13,08; 14,97 va 20,47%.

3.5.4. Anh hwéng ciaa khiu phan b6 sung ché pham sinh hoc dén chat lwgng
sita cia bo thi nghiém

Két qua cho thay ham lwong chét khé dao dong trong khoang tir 12,20 — 1,48
%, cao nhat & nhom bo an khau phan A40 va thap nhit & nhom bo an khau phan
d6i chimg. Twong tu nhu ham luong vat chat kho, ham luong protein sita dat cao
nhét 14 3,37% ¢ nhom bo dn khau phan A40 va thap nhat 1a 3,19% thiy & nhom bo
an khau phan d6i chimg (PC0). Ham luong mé sita ciing c¢6 su khac biét (P<0,05)
gitta nhom bo &n khau phan duoc bo sung ché pham sinh hoc so v6i nhom bo dbi
chimg (4,33 va 4,21 so véi 4,10%). Ddi voi chét ran khong m& (SNF), cting c6 sy
khac biét (P<0, 05) gitra nhom bo an khau phan dugc bd sung ché pham sinh hoc so
voi nhém bo ddi ching (7,87 va 7,61 so vai 7,38%). Piéu nay cho thdy, viéc bd
sung ché pham sinh hoc va thirc n nudi dudng bo sira khong nhimg lam tang nang
SuAt sita ma con cai thién chét luong sira, didu nay dugc phan 4anh qua gia tri md sira
ctia nhom bo an khau phan bd sung ché phdm so véi ma sita cua nhoém bo an khau
phan dbi chimg (4,33 va 4,21 so v6i 4,10%). Chi tiéu vé chit rin khong m& va ty
trong sita ciing cho thiy nhom bo an khau phan bo sung ché pham c6 gia tri cao hon
$0 v&i nhém bo in khau phan ddi chang.

3.5.4. Hiéu qua sit dung thirc an
Bdang 3.23. Higu qud sir dung thiec an ciia bo sita (Mean = SD)

) ia Khau phan
Chi ticu BC (0) A40 C50
VCK an vao (kg/con/ngay) 13,3"+ 1,82 13,6%+1,36 13,58+ 1,54
NS sira T.Binh (kg FCM/ngay) 13,23°+ 1,66  14,53*+ 1,40 14,118+ 1,47
TTTA (kgVCK/kg FCM) 1,01 0,94 0,96

Bang 3.23 cho thay, tiéu ton thic an (kg VCK/kg sita tiéu chuan — FCM) dé
san xuat 1 kg sira tiéu chuan dao dong tir 0,94 — 1,01 kg thap nhat thiy & nhom bo
sira an khau phan A40 (0,96 kg VCK) tiép dén va bo an khau phan C50 (0,99 kg)
va cao nhat & bo an khau phan BCO (1,01 kg VCK/kg sita FCM).

3.5.5. So’ b tinh toan hi€u qua nuédi duwdng bo sira thi nghiém

Dua trén co s& gia nguyén liéu phdi tron thirc an va ban sira tai thoi diém bét dau
va két thuc thi nghiém, so b tién hanh tinh toan hiéu qua kinh té. Két qua cho thay thu
nhap ¢ nhém bo nudi bang khau phan bd sung ché pham sinh hoc A (Best'Rumen®)
va ché phim C (Best'Rumen®) lan luot 1a 1.722.000 va 1.558.500 dong/con/thang)
trong khi d6 nhom bo in khau phan déi chimg chi dat 1.153.500 dong/con/thang. Thu
nhap chénh léch so vai dbi chirg 405.000 — 568.500 dong/con.

Thao luidn chung thi nghiém 5
Luong chat kho in vao trong nghién ciru nay tinh ca giai doan tir dao dong tir
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13,3 — 13,6 kg/con/ngay. Luong chit kho an vao tinh trén 100 kg khéi luong co
thé bién dong dong tir 2,92 — 3,02 kg, theo NRC (2001) lwong thirc an thu nhan
lugong chét khé cua bo dao dong tr 2,8 — 3,2%. V& thu nhén cac chat dinh dudng,
CP (1,5 kg/con/ngay), NDF (6,5 — 6,6 kg/con/ngay), ADF (3,5 — 3,6 kg/con/ngay)
va OMI (12,7 — 12,8 kg/con/ngay) & bo dn khau phan thi nghiém (A40) va (C50)
déu cao hon so véi bo dn khau phan ddi chimg (PCO). Piéu nay cho thiy viéc bd
sung ché pham sinh hoc da lam ting cuong kha niang phan giai chat xo trong khau
phan thong qua tac dong lam cac tiéu phan thirc n 1 bj pha v& trong da co nhanh
hon va do do thoat qua da cé nhanh hon, ty 1€ tiéu hoa cao hon (Moseley va Jones,
1984; Jamot va Grenet, 1991), tir d6 lam tang hmng thirc an thu nhan. Theo Poppy
va ¢s. (2012) b6 sung chung S. cerevisiae vao khau phan in bo sita, lugng vat chat
khé 3n vao cia bo ddu ky va cudi ky cho sira ting twong tng 1a 0,62 va 0,78
kg/ngay. Tang lugng thire an thu nhén cung véi viéc cai thién kha nang phén gidi
thirc an cta vi sinh vat c6 thé duoc cho 1a co ché hoat dong caa ché pham sinh hoc
cai thién kha ning san xuit cua gia suc.

San lugng sira trung binh ca giai doan cua bo thi nghiém trong nghién ctu
nay dao dong tir 13,74 — 15,36 kg/con va c6 sy sai khac giira bo nuéi khau phan
bang thi nghiém so va&i bo ddi chimg (P<0,05), viéc bd sung ché pham sinh hoc
A40 va C50 da lam ting nang sut sita tir 6,7 — 9,8%. Két qua nay phu hop voi két
qua phan tich dir liéu I6n dugc Poppy va cs. (2012) cho thiy, cac ché pham sinh
hoc chira S. cerevisiae dung bd sung vao khau phan an da lam ning suét sita ting
1,18 kg/ngay.

Vé chit luong sita, ham luong ma sira trong nghién ctru ndy ciing ¢ sy khac
biét (P<0,05) giita nhém bo dn khau phan duoc bd sung ché pham sinh hoc A40 va
C50 so0 véi nhom bo ddi chimg (4,33 va 4,21 so v6i 4,10%). Theo nghién ciru cta
Dutta va cs., (2009), bd sung truc tiép ché pham gom hai ching Enterococcus
faecium va Saccharomyces cerevisiae lam tang ty 1 chit béo trong sita bo do ting
san luong axit béo bay hoi (VFA). Theo Poppy va cs. (2012) bé sung chung S.
cerevisiae vao khau phan an bo sita da lam ting md sita tiéu chuan 1,61 kg/ngay,
tang protein sita 0,03 kg/ngdy va nang luong hiéu chinh sitra ticu chuan 1,65
kg/ngay. Viéc tang nang suat sita, ty |¢ chét ran khong m& va protein sira & bo sira
lién quan dén sb luong vi khuan phan giai xenluloza, phéan giai chat xo va thay doi
axit béo dé bay hoi trong da co (Martin va Nisbet, 1990).

Tiéu t6n thirc an (kgVCK/kg sira tiéu chuan — FCM) dé san xuat 1 kg sita tiéu
chuan dao dong tir 0,96 — 1.05 kg thip nhat thay & nhom bo sita an khau phan A40
(0,96 kg VCK) tiép dén va bo an khau phan C50 (0,99 kg) va cao nhat & bo an khau
phan ddi chung (1,05 kg VCK/kg sira FCM). Nghién ctu ciia Weiss va cs. (2008)
cho thay, khi b6 sung chiing Propionibacterium P169 va Saccharomyces cerevisiae
vao khau phan, khong thdy sai khac 1o rét vé ning suat sira bo so voi ddi chang,
nhung 1am giam tiéu ton thie in va ting 4,4% hiéu qua sir dung ning luong.
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CHUONG IV: KET LUAN VA PE NGHI

4.1. Két luan

— B6 sung ché pham A (BestFfRumen®) mirc 11%o va 13%o; hoic ché pham C
(Best'Rumen®) mirc 13%o va 15%o da lam tang lwong khi in vitro san sinh, ty 1¢
tiéu hoa chat hitu co va VFA so véi cac mic bd sung khac.

— B0 sung ché pham A mirc 40g; hoic ché pham C mirc 509 da lam tang ty I¢
phan giai VCK in sacco, s6 luong vi khuan (bacteria), dong vét nguyén sinh
(protozoa) va nam (fungi) & da c6 ciia bd dn cac khau phan co so 1a rom; co Voi;
c6 kho Pangola; than cdy ngd so véi muc bd sung khac.

— B6 sung ché pham A muc 40g; hoic ché pham C murc 509 vao cac khau
phan co so 1a rom; than cdy ngd; co Voi; co kho Pangola hoic TMR di lam ting
lugng TA va chét hitu co thu nhén; tang kha nang tiéu hoa in vivo Protein thd, M&
thd, NDF, ADF, Xo tho, Chat hitu co so v6i 16 khong bo sung.

— B6 sung ché pham sinh hoc A (Best'Rumen®) muc 40g; hoic ché pham C
(Best'Rumen®) mirc 50g vao cac khau phan nuéi dudng bo lai Sind di lam ting
khdi luong tir 586, 0 kg/con/ngay (16 khong bd sung ) 1én 0,779 — 0,902 kg
(P<0,05), giam tiéu tén TA (kg VCK/kg ting KL) tir 10,92 kg (16 khong b sung)
xubng 7,80 — 8,63 kg. Tang hiéu qua sir dung nang lwong thirc an cua khau phan
tur 9,53 1én 12,24 — 13,41 g tang trong/MJ ME

— Bb sung ché phém sinh hoc A (BestfRumen®) mirc 40g; hoic ché pham C
(Best'Rumen®) mtic 50g vao cac khau phan nudi dudng bo % HF (i) lam ting NS
stra tur 13,23 kg 1én 14,53 kg stra FCM; (ii) lam giam tiéu tén TA (kg VCK/kg sita
tiéu chuan) tir 1,01 kg (16 khong bd sung) xudng 0,94 — 0,96 kg VCKI/kg sira FCM
(iii), 1am giam hé so sut sita tir 20,47% (16 khong bd sung) xudng 13,08 va
14,97%; (iv) cai thién cac chi tiéu chat lugng sira.

4.2. B¢ nghi

Ap dung b6 sung ché phdm enzym phin giai xo (Best'Rumen®) liéu
40g/con/ngay hoic ché pham C (BestfRumen®) liéu 50g/con/ngay vao cac khau
phan nuéi dudng bo lai huéng thit va bo sita HF.
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