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tr ndm 2013 - 2019. Céc sb liéu, két qua néu trong ludn an 1a trung thuc va
chua dugc cong bd trong bt ky cong trinh nao khac. Moi trich dan déu co
nguon gdc rd rang.
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LOI CAM ON

DPé hoan thanh luan an nay, t61 da nhan dugc sy quan tam, giap do cua
cac thiy, co gido, cac tap thé, c4 nhan cing ban bé dong nghiép.

Trudc tién, toi xin bay to su biét on sau sic t6i cac thdy hudng dan khoa
hoc: TS. Pham Kim Cuong, PGS.TS. Mai Van Sanh va ¢d GS.TS. Vii Chi
Cuong. Cac thay da tan tAm va nhiét tinh gitp dd, truyén dat kién thirc chuyén
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nghién ctru sinh dé hoan thanh luan 4n.

T6i xin chan thanh cam on Ban giam dbc Vién Chan nudi, Phong Dao
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kién thuan loi dé toi hoan tat cac thu tuc bao vé ludn an.

T6i xin chan thanh cam on, TS. Chu Manh Thing trudng phong Pao tao
va Thong tin va cac can bo 1am viée tai quy phong. Pong thoi, t6i xin cam on
cac can bo nghién ctru tai B0 mon Dinh dudng va thirc an chan nuoi, Trung
tam thyc nghi€ém va bao tdn vat nudi, Trung tam nghién ctru bo va déng co Ba
Vi, Phong chin nudi — thu y huyén Eaka (Pak Lak) da c6 nhiéu trao doi va
gitp do to1 trong viéc hoan thanh luan an.

Nhan dip nay, t61 xin chan thanh cam on cac co quan cua tinh Ninh Binh
da tao moi diéu kién va nhiét tinh gitp do to1 trong qua trinh hoc tap va hoan
thanh luan an.

Cubi cung, t61 xin dugc danh nhirng tinh cam, 161 cam on sau sdc nhat
t&i toan thé nguoi than trong gia dinh, ban bé than thiét, dac biét 1a vo va cac
con cua toi da ludn dong vién, gitp dd t6i trong sudt qua trinh hoc tap va hoan
thanh ban luan an nay.
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MO DAU

1. Pat van dé

Thirc an tho 13 ngudn cung cap ning luong chinh cho dong vt nhai lai
ma mot trong nhitng thanh phan chinh trong thirc an thdé do 1a xenlulo, chung
1a chat tao mang sinh hoc phong phii nhat trén trai dat (Avellaneda va céng s,
2009; Paloheimo va céng sw ., 2010). Nhiéu loai thirc dn tho ngudn gbe thuc
vat nhu cay thtrc an, cac loai phu pham trong trot (rom, than cdy ngd sau thu
béap, ngon 14 mia ...) va mot s6 phu pham ché bién cong-ndéng nghiép thudng
c6 chat lugng thap do kha ning tiéu hoa thap va han ché cung cip ning lugng
cho dong vat, do d6 khi str dung chung trong khau phan nuéi dudng thi loai
thirc an ndy gop phan 1am bai tiét nhiéu chat dinh dudng do c¢6 céc lién két phirc
tap han ché kha ning phan giai cac thanh phan ciia thanh té bao trong da co
theo d6 anh hudong dén kha ning tiéu hoa cac chit dinh dudng (Beauchemin va
cong sir., 2004). Diéu nay doi hoi can phai tim phuong phap tdi wu hoa viée si
dung thirc an tho trong chan nuoi. Mot trong cac lua chon dugc dé cap do la su
dung cac enzym ngoai sinh dé hd tro va thuc day qua trinh tiéu hoa (Avellaneda
va cong su., 2009). Cac enzym ngoai sinh dugc st dung & dong vat nhai lai c6
ngudn gbc tir nAm (phan 1én 1a Trichoderma longibrachiatum, Aspergillus
niger va A. oryzae) va tir vi khuan (Bacillus spp., Penicillium funiculosum) c6
hoat tinh phén giai xenlulo va hemicellulo cao, duoc két hop & dang 1ong hoic
dang bot sau d6 dugc bo sung vao thirc in hdn hop hoan chinh, c6 khd, thirc dn
1 chua, thirc an tinh, chét b6 sung hodc premix dé tang kha nang phan giai chat
dinh dudng trong thanh té bao (Beauchemin va céng su., 2004).

O Viét Nam, it 6 cong trinh nghién ctru san xuat cac ché pham vi sinh
ti€u hoa thue an giau xo phuc vu chan nuoi, dac bi¢t 1a chan nuoi gia suc nhai
lai. Vé6i dic diém thie dn cho gia suc nhai lai thuong c6 ham luong xo cao hon

rat nhiéu so véi thirc dn cho lon va ga. Xut phat tir Iy do trén, dé tai st dung



cac san pham sinh hoc 6 hoat tinh cao san xudt trong nudc trén co so st dung
cac chung vi sinh vat an toan (ndm soi, vi khuan) sinh tong hop hé enzyme
cellulase tir Bao tang giéng chuén vi sinh vat trong khau phan nuéi dudng bo
dé cai thién kha ning phan giai thirc an gidu xo nhdm nang cao hiéu qua su
dung thtrc dn, giam gia thanh san phdm va goép phan 1am ting hiéu qua kinh té
cho nganh chan nuoi.
2. Muc tiéu nghién ciru

— Xac dinh liéu luong bo sung thich hop ché pham sinh hoc phan giai xo
nham nang cao ty 1é tiéu hoa nguyén liéu thic an giau xo.

— Panh gia hiéu qua sir dung cac ché pham sinh hoc phan giai xo trong
khau phan nudi dudng bo thit va bo sira.
3. Y nghia khoa hoc va thwe tién ciia ludn 4n
3.1. Y nghia khoa hoc ciia dé tai

— Két qua cta dé tai luan 4n d3 minh chimg viéc bd sung ché pham sinh
hoc phan giai xo vao khau phan an cho bo ¢6 tac dung tich cuc dén téc do va
dic diém sinh khi in vitro, ty 1¢ va dac diém phan giai in sacco, ty 1€ tiéu hoa
chat dinh dudng cia thic an nhiéu xo, déng thoi ting khéi lugng co thé, giam
tiéu ton thirc an cho bo thit lai Sind va ting ning suat, giam hé s sut sita cho
bo lai %HF.

— Két qua cua dé tai con 1a tai liéu tham khao trong nghién ciru va giang
day chuyén nganh.
3.2. Y nghia thuc tién ciia dé tai

B sung ché pham sinh hoc Best'Rumen® (A) va Best"Rumen® (C) da

mang lai nhitng két qua t6t trong chan nuoi bo thit va bo sita, béi vay két qua
d6 cua dé tai dé dang duogc ap dung thuc tién & cac co s& chan nudi bo thit va

bo sira nham ting nang suat va hiéu qua kinh té.



4, Nhirng dong gop mdi cia ludn an

— Két qua luan an da bo sung thém dit liéu thanh phan héa hoc va gia tri
dinh dudng cua cac loai thurc an cho gia stic nhai lai;

— Luan 4n 1a cong trinh khoa hoc dau tién di danh gia duoc anh hudng cua
murc bo sung ché pham sinh hoc phan giai xo vao khau phan dén téc do va dic
diém sinh khi in vitro, ty 1 va dic diém phan giai in sacco, ty 1¢ tiéu hoa chat
hitu co, gid tri nang lugng (ME) va ham luong axit béo mach ngan ciia mot so
thire an nhiéu xo. Mit khac né con dong gop cho goi ¥ c6 hiéu qua vé licu
lugng b6 sung ché pham Best'Rumen® (A) va BestfRumen®@ (C) dén kha
nang phan giai mot sb thirc an nhiéu xo cho bo lai sind va bo sita %HF dang
nuodi ¢ Viét Nam.

— Céc diém méi nay co y nghia khoa hoc va thuc tién rat cao trong tai liéu
giang day va nghién ctru khoa hoc ciing nhu trong thyc tién chin nudi dai gia

suc hién nay.



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. Céu triic ciia thanh té bao thuc vat

Khong giéng nhu dong vat, thuc vat khong cé hé théng xuong nang do
dé chéng lai tdc dong cua trong luc; thay vao d6, chung stir dung luc tich tu
trong thanh té bao ¢ thé du manh dé giir cdy nhung dong thdi cho phép udn va
nén ¢ mot sd cdy, chang han nhu khi c6 gié (Burton vd cdng suw., 2010). Trong
tu nhién, cac 16p cua thanh té bao thuc vat dugc minh hoa bﬁng mo hinh cua

gd (Hinh 1.1).

Lép trong thanh

té bao thixr cap (S3)

Lép giffa thanh

té bao thir cap (S2)

Lép ngoal thanh

té bao thir cap (S1)
Thanh té bao so cap

{Priraary wrall)

Lép gian bao

(IvIiddle laraella)

Hinh 1.1. Cdu triic thanh té bao thuc vt

O giira cac té bao, co mot hop chat dong vai trd nhu keo dan gin két cac
té bao lai voi nhau, d6 13 16p gian bao. Lép ndy cau tao tir cac chat keo, ¢ ban
chét 1a pectin va khong cé tac dong vé quang hoc. Bén trong 1a thanh té bao so
cap, duoc chia thanh 2 miat: bén trong va bén ngoai. Su sap xép clia cac vi soi
trong thanh té bao so cap theo hudng phan tan ting dan tir mit trong ra mat
ngoai. Tiép dén 14 thanh té bao thir cap gdm 3 16p: 16p ngoai (S1), 16p giita (S2)
va 16p trong (S3). Su phan chia thanh té bao thir cap thanh 3 16p S chu yéu 1a



do sy dinh huéng khac nhau cia cic vi soi trong ba 16p d6. Pién hinh cac vi
soi dinh huéng d6 xodn trong vach té bao. Lop ngoai ctia thanh té bao thi cip,
cac vi sg1 dugc dinh hudng trong cAu tric xodn chéo c6 do nghiéng tao thanh
mot goe 10n véi truc doc cua té bao. Lop gitra 1a 16p day nhét va & 16p gitra ¢6
goc nho va do nghiéng ctia soi xoan dc trong khi vi soi trong 16p 3 dugc sip
xép nhu & 16p ngoai, véi mdt goc rong véi truc doc cua té bao.

Chtrc niang cua thanh té bao 1a chdng d& cho cac co quan cua cdy dic
biét 1a cac vach day va cing. N6 con co cac chiic ning quan trong nhu hap
thu, thoat hoi nudc hay van chuyén va bai tiét. Ngoai vai tro cAu trac, thanh té
bao con 1a ngudn cung cép niang lugng cho cdy. Vi dy, hat cia nhiéu loai ngii
cdc nhu ngd, lta mi va gao chira ndi nhii chil yéu 1a tinh bot, nhung thanh té
bao cua 16p vo ngoai dong vai tro nhu mot ngudn ning luong trong qua trinh
nay mam; Nguoi ta udc tinh rang c6 toi 18% luong glucose ctia hat lia mach
nay mam duoc giai phong tir (1,3; 1,4) — p— D - glucans tir thanh té bao (Burton
va cong su., 2010).

Lignocellulose 14 thanh phan cdu tric chinh cta thyc vat than gd va cac
thuc vat khac nhu co, lua, ngo... Thanh phan chil yéu cua lignocellulose 1a
cellulose, hemicellulose va lignin. Cellulose va hemicellulose la cac dai phan
tlr cdu tao tir cac goc dudng khac nhau, trong khi lignin 1a mot polymer dang
vong duoc tong hop tir tién phenylpropanoid. Thanh phan ciu tao va phan trim
ctia cac polymer nay 1a khac nhau giira cac loai. Hon nita, thanh phan céu tao
trong cling mot cay hay cac cdy khac nhau 1a khac nhau dya vao do tudi, giai
doan sinh trudng, phat trién cta cdy va cac diéu kién khac.

Thanh phan cellulose, hemicellulose va lignin trong thanh té bao thuc

vat chiém tuong tng (35 — 50%); (20 — 35%) va (10 — 15%).



1.1.2. Xenlulo
Xenlulo 1a mot phan tor mach thang ciia p-glucan khong hoa tan, gém
>15.000 gbc D-anhydroglucopyranose duoc lién két véi nhau bang lién két véi

cau ndi p (1 — 4). Cong thirc héa hoc ciia Xenlulo duwoc minh hoa qua Hinh 1.2.

OH -
HO
40 0.0 2
0
Ho® L
OH

= -n
Hinh 1.2. Cong thirc hoa hoc cua cellulose

Xenlulo hau nhu chi duge tim théy trong thanh té bao cua thuc vat va
cdy cbi, nhung né ciing xuat hién trong cac sinh vat séng khac nhau nhu phan
nganh dong vat c¢6 diy sbng, tao va mot sb loai vi khuan dudi dang mang
exopolysaccharide tao ra (Lynd va cong su., 2002; Khandelwal va Windle,
2013). Tuy nhién, xenlulo do vi sinh vat tao ra thuong c6 cac dac tinh khac véi
xenlulo do thyc vat tao ra nén ung dung cua ching ciling khac nhau (Lin va
cong su., 2013). Xenlulo thyc vat dugc thuy phan boi nhiéu xenluloza khéc
nhau: endoglucanas thiy phan cac chudi xenlulo mot cach ngau nhién va tao ra
cac dong phan cua xenlulo; exoglucanase tao ra cellobiose bang cach thity phan
cac chudi cellulose nam trong lién két cudi cung cua ching va cac p —
glucosidase giai phong glucose tir cellobiose (Beauchemin va cong su., 2004).
Céc thi nghiém, stt dung cellulose tinh khiét d3 duoc dung danh gid mot $6
nghién ctru vé qué trinh thity phan va sir dung vi sinh vat. Tuy nhién, sinh khi
xenlulo phtrc tap hon xenlulo tinh khiét vi n tao ra phirc chat véi hemixenlulo

va lignin. Hon nita, c6 su khac bi¢t gitta cac mo cua thyc vat, vi du nhu mo



trung bi co thanh té bao mong hon va it hoa 16ng hon, d& bi phan huy boi cac
enzym so1 phan trong khi trung bi & cay bénh xo ctrng c¢6 do hoda 1éng cao va
c6 thanh day hon nén enzym kho phan hiy (Lynd va cong su., 2002).
1.1.3. Hemicellulose

Hemicellulose 1a mot nhom polysaccharide khong dong nhat duoc dic
trung boi cac lién két B (1 — 4) trong cu hinh xich dao, trong d6 bao gém
xyloglucans va glucuronoxylans (cé trong dicots), glucuronoarabinoxylans
(trong c6 va cay la kim), glucomannans (dicots va cd) va galactoglucomannans
(cay 1a kim) (Scheller va Ulvskov, 2010). Cong thirc hda hoc cia Hemicellulose

duoc minh hga qua Hinh 1.3.

Hinh 1.3. Cong thirc hoa hoc cua hemicellulose

Xylan 1a thanh phan chinh cia hemixenluloza, sau xenluloza,
polysaccharid c6 nhiéu nhét trong tu nhién, chiém 30 — 35% thanh té bao cia
ngil coc va co. Hemicellulose dugc coi 1a mot phan quan trong trong dinh
dudng cta dong vat nhai lai (Paloheimo va cong su., 2010). Hemicellulose
duoc téng hop trong thé Golgi cua té bao thuc vat nhd hoat dong cua mot )
glycosyltransferase duoc tim thay giita f - (1 — 4)-glucan synthase, p - (1 — 4)-
xylan synthase, va 8 - (1 — 4) - mannan synthase (Scheller va Ulvskov, 2010).



1.1.4. Lignin

Lignin 13 mot polyme phan nhanh dugc hinh thanh boi bén ruou
(coniferyl, hydroxyconiferyl, coumaryl, va rugu sinapyl) tor phenylpropanoid
cia thuyc vat, tao ra cac dang lignin khac nhau nhu: guaiacyl,
5—hydroxygualacyl, p-hydroxyphenyl va syringyl lignin ling dong trong té bao
thanh mot phan cta qua trinh trudng thanh cia cdy, sau khi hoan thanh qua
trinh phat trién cua té bao (Moore va Jung. 2001). Cong thirc hda hoc ciia lignin
dugc minh hoa qua Hinh 1.4.

OCH3

CH
HOCH, S
OCH,

HOCH,
HOH,C
OCH,
HsCO @\[ OCHs
H.CO

-
- -

CH,OH
Hinh 1.4. Cong thirc hoa hoc cua lignin

Ty 1 ctia cac hop chét phenolic thay doi tiy thudc vao ban chat cia loai
thuc vat, co quan va cac 16p thanh té bao (Taiz va Zeiger. 2006). Dang guaiacyl
lignin dai di¢n cho 95% lignin dugc tim th?iy trong thuc vat hat tran, trong khi
cd mot lugng 16n ca hai dang syringyl va guaiacyl lignin trong thuc vat hat kin.
Dang hydroxyphenyl lignin dugc tim thiy trong hau hét cac loai thuc vat véi
mot luong nho, nhung dang nay ciing duogc tim thdy trong mot loai ngd (Bm3).

Qua trinh sinh tong hop lignin bat dau bang phenylalanin. Tién chét th{r hai 1a



tyrosine hoat dong thong qua tyrosinelyase ammoniac dé tao thanh axit
coumaric. Cac enzym khac tham gia vao quéa trinh tong hop lignin 1a
phenylalanin  amoniaclyase, cinnamate 4-hydroxylase, 4—coumaroyl
hydroxylase, 0—methyltransferase, 1én men 5—hydroxylase, 4—coumarate—CoA
ligase, 4—coumaroyl-CoA hydroxylase, caffeoyl-CoA 0—methyltransferase,
cinnamoyl—-CoA reductase, cinnamyl alcohol dehydrogenase va peroxidase
(Moore va Jung. 2001). Lignin c6 trong lugng phén tir cao, tao d¢ ctrng cho
thanh té bao cta thuc vat, nén han ché sy sin c6 cta carbohydrate cau trac d6i
v6i vi sinh vat da co (Van Soest. 1994). Do d6, diéu nay lam han ché kha nang
tiéu hoa lignin va tinh sin c6 tong thé vé chat dinh dudng trong thirc 4n thod

xanh (Jung va Allen. 1995).
1.2. TIEU HOA XO O GIA SUC NHAI LAI

1.2.1. So lwge chirc nang cua da cé

Pic diém noi bat ciia bo may tiéu hod & gia stic nhai lai 13 nhimg khoang
phinh 16n, tai day c6 cac diéu kién moi truong thuan loi cho vi sinh vat 1én men
hydrat-cabon va cac chat hitu co khac. San pham cha yéu caa qua trinh 1én men
tai day 1a cac axit béo bay hoi, CHs, CO, va ATP — chat mang ning lugng can
thiét cho vi sinh vat sinh trudng va phat trién.

Nho cdu tao dic biét ciia co quan tiéu hod, gia suc nhai lai ¢ thé tiéu
hoa mot khéi luong 16n xenlulo va cic ngudn nito vo co. Da day cua gia suc
nhai lai gém 3 thi ¢ phia trudc: da cd, da td ong, da 14 sach — ching con duoc
goi 1a da day trude va mot tai nam phia sau: da mai khé — chic ning tiéu hoa
ciia phan nay giéng nhu da day & dong vat da day don. Phan da day trude
thudng chiém khoang 70 — 75% tong dung tich cua co quan tiéu hoa.

Trong da day trude, da co 1a phan 16n nhét c6 dung tich khoang 100 lit &
bo trudng thanh khdi lugng tir 500 — 600 kg (chiém hon 90% dung tich da day



trwdc). Qua trinh 16n men thirc dn xay ra ¢ da co va da td ong. Da co cb cac
diéu kién thuén loi cho hoat dong ctia quan thé vi sinh vat yém khi nhu:

— MBoi truong da cé gan nhu trung tinh (pH = 6,5 — 7,4) va tuong d6i 6n
dinh nho tac dung dém cua mudi phdt phat va bicacbonat ctiia nude bot.

— Nhiét d6 trong da co khé 6n dinh, dao dong tir 38 — 41°C.

— MB0i truong yém khi.

— Thtic an vao da co cung cap chat dinh dudng déu dan cho vi sinh vat phat

— Dich da cé ¢6 khoang 85 — 90% nudc, do am cao: 80 — 90%.

— Nong do oxy (O) dudi 1%.

— Nhu dong cua da co yéu nén thuc an luu lai lau.

— Céc san pham ctia qua trinh 1én men ludn ludn duoc trao d6i qua thanh da
co, vi vay chénh Iéch néng dd co chét ludn ludn thich hop cho qué trinh 1én men.

Do c6 céac diéu kién thuan 1gi, nén vi sinh vat da co phat trién manh vé
sb luong, da dang vé chuing loai: ching bao gém vi khuan, nam, protozoa,
mycoplasma, cac loai virat va thé thyc khuan. Mycoplasma, virGt va thé thuc
khuan khong déng vai trd quan trong trong tiéu hoa xo.

S6 luong vi sinh vat trong da co ¢ thé dat téi trén 10'%ml dich da co va
chiém khoang 60% sinh khéi vi sinh vét trong dich da c6 (Hungate, 1966).
Nhitng vi sinh vét cht yéu tiéu hoa cac hydrat-cacbon vach té bao thuc vat bao
gdm cac chung nhu Ruminococcus flavefaciens, Ruminococcus albus,
Bacteroides succinogenes va mot sd lugng it hon 1a Butyrivibrio fibrisolvens
(Baldwin va Allison, 1983). Khoang 75% vi khuéan trong dich da co bam dinh
vao cac hat thirc an (Forsberg va Lam, 1977). Cheng va cong su, (1991) da st
dung kinh hién vi dién tir quan sat thiy c6 sy hinh thanh cac dam vi khuén 16n

bam trén cac hat thirc an ¢ da co. O cung murc chat kho an vao va cung nong
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d6 NH; da c6, s6 luong vi khuin trong da co cua nhitng gia suc an rom xir 1y
amoniac 16n hon nhitng gia siic an rom khong xur Iy (Silva va Orskov, 1984).

Céc ndm ky khi chi méi duge phan 1ap tir dich da co trong khoang vai
chuc nam gén day, mac du kha nang xam nhép vao té bao thuc vat cla ching
khong béng vi khuan, nhung cac soi ndm bam sau vao mo bao thuc vat, pha
huy cac mo bao tao diéu kién cho vi khuan phan huy thanh té bao. Do d6, nAm
cling c6 vai tro quan trong trong vi¢c tiéu hoa xo (Bauchop, 1981).

S6 luong protozoa cé thé dat trén 108/ml dich da cé & gia stc an thire 4n
nhiéu xo va c6 thé chiém trén 40% tong lugng sinh khoi vi sinh vét trong dich
da co. Trai lai & khau phan c6 nhiéu tinh bot va duong thi mat do protozoa chi
dat 4x10%ml dich da co. Tuy nhién, s luong protozoa nhiéu hon yéu cau cho
hoat dong binh thuong cua da co van con 1a diéu bi an (Van Soest, 1982). Nguo1
ta dd xac dinh rang nhiéu loai protozoa c6 hoat tinh phan giai xenluloza va
chiém mot ty 1€ nhét dinh trong ti€u hoa xo & da co (Coleman, 1988; Demeyer,
1988). Phan chit hitu co ctia xac chét protozoa duoc tiéu hod ngay trong da co,
tuy nhién, phan protein cia ching di xudng da mui khé rat nho so véi tong
protein vi sinh vat (Leng, 1982b). Diéu rd rang 1 protozoa an vi khuan theo
kiéu thuc bao lam giam sinh khdi ctia vi khuan va co thé ca nim trong da co
(Coleman, 1986). Do d6 & nhiing gia suc an khau phan c¢6 ham lugng xo cao
c6 thé 1am giam ty 1¢ tiéu hoa nhitng khau phan nhu da duoc quan sat thiy trén
ctru an rom lta mi khong xur Iy va rom lta mi xt ly (Romulo, 1986). Hon nira
viéc protozoa an vi khuan lam giam lugng protein vi sinh vat trdi xuéng rudt,
do d6 loai bo protozoa c6 thé lam ting kha ning san xuat cua gia suc nhai lai
khi cho an rom (Bird va Leng, 1985). Tém lai vai trd ctia protozoa dbi voi tiéu
hoa chét xo van con c¢6 nhimg y kién chua thdng nhét, né c6 mit tich cuc 1a xuc
tién tiéu hoa chét xo nhung lai c6 mat ti€u cuc la ngan can va han ché su phat

trién cua hé vi khuan da co.
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1.2.2. Qua trinh 1én men trong da c6

Qua trinh 1én men tiéu hod thirc dn trong da co 1a mot phurc hop va lién
quan dén tac dong qua lai cta cac qua trinh 1y hoc, sinh hoc va hoa hoc, chiing
phu thudc vao vat chu, loai thirc an va h¢ vi sinh véat da cé.

San pham cudi cing clia qué trinh 1én men thtrc in bao gdm: xac vi sinh
vat, axit béo bay hoi (VFA), CO,, CH; va NHs. Phan tir mang nang luong
(ATP) dugc tao ra trong qua trinh 1én men bj thuy phan, cung cip ning luong
cho qua trinh tong hop té bao vi sinh vat tir cic chét trao d6i trung gian va tir
cac co chét co trong dich da co (vi du nhu NHs, cac axit amin, cac axit béo bay
hoi, COy, S, cac vitamin...). Chat dinh dudng cung cp cho nhing gia stc an
khau phan c¢6 rom hoic thic an giau xo 14 cac axit béo bay hoi va cac thanh
phan co thé tiéu hod dugc cua cac té bao vi sinh vat (thuong 13 cac axit amin).

Dic diém cua tiéu hoa yém khi trong da co tun theo nhimg qui lut
nghiém ngit ctia cac phan Gmg ho4 hoc, su thay doi vé sd luong cua bat cir san
pham nao ciing s& lam thay doi cin bang cta cac san pham khéac. Tang tong
hop té bao vi sinh vat 1én do nhiing chat hitu co nao d6 s& lam giam cac san
phém khac nhu céac axit béo bay hoi, CO,, CH4 va nhiét (Leng, 1982a). Mot
lugng 16n khi métan (CHy) thodt ra trong qua trinh ¢ hoi, trong khi khi CO; b1
mat di trong qué trinh hap thu di xudng duong tiéu hoa phia duéi va ¢ hoi.
1.2.3. Qua trinh tiéu héa thanh té bao thwc vét ciia vi sinh vat da cé
1.2.3.1. Vi sinh vit da cé lién quan dén phan gidi thanh té bao thuc vit

Thanh té bao thuc vat bi mot sb loai vi khuan, nim va dong vat nguyén
sinh phan hiy (Bang 1.1), cac vi khuan va nim dong goép khoang 80% hoat
dong phan giai va 20% la tor dong vat nguyén sinh (Dijkstra va Tamminga,
1995). Cac chung vi sinh vat phan giai xo nhu Fibrobacter succinogenes,
flavefaciens Ruminococcus va Ruminococcus albus 1a sinh vat cha yéu tham

gia qua trinh phén giai thanh té bao thuc vat trong da c6 (Cheng va céng su.,
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1991; Forsberg va Cheng, 1992).

NAam trong da c6 san sinh cac loai enzyme va phan giai cac co chat trén
pham vi rong hon so véi cac vi khuan da cé6 (Wubah va cdng si., 1993). Hon
nita, ndm trong da co ¢ thé phan huy céc cau trac polyme vimg chic cia thanh
té bao thuc vat va xenlulaza va xylanases dugc chiing san sinh nam trong sb
nhimg enzyme phan giai xo dugc biét dén nhiéu nhét (Forsberg va Cheng,
1992; Trinci va cong sw., 1994; Gilbert va cdng si., 1992). Ngoai ra, nAm con
c6 kha ning dic biét trong viéc xam nhap vao 16p biéu bi ¢ bé mait té bao thuc
vét va thanh té bao cac mé bi lignin héa (Akin, 1989).

Bdng 1.1. Cac vi sinh vdt da co va hoat tinh enzyme Ciia Chung lién quan toi

phén gidi thanh té bao thuc Vit trong da cé (Dehority, 1993)

Hoat tinh phan giai

Vi sinh vat - - : : -
: Cellulolytic | Hemicellulolytic | Pectinolytic

Vi khudn

Fibrobacter succinogenes
Ruminococcus albus
Ruminococcus flavefaciens
Butyrivibrio fibrisolvens
Eubacterium cellulosolvens
Clostridium longisporum
Clostridium locheadii
Prevotella ruminantium
Eubacterium xylanophilum
Ruminobacter amylophilus
Succinimonas amylolytica
Succinivibrio dextrinosolvens
Selenomonas ruminantium
Selenomonas lactilytica
Lachnospira multiparus
Streptococcus bovis
Megasphaera elsdenii

Dong vat nguyén sinh
Eudiplodinium maggii + + +

+ + + 4+

+ 4+ + + 4+

+ 4+ 4+ + + 4+

+

+

+ + 4+ 4+ + 4+ 4+ 4+ 4+ o+ 4+
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Vi sinh vat

Hoat tinh phan giai

Cellulolytic

Hemicellulolytic

Pectinolytic

Ostracodinium dilobum

+

+

+

Epidinium caudatum

Metadinium affine

Eudiplodinium bovis

Orphryoscolex caudatus

Polyplastron multivesiculatum

+ 4+ + + o+

+ 4+ + +

Diplodinium pentacanthum

Endoploplastron triloricatum

Orphyroscolex tricoronatus

Ostracodinium gracile

Entodinium caudatum

Isotricha intestinalis

=+

Isotricha prostoma

+ + 4+ + + + + + + + + o+

=+

Nam

Neocallimastix frontalis

Neocallimastix patriciarum

Neocallimastix joyonii

Caecomyces communis

Piromyces communis

Orpinomyces bovis

+ 4+ + + + 4+

+ 4+ + + + 4+

Ruminomyces elegans

+

+

Céc hoat dong cua dong vat nguyén sinh trong da c6 dong gop dang ké

vao qua trinh ti€u hoa cac polyme thanh té bao thuc vat, su Véng mat ciia chiing

& da co co thé gay anh huong ti€u cuc dén mirc d§ phan gidi xo (Coleman,

1986; Bonhomme, 1990; Williams va Coleman, 1988). Hau hét cac enzyme

phan giai xo duoc phat hién c6 trong quan thé dong vat nguyén sinh trong da

c6, nhung do nhitng kho khin trong viée cdy, do d6 cac nghién ciru vé hé thong

enzyme nay con gap nhiéu tr¢ ngai.

1.2.3.2. Sdn sinh hé enzyme hoan chinh

Qua trinh thanh té bao thyuc vat bj phan giai trong da co6 la két qua cua su

tuong tac phdi hop phirc tap gitta cac nhom vi sinh vat san sinh cac loai enzyme
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khac nhau va loai thitc an c6 trong da c6. Viéc thuy phan cac co chat co cau

tric vimg chac phai nhd dén nhiéu loai vi sinh vat trong da co vi chung c6 thé

san sinh ra nhi€u loai enzyme va moi loai c6 dac di€m riéng (Bang 1.2).

Bing 1.2. Cdc hoat tinh enzyme chii yéu cdn thiét cho qud trinh thiiy

phén cdc polyme thanh té bao thuc vit hién dién trong da cé

Emzym tac dong thuy

Co chat polymer Thuy phan lién ket phan
Cellulose B-1,4-glucose Endo-p-1,4-glucanase
;e(;l)ulose (non-reducing B-1,4-glucose Exo-B-1,4-glucanase
Cellobiose B-1,4-glucose B-1,4-Glucosidase
Soluble cellooligomers | B-1,4-glucose Cellulodextrinase
Cellulose or xylan B-1,4-glucose hoac xylose | Xylocellulase
Xylan B-1,4-xylose Endo-B-1,4-xylanase
Xylobiose B-1,4-xylose B-1,4-Xylosidase
Arabinoxylan a-1,3- a-L-Arabinofuranosidase
Glucuronoxylan a-1,30r a-1,2 a-Glucuronidase
Acetylxylan Acetylester O-Acetyl xylan esterase

Cau ndi voéi Ferulic acid
hodc lién két véi

Feruloylester

Ferulic acid esterase

p-Coumaric acid

p-Coumaryl ester lién két
hodc cau ndi

p-Coumaric acid esterase

Laminarin

S-1,3-glucanase

S-1,3-hexose linkage

Lichenin

f-1,3- va -1,4- hexose
linkages

Lién ket f-1,3- p-1,4-
glucanase

Polygalacturan

a-1,4-Galacturonide

Pectate lyase

Pectin

o-1,4-Galacturonide

Pectin lyase

Pectin

Methylester

Pectin methylesterase

Céc enzyme ton tai trong da co rat da dang vé hoat tinh, bao gom cac

enzyme phan gidi polyme thanh té bao thuc vat (vi du, cellulases, xylanases,

B—glucanases, pectinaza), phan gidi tinh bot (amylases), phan giai protein

(protease), phan giai phirc chat chira gbc phét pho (phytases) va ca nhirng men

phan giai doc t co trong thuc vat (vi dy, tannases). Sy da dang cua cac enzyme
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trong da c6 khong chi XuAt phat tir sy da dang cua h¢ vi sinh vat, ma con tur su
da dang cua céc loai enzyme phan gidi xo do tung loai vi sinh vat san sinh
(Doerner va White, 1990; Malburg va Forsberg, 1993; Flint va cong su., 1994,
Ali va cong sw., 1995; Yanke va cong su., 1995).
1.2.3.3. Vi sinh vt bam dinh va xdm nhdp vao cdc tiéu phén thirc dn

Vi khuan da c6 tiéu hoa thirc an nho cac hoat tinh cua céc enzyme do
chang san sinh ra. C6 mdi twong quan giira cac enzyme va cac co chét can thiét
trong thtrc an dé cho qua trinh thity phan xay ra. Da c6 chira mot hdn hop khong
d6ng nhit bao gém phan dich long va cac tiéu phan ran. Polysaccharide —
enzyme tiét ra & dang chat long ¢ thé sém bi phan giai hoic bi cudn trdi khoi
da co trudc khi tiép xtc véi cac co chat. RS rang, viéc vi sinh vat bam chat vao
cac hat thirc an 13 cach hiéu qua nhét dé vi khuan c6 thé kéo dai thoi gian luu
lai trong da c6 va tao diéu kién dé cac enzyme do chiing tiét ra tiép xtc véi bé
mit cac tiéu phan thirc an. Qua trinh bam dinh 14 rat can thiét cho tiéu hoa cac
loai thirc dn tho xanh va cac loai hat ngii cdc trong da co mdt cach hiéu qua
(McAllister va cong su., 1994; McAllister va Cheng, 1996).
1.2.3.4. Twong tdac giita cdc vi sinh vt trong da co

Mic du mot s vi sinh vat da ¢ san sinh enzyme cung véi cac hoat tinh
c6 thé thiry phan mot s6 hop chit cua vach té bao nhung dé phan giai hoan toan
cac polyme trong thanh té bao thuc vat doi hoi phai c6 su tham gia cta hang
loat cac enzyme thuy phan c6 thé phan Gmg dong thoi ciing mot lic va mang
tinh hé théng. Viéc tang cac hoat tinh cia enzyme thity phan thanh té bao trong
da co doi hoi tinh da dang ctia vi sinh vat da co dé san sinh ra hé cac enzyme
dic trung, mdi enzyme c6 kha ning cét cac méi lién két nhat dinh nam trong
thanh té bao thirc an.

Tuong tac cac hoat tinh ctia enzyme 13 bang ching vé hoat dong cuia hé

vi sinh vat da c6 dé tiéu hoa thanh té bao thuc vat mot cach hiéu qua. Ching
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bao gdm ca viéc tang qua trinh tong hop xylanase, cellulase, ting ty 1& va mirc
do tiéu hoa cellulose (Joblin va cong su., 1990; Teunissen va cong su., 1992;

Bauchop va Mountfort, 1981; Mountfort va cong su., 1982).

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

1.3.1. Cac ching vi sinh vat duwgc sir dung lam probiotic

Céc vi sinh vat cha yéu duoc nghién ctru va sit dung lam ché pham sinh
hoc (probiotic) ding cho gia stc vat nhai lai bao gdm nhitng vi sinh vat c6
nguoén gbc tir Lactobacillus, Streptococcus, Entrococcus, Bacillus,
Clostrididium, Bifidobacterium species, Propionibacterium, E.coli Nissle
1917, Megasphaera elsdenii va Prevotella bryantii (Kruis va céng su., 2004;
Seo va céng sir., 2010). Cac ching vi khuan san xuat probiotic ¢ thé duoc
phan loai nhu sau: nhom vi khuan san xuét axit lactic (LAB) va nhom vi khuan
str dung axit lactic (LUB). San xuét va sir dung axit lactic trong da co lién quan
dén hiéu qua str dung thirc an va strc khoe vt nudi. Nam men va cac ché pham
sinh hoc tir nAm nhu Saccharomyces va Asperillus cho két qua tot hon & gia
stc nhai lai truong thanh (Fuller, 1999; Seo va céng sir., 2010). Sy két hop cua
céc chung probiotic c6 thé lam tang tac dung c6 loi cho strc khoe hon so véi st
dung cac chung riéng 1&, vi ching tao hiéu tng két dinh tong hop (Collado va
cong su., 2007).
1.3.2. Co ché hoat dong ciia probiotic

Mot sb co ché hoat dong cua probiotic dugc dé xuét khi bod sung vao
khau phan an nudi dudng gia suc dé la:

(i) San sinh nhiéu loai chat khang khuan va cac chat tc ché chuyén hoa
nhu axit hitu co, vi khuan, diacetyl, khang sinh va H,O, (Hydrogen Peroxide)
(Vandenbergh, 1993; Rolfe, 2002);

(ii) Canh tranh véi mam bénh & cac vi tri bam dinh hodc ngudn dinh dudng

(Guillot, 2003). Su hién dién cia mot s6 vi khuan trong dudng rudt phu thude
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vao kha ning bam dinh vao biéu mo rudt ctia chiing, do d6 chung tré nén bét
dong trén thanh rudt va chéng lai viéc bi déy ra ngoai khi rudt nhu dong, ciing
nhu chiém mat vi tri thich hop 1am giam kha ning cua sinh vét gdy hai (Fuller,
1992; Fooks va Gibson, 2002);

(iii) San sinh cac chat dinh dudng (vi du nhu cac axit amin, vitamin) hodc
cac yéu 6 sinh trudng khac c6 tac dung kich thich cac vi sinh vat khac trong
duong ti€u hoa va vat chu;

(iv) Diéu hoa mién dich cta vat cha (Isolauri va céng sw., 2001);

(v) San xuat va kich thich cac enzym;

(vi) Chuyén hoa va giai doc cac hop chét hoic co chat bat loi cho vt chi.

Cé su khac biét o rét gitra cac nhom loi khuén 12 cac dic tinh va co ché
hoat dong cua chung. Vi khuan san xuat axit lactic (LAB) (vi du nhu
Lactobacilli va Enterococci) cung cip ngudn axit lactic mot cach lién tuc trong
da co, gitip hé vi sinh vat thich nghi vo1 su tich tu axit lactic, kich thich vi khuan
st dung lactate (LUB) va on dinh do pH da c6 cua dong vat nhai lai (Yoon va
Stern, 1995; Seo va cong suw., 2010). Trong khi d6, LUB (vi du M. elsdenii)
duogc sir dung dé 1am giam ndng do lactate bang cach chuyén do6i san pham 1én
men thanh axit béo dé bay hoi (VFA) va duy tri d6 pH da c6 khi gia stic nhai
lai an khau phan chita nhiéu chét 1én men (Kung va Hession, 1995). Vi khuan
Propionibacteria 1én men lactate thanh propionate, 1am ting san xuét propionat
trong da co, két qua la lam ting luong glucose san sinh, cung cap nhiéu co chat
hon dé tong hop lactose, cai thién qua trinh sir dung nang luong va giam ketosis
(Stein va cong su., 2006; Weiss va cong sur., 2008).

Céc chung vi khuan E. coli san sinh doc t6 khi bam vao té bao biéu mo
rudt va chit nhay gy bénh tiéu chay. Lee va cong su. (2003) di phat hién ra
rang vi khuan L. rhamonsus GG c6 thé bam dinh vao té bao biéu mé dé hoat

dong tuong tac ky nudc va han ché mam bénh bam vao céc thu thé cua té bao
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rudt. Lactate do LAB san xudt ciing c6 vai trd quan trong trong viéc thim nhap
vao té bao vi sinh vat va can thiép vao chiic ning thiét yéu cta té bao dé lam
gidm do pH ndi bao (Holzapfel va cong su., 1995). Oxy gia (H,0,) duoc LAB
tao ra c6 thé oxy hoa cac nhom sulfhydryl cta protein va mang lipid cua té bao
vi khuan, do d6 ngin chin dugc qua trinh chuyén hoa vat chat va ning luong
(glycolysis) vi qua trinh oxy hoéa cac nhom sulthydryl ¢6 trong cac enzym. Cac
chung LAB khac nhau ciing kich hoat cac dai thuc bao dé tao ra cac cytokine
c6 vai tro kich thich phan tng mién dich (Dicks va Botes, 2010; Carlsson va
cong si., 1983). Holzapfel va cong su. (1995) cho rang LAB tao ra H,O,, chét
nay trc ché hiéu qua ching S. aureus va Pseudomonas spp.

B6 sung nAm men vao khau phan nudi dudng di tao ra nhiing tac dong
c6 loi cho vi sinh vat phat trién tir ¢6 1am ting s6 luong vi khuan trong da co.
Nam men c6 tac dung loai bo oxy (O,) trong da co, cac té bao nAm men trong
da cé stir dung oxy co san trén bé mit cua thirc an tuoi vira dn vao dé duy tri cac
hoat dong trao ddi chat (Newbold va cdng sw., 1996). Diéu nay da tao ra nhiing
diéu kién tot hon cho cac ching vi khuan ky khi phan giai xenlulo phat trién,
kich thich sy gan két gitta chung véi cac hat thirc dn thé xanh va 1am ting toc
dd phan giai xenlulo (Seo va cong sw., 2010). Ngoai ra, Saccharomyces
cerevisiae c6 thé canh tranh véi cac vi khuan str dung tinh bot khac dé 1én men
tinh bot, tir d6 ngan chan su tich tu lactate trong da co6 va nang cao kha nang
cung cap cac yéu td gitp sinh truéng nhu axit hiru co hodc vitamin, do d6 kich
thich cac quan thé vi khuan phan giai xenlulo va LUB & gia stc nhai lai phat
trién (Lynch va Martin, 2002; Chaucheyras va cdng si., 1995). Két qua 1a
chang c6 thé cai thién cac san pham cudi cung cta qua trinh 1én men da co cia
gia suc nhai lai nhu: cac axit béo bay hoi (VFA), protein vi sinh vat da cd, theo
d6 lam tang kha nang ti€u hoa thurc dn va gidm lugng axit lactic du thura trong

da co.
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1.3.3. Anh hwéng ciia probiotic dén kha niing san xuét va sirc khée ciia gia
suc nhai lai
1.3.3.1. Khd nding thu nhén cdc chit dinh dwing

Gia suc thu nhan cang nhiéu thirc an mdi ngay thi co hoi ting kha ning
san xuat hang ngay cua chung cang 16n. B6 sung probiotic di duoc phat hién
dé tang luong thirc dn dn vao va tao ra anh huong tich cuc dén ning suat cua
gia stc nhai lai (Chiofalo va cong su., 2004; Antunovic va cong su., 2006;
Desnoyers va cong su., 2009). Ly do cho vi¢c tang lugng thirc an an vao va kha
nang san xuat 1a do bo sung probiotic trong khau phan di ting cudng hoat dong
ctia vi khuan phan giai xenlulo trong da co va tac dong tich cuc dén d6 pH cua
da co, theo d6 cai thién qua trinh phan giai xo va luong chat kho an vao
(Wallace va Newbold, 1993; Umberger va Notter, 1989). Vi duy, chung
Lactobacillus plantarum cé tac dung cat mach lién két caia mot s6 carbohydrate
thanh céc co chat don gian hon nhu glucose dé cung cap nang luong, trong khi
d6 ching Aspergillus oryzae gitp san xuat cac enzym tham gia vao qué trinh
tiéu hoa carbohydrate, chat xo va cai thién kha ning san xuat cia dong vat
(Khalid va céng sw., 2011). Tang kha niang san xuat thuong lién quan dén yéu
tb gia tang luong thirc an an vao (Fiems, 1994).
1.3.3.2. Khd ndng tiéu héa cdc chit dinh duwing

Kha ning san xuat gia suc nhai lai cai thién c6 méi lién hé chit ché véi
cai thién kha ning tiéu hoa cac chat dinh dudng. Ché pham sinh hoc (probiotic)
dung cho dong vat nhai lai chil yéu dugc lua chon dé cai thién mirc do tiéu hoa
cac loai thirc an khac nhau & dong vit nhai lai thong qua lam tdng do pH trong
da co, tiéu hoa chat xo va tong hop protein vi sinh vat (Mohamed va c¢dng sir.,
2009; El-Waziry va Ibrahim, 2007; Uyeno va cong su., 2015). Probiotic tang
cudng su phat trién va/hodc cac hoat dong phan giai xo cta vi khuan da c6 dong

thoi ngin ngira toan hoa da co bang cach gitp can bang ty 1é cac axit béo bay
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hoi (VFA) trong da c6 (Arcos-Garcia va céng si., 2000). Khi bd sung canh
truong nudi cdy nAm men vao khau phan an nudi ctru Awassi cho thay két qua
vé ty 1€ ti€u hoa chit kho, chit hiru co, ty 1€ ti€u hoa biéu kién protein tho va
NDF cao hon so véi d6i chimg (Haddad va Goussous, 2005). Whitley va cong
su. (2009) cling bao céo kha nang tiéu héa DM, CP, NDF va ADF duoc cai
thién rd rang & dé thit nudi khau phan bd sung ché pham sinh hoc so v6i nhom
d6i chimg. Abd ElGhani (2004) quan sat thdy rang, khi cho ctru duc an khau
phan bo sung canh trudng nAm men thi kha ning tiéu hoa cac chat dinh dudng
cao hon so vdi ctru an thire an tinh va thure an tho. Tac dong tich cuc va phuong
thirc hoat dong ctia cac san phdm nidm men thuong duogc coi 1a lién quan dén
nhirng thay doi vé tdc dd va mo hinh 1én men trong da cé. Hoat tinh ciia mot sb
chung ndm men kho dic biét hiéu qua trong viéc nang cao va 6n dinh pH cia
dong vat nhai lai bang cach kich thich quan thé dong vat nguyén sinh, ching
hép thu tinh bot nhanh chéng, do d6 ting mirc dd canh tranh voi vi khuan san
xuat amylolytic lactate (Thrune va cdng su., 2009; Nocek va Kautz, 2006). Moi
trudong da cd it bi axit hon va cé lgi cho su phat trién va cac hoat dong cua vi
sinh vat phan giai xenlulo (Mosoni va ¢éng su., 2007). NAm men ciing c6 kha
nang lam thay d6i qua trinh 1én men trong da c6 bang cach lam giam sy hinh
thanh khi métan (CHa) (Chung va céng su., 2011).

B6 sung két hop chang vi sinh vat L. acidophilus NP51 va P.
freudenreichii NP24 da cai thién kha nang ti€u hoa protein thd, NDF va ADF
ctia bo Holstein dang vat sira, két qua 14 1am ting 7,6% ning suét sira trung binh
hang ngay trong khi d6 lugng vat chat kho an vao (DMI) khong ting, diéu nay
goi y rang viéc bo sung d lam thay d6i hé sinh thai vi sinh vét da co. Tuong tu
nhu khi bd sung ché pham sinh hoc chtra 2 ching vi sinh vat 1a Enterococcus
faecium va nAm men twong (ng véi mac 5x10° cfu va 2x10%con/ngdy vao thirc

an nudi bo sira mang thai 21 ngay dén sau khi dé 10 tuan, két qua 1a ning suét
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sira cua bo ting 2,3 kg/con/ngay nhung khong thiy sai khac vé ty 16 md sira
hiéu chinh 3.5% (Boyd va cdng suw., 2011). Piéu nay cho thay cac chang vi sinh
vat E. faecium da san sinh axit lactic hd trg quan thé vi sinh vat da co tiéu hoa
thire an tho (vi du nhu cdy ngd u chua, co kho) trong khau phan dong thoi 1am
tang vat chat kho thu nhan (DMI) (Nocek va Kautz, 2006). Nguoc lai, theo
Hristov va cong su. (2010) khong thiy co su cai thién vé kha ning tiéu hoa
khau phan co sé 1 cdy ngd u chua khi bo sung nim men S.cerevisiae nudi bo
cai Holstein. Mic du b6 sung nim men 14 ting qua trinh tong hop protein vi
sinh vat, khong thay c6 sai khac rd rét cua cac chi tiéu DMI, ning suét va chét
luong stra.

Trén co s& phan tich dir liéu 16n cac bai bao khoa hoc dé cap dén anh
hudng cua ché pham sinh hoc chra nim men dén céc loai gia stc nhai lai san
Xuat thit va sita, Desnoyers va cong su . (2009) thay rang, mic do dap ung cua
gia stic bién dong Ion, nhung tong gia thi gia tri vé lugng vat chat kho an thire an
vao tang trung binh 14 0,44 g/kg khéi luong co thé va ty Ié tiéu hoa chat hiru co
tang 0,8%. Nhu vay, cai thién kha nang tiéu hoa thuc an cta vi sinh vat co thé 1a
do nhd enzym caia ché pham sinh hoc b sung hoic thay d6i co ché hoat dong
caa hé vi sinh vat da co theo hudng ¢6 191 trong ti€u hoa thirc an cho vat chu.

Do d6, nguoi ta két luan rang viéc bd sung probiotic vao khau phan nuoi
dudng c6 thé giup cai thién kha ning tiéu hoa cac chat dinh dudng.
1.3.3.3. Cii thién téc dp sinh truéng

Ché pham sinh hoc (probiotic) c6 thé gitp ting khoi khdi lugng co thé
gia stc nhai lai. Cac ching probiotic dugc st dung riéng r& hodc két hop da cai
thién dang ké luong thirc an thu nhan, ty 1& chuyén hoa thic in, ting trong hang
ngay va khéi lugng co thé ctru, dé va gia suc (Casey va céng su., 2007; Stein
va cong su., 2006) (Bang 1.3). Ché pham sinh hoc cai thién hé sinh thai vi sinh
vat, tong hop va hap thu chat dinh dudng, giup 6n dinh do pH va lactate (mudi
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hodic ét-xte cua axit lic-tic) & gia sc nhai lai tir d6 lam kha ning ting khoi
luong gia stic cao hon (Musa va cong su., 2009; Mountzouris va cong su., 2007;
Oyetayo va Oyetayo, 2005). B6 sung probiotic cho ctru 1am ting khéi luong,
viéc tang khdi lugng cao hon so v6i dbi ching co thé 1a do qua trinh tong hop
protein cua vi sinh vat dugc cai thién dan dén cung cép nhiéu axit amin cho
duong rudt hon hodc né cé thé lién quan dén ting luong thic dn thu nhan va
hiéu qua sir dung thirc an t6t hon thiy & nhom bo sung trong ché pham sinh hoc
(Jang va cong su., 2009; Erasmus va cong suw., 1992; Antunovic va cong su.,
2006). Tang khdi lugng cao hon & gia stc nhai lai ciing c6 thé 1a do ting cuong
hoat dong phan giai xenluloza theo d6 cai thién qué trinh phéan giai chat xo do
lam giam hoat dong cuia cac vi sinh vat san xuat amoniac dan dén lugng protein
san c¢6 duoc hap thu & dudng rudt nhiéu hon (Russell va Wilson, 1996). Bo
dugc nudi dudng bang khau phan bd sung chung Bacillus licheniformis va
Bacillus subtilis cho két qua ting khoi lugng trung binh hang ngay va ting khoi
luong két thac cao hon so véi dbi ching (Kowalski va cdng sie., 2009). Fiems
(1994) ciing bao cdo rang viéc bo sung S. cerevisiae vao khau phan di lam ting
9,5% va 7,8% khéi lugng co thé bé va bo giai doan sinh trudng, diéu nay thuong
lién quan dén viéc tang lugng thuc an thu nhan.

Tuong ty vé viéc cai thién kha nang sinh truong ciling thdy ¢ bo to HF
duoc nudi bang khau phan bd sung S. cerevisiae (Ghazanfar va céng su., 2015).
B6 sung chang vi khuan B.amyloliquefaciens H57 vao khau phan chtra dau co
nudi ctru White Dorper mang thai da lam tang lugng vat chat kho thu nhan,
tang khdi luong binh quin giai doan mang thai va kha ning san xuat dau chu
ky sira (Le va céng sw., 2014; McNeill va céng sir., 2016). Poi voi bé hudng
sira, bo sung chung B.amyloliquefaciens muc 3,16x 108 cfu/kg chat khé thirc an
nudi tir 4 — 12 tuan cho két qua téc do sinh trudng ting 39% (551 so voi

767 g/day), hi¢u qua st dung thic an tang 14% (2,5 so véi 2,9 kg sira + DM
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thire an tap an cho bé/kg ting khdi luong) (Le va cdng su., 2016). BS sung vao
khau phan nuéi bé Holstein chiing vi khuan P. jensenii 702 phan 1ap ¢ Australia
d3 cho két qua lam ting khdi luong ¢ giai doan trudc cai sita va giai doan sau
cai stra twong ung l1a 25% va 50% (Adams va cong su., 2008).

Frizzo va cong su. (2011), phan tich sé liéu 16n caa 21 bao cdo tir ndm
1985 — 2010, khi so sanh ché pham sinh hoc chia vi khuan sinh axit lactic véi
ché pham sinh hoc vi khuan khong sinh axit lactic L.acidophilus, L.plantarum,
L.salivarius, E.faecium, L. casei/paracasei hoac Bifidobacterium spp., bo sung
vao sita nudi bé da 1am ting khoi luong co thé (dao dong tir 0,10 — 0,46 kg) va
giam tiéu t6n thirc an (dao dong tir -1,2 — 0,41 kg) so véi bé d6i ching.
1.3.3.4. Niing sudt va chit lwong sita

Déi véi gia stic cho sita, bd sung probiotics tao ra nhitng tac dong c6 loi
dén ning suét sita, ham lugng chat béo va protein trong sita (Kritas va cdng suw.,
2006) (Bang 1.3). Theo béo cao Fiems (1994) viéc bd sung S. cerevisiae vao
khau phan nudi bo dang vat sita lam ting 3,9% nang suét sira. Tong két 8 thi
nghiém b sung A.oryzae va ndim men trén bo dang khai thac sira cho thay, viéc
b6 sung dd 1am ting ning suét sita trung binh twong tng 1a 4,3% va 5,1%
(Williams va Newbold, 1990). Wallace va Newbold (1993) di tong két 19 két
qua tir cac nghién ctru bd sung nAm men vao khau phan nuéi bo sita & cac giai
doan cho sita khac nhau cho thdy ning suét sira ting tir 6,8 — 17,4 % tuy giai
doan cho sita. Viéc tang ning suat sita, ty 18 chat ran khong md va protein sita
& bo sita lién quan dén s luong vi khuan phan giai xenluloza, phan giai chat
xo va thay doi axit béo d& bay hoi trong da co (Martin va Nisbet, 1990).
GomezBasauri va cong su. (2001) dd quan sat thiy ning suat sita tang khi cho
bo an hén hop cac chung vi khuin Lactobacillus acidophilus, Lactobacillus
casei va Enterococcus faecium. Nghién ctru cua Stein va cong sw. (2006) cling

cho thay ning suat sira tiéu chuan (FCM) tang 8,5% & bo an khau phan b sung

24



6x10%° Propionibacterium/ngay trong thoi tir 2 tuan trude khi dé dén 30 tuan
sau sinh (Bang 1.3). Nocek va Kautz, (2006) quan sat thay luong chat khé an
vao va ning suét sita tang 1én twong ung 13 2,6 kg/ngay va 2,3 kg/ngay khi bod
stta an khau phan bd sung 5x10° chung faecium va 2x10° ching nAm men S.
cerevisiae/con/ngay. Theo Lehloenya va cong sw. (2007), khi cho bo sita an
khau phan bd sung hdn hop nAm men va vi khuan Propioni bacterium tir 2 tuan
trude khi dé dén 30 tuan sau khi sinh d4 lam nang suét sita ting 9%. Tuy nhién,
theo Putnam va cdng si. (1997) ning sut sita ctia bo sira chi ting 1én khi bo
sung ndm men d6i v6i khau phan c6 ham lugng protein thap.

Nghién ciru caa Weiss va cong su. (2008) cho thay, khi bd sung ching
Propionibacterium P169 vao khau phan, khong thay sai khac ro rét vé ning
suat sita cta bo so v6i ddi ching, nhung 1am giam tiéu tén thirc an va ting 4,4%
hiéu qua st dung niang luong cua khau phan. B6 sung két hop chung L.
acidophilus NP51 va P. freudenreichii NP24 (4x10°fu/con/ngay) vao khau
phan d3 lam ting trung binh 7,6% ning suat sita & bo Holstein (Boyd va céng
sir., 2011). Dé Saanen an khau phan bd sung S.cerevisiae liéu lugng 4x10°
cfu/con/ngay c6 ning suat Sira trung binh hang ngdy cao hon 14% so véi ddi
chung (Stella va cong su., 2007).

Desnoyers ca cong su. (2009) da xem xét va phan tich dir liéu dix liéu Ion
tir 110 bai bao, 157 thi nghiém va 376 mac bd sung, nghién ctru anh huong cua
nam men (bao gom it nhét c6 chung S. cerevisiae) bo sung vao khau phan nudi
bo, dé, clru va trau dén luong thirc an thu nhan, nang suat sira va qua trinh Ién
men da co. Két qua cho thay, bd sung ché pham sinh hoc nAm men séng d3 1am
tang 1,2 g sita san xuat/kg khéi luong co thé. Vé tong thé, viéc bo sung da anh
huong rd rét dén ning sudt sira, nhung két qua co pham vi bién dong 16n. Khong
thiy anh huong cua bd sung dén thanh phan protein sita. Két qua phan tich di

liéu 16n duoc Poppy va cong su. (2012) thuc hién cho thay, cac ché pham sinh
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hoc thuong mai chira S. cerevisiae dung b sung vao khau phan an da lam ning
suat sita tang 1,18 kg/ngay, md sira tiéu chuan 1,61 kg/ngay va ning luong hiéu
chinh sita tiéu chuan 1,65 kg/ngay. Tuong tu, bd sung S.cerevisiae vao khau
phan di lam m& sira va protein sira twong tng 13 0,06 kg/ngay va 0,03 kg/ngay.
Luong vat chat kho an vao ctia bo dau ky va cudi ky cho sira tang tuong tng 13
0,62 va 0,78 kg/ngay. Tang lugng thirc an thu nhan cung vaéi viéc cai thién kha
nang phan giai thirc dn cua vi sinh vat ¢ thé dugc cho 1a co ché hoat dong cua
ché pham sinh hoc cai thién kha ning san xuat caa gia stc.
Bing 1.3. Anh hwéng bé sung truee tiép mét sé chiing vi khudn (direct fed

microbial) vao khdu phan dén kha ning sdn xudt ciia gia siic nhai lai

Vi sinh vat Gia sic Tac dung Tham khao

probiotics
Multi-species Bésinh | Cai thién tang khoi luong | Bayatkouhsar va
probiotic truong cong su. (2013)
Yeast culture Boto | Cai thién suc khoe Moya va cong su.

Holstein (2009)
Enterococcus Bocai | Tang vat chat kho an Nocek va Kautz
faecium Yeast vao0, va ting ning sut (2006)
stra 2,3 kg/con/ngay

Enterococcus Bocai | Lura sira thir nhat san xuat | Oetzel va cong
faecium nhiéu m& lua sira tiép su. (2007)
Saccharomyces theo bo it phai diéu tri
cerevisiae khéang sinh.
Prevotella bryantii Bocai | Tang ty Ié md sira, nong | Chiquette va cong

do6 axétic, butyric, giam | su. (2008)
lic-tic 2 — 3" sau khi dn
Propionibacterium Bocai | BocaianP169 conong | Weiss va cong su.
strain P169 d6 axetic thap hon, (2008)

propionic va hiéu qua su
dung nang lugng cao

hon.
Propionibacterium Bocai | Bo sung P169 c6 khuynh | Lehloenya va
strain P169 hudng tang ty I¢ cong su. (2008)
Yeast culture propionic, tuy nhién

khéng anh huong dén

kha nang ti€u hoa da co,
tong hop N cua vi khuan
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Vi sinh vat Gia sic Tac dung Tham khao
probiotics
hoic tdc do thirc an thoat
qua.
Bacillus Bo Ning suat va protein sira | Qiao va cong su.
licheniformis Holstein | tang khi b6 sung Bacilli. | (2009)
Bacillus subtilis Bacillus licheniformis
tang kha nang tiéu hoa da
co va ham luong VFA.
Bacillus cereus Cuu Ca hai chung lam tang Roos va cong su.
Saccharomyces kha nang mién dich. (2010)
boulardii
Bé Giam ti€u chay Beeman (1985)
Bé Cai thién thirc an an vao | Lee va Botts
Lactobacillus spp. va tang khi luong (1988)
Cuu | Giam ty I¢ chét ‘
; P S RSO Umberger va
Cuu Cai thién thu:c an an vao cong su. (1989)
va tang khoi luong i i
Lactobacillus Bé Duy tri khéi lwgng ban Cruywagen va
acidophilus dau va kiém soat giam cong su. (1996)
khéi lwong dén 2 tuan
tuoi.
Bifidobacterium Bé Ca hai chung giup tang Abe va cong su.
pseudolongum khéi lwgng trung binh (1995)
Lactobacillus hang ngay, hiéu qua sir
acidophilus dung thirc an va giam
tiéu chay.
Streptococcus Bé Cai thién thuc an an vao | Tournut (1989)
faecium va giam ti€u chay
Saccharomyces Bé Cai thi¢n thic an an vao | Hughes (1988)
cerevisiae va tang khdi luong
Cuu Cai thién thirc an an vao | Jordan va
va tang khoi luong Johnston (1990)
Bé Giam stress khi van Phillips va von
chuyén Tungeln (1985)
Aspergillus oryzyae Bé Cai thi¢n thic an an vao | Beharka va cong
va tang khdi luong su. (1991)
Bé Tang ham lugng VFA, Beharka va cong
propionic va axetic trong | sy. (1991)

da ¢6. S6 luong vi khuan
Cellulolytic dém dugc
cao hon doi chung.
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Vi sinh vat Gia sic Tac dung Tham khao
probiotics
Bacillus Bé Tang khoi luong trung Kowalski va cong
licheniformis Holstein | binh hang ngay va khdi | su. (2009)
Bacillus subtilis lwong két thuc cao hon.
Bacillus Cuu L6 thi nghi€m c6 ty 1€ Kowalski va cong
licheniformis chét thip hon va ning su. (2009)
Bacillus subtilis Suét sita cao hon rd rét.

1.3.3.5. Ning sudt va chdt lwong thit

B6 sung cac ché pham sinh hoc (probiotic) ciing dugc chimg minh 14 lam
tang khoi luong thit xé va kha ning ngdm nudc cia thit, dong thoi giam hao
hut khi ndu va do ran chic cua thit (Ceslovas va cong su., 2005). Nghién ctru
ctia Abdelrahman va Hunaiti (2008) cho thay, ty 1¢ thit xé cao hon & clru non
dugc nudi khau phan bd sung probiotic. Cac vi khuan str dung lactate hodc san
xuat lactate khong anh huong dén chi tiéu vé ty 18 thit xé va m& giat thé thit
(Ware va cong su., 1988). Tuy nhién, gia tri d6 day md lung & dé khi dugc nudi
khau phan bd sung probiotic cao hon 2% so véi dbi ching (Whitley va cdng
su., 2009). Tuong tu, Pelicano va cong su. (2005) bao cao, gia tri chit béo cao
hon 11,6% thiy & gia stc duoc bod sung probiotic. Su thay ddi chat béo trong
co thé nay c6 thé 1a do co su thay d6i lién quan dén ndng do axit béo bay hoi
tong s6 (VFA) lam cho tang qua trinh tong hop lipit va phan b chét béo nhiéu
hon trong cac mo khac nhau cta co thé (Elam va céng su., 2003).
1.3.3.6. Gidm tdi cdc mam bénh va ting cwong phdn trng mién dich

Ngoai viéc cai thién kha ning san xuét cua gia stic nhai lai, ché pham
sinh hoc con c¢6 anh hudng tich cuc dén suc khoe gia stc. Nghién ciru cua Apas
va cong su. (2010) khi str dung ché pham sinh hoc chira cac chung vi sinh vat
gom L. reuteri DDL 19, L. alimentarius DDL 48, E. faecium DDE 39 va Bi.
Bifidum DDBA duoc phan 14p tir phan dé khoe manh (ty 1é tron 1:1:1:1), bo
sung vao thirc an nudi dé cai sita (mirc 2x10° cfu/con/ngay) cho thay, lam giam

s6 luong vi khuan gay bénh (Salmonella va Shigella) trong phan.
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Céc vi khuan nam trong duong rudt ¢c ché mam bénh bang cach canh
tranh xam chiém cac vi tri va cac ngudn dinh dudng, dong thoi san sinh cac
hop chit doc hai hodc kich thich hé théng mién dich (Paravez va céng sir.,
2006). Cac co ché nay khong loai trir 1an nhau va co thé trc ché mot hodc tat ca
cac khia canh cua co ché nay (Chaucheyras-Durand va cdng su., 2008). Theo
d6, bang cach bao vé nay di lam tang ty 1& sdng sot ctia vat nudi gip 10 1an,
luong thirc 3n thu nhan va ting khéi luong cao hon dang ké, dong thoi giam su
di chuyén mam bénh dén cac moé noi tang (Shu va céng su., 2000). Luu ¥ rang,
viéc san xudt axit lactic béng ché phém sinh hoc da tao ra mot modi truong axit
bat lgi cho mam bénh phat trién. Ngoai ra, viéc san xuét ché phrfun sinh hoc tur
mot s6 ching loi khuan (nhu E. faecium) giup duy tri sitc khoe dudng rudt
thong qua trc ché sy phat trién cta cac chung vi khuan khong c6 1oi trong dudng
rudt (Chiquette, 2009). Nghién ctru ctia Peterson va cong su. (2007) cho thay
cac chung L. acidophilus c6 kha nang lam giam cac vi tri bam dinh cua E. coli
0157:H7 trong dudng rudt ctia bo. B6 sung chung L.acidophilus 1am giam hién
tuong tiéu chay va sé luong coliform ¢ dudng rudt ciia bé (Beecham va cdng
sw., 1977; Bruce va céng sw., 1979). Nghién ctru trong diéu kién in vitro cho
thay kha ning sinh truéng va kha ning séng sot cta ca hai ching E. coli 0157:
H7 va Listeria monocytogenes déu giam khi nudi ciy véi sy hién dién cia nAm
men. S. boulardii va n6 dugc cho 1a c¢6 hiéu qua chdng lai Salmonella va E. coli
va phan giai doc td do Clostridium difficile tao ra (Chiquette, 2009). Viéc bd
sung cac loai probiotic ciing lién quan dén nhiing tac dung c6 loi mang lai cho
hé théng mién dich, chéng han nhu cai thién kha nang khang bénh va giam
nguy co di ing. Probiotic lam cho dong vat khoe manh, kich thich phan ung
mién dich khong dac hi¢u, tang cuong hé théng bao vé mién dich va tang cuong

ham luong immunoglobulin tic dong dén kha ning sinh trudng, san xuit va
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kha nang khang bénh tat hiéu qua hon (Ceslovas va céng su., 2005; Cetin va
cong su., 2005).

1.3.3.7. On dinh a6 pH da c6, phong va diéu tri mét s6 bénh lién quan dén
trao doi chit

al On dinh d¢ pH da co

Theo Chiquette (2009), probiotic dugc khuyén céo sir dung cho gia stc
nhai lai truong thanh trong nhimg trudng hop mat can bang hé vi sinh vat da co,
vi du nhu giai doan chuyén tiép, gia stic thay d6i khau phan tir ché d6 an thuc an
tho xanh sang ché d¢ an nhiéu thirc 4n tinh. Do thirc 4n tinh dugc 1én men nhanh
chong trong da co dan dén ham luong VFA tich tu nhanh chong, gop phan lam
giam d6 pH, néu hé dém trong da co khong thé kip thoi diéu chinh tic dong nay.
Néu d6 pH da co thip dién ra trong thoi gian dai thi s& gdy anh hudng tiéu cuc
dén lugng thirc an thu nhan, qua trinh trao ddi chét cua vi sinh vat, kha nang phan
giai cac chat dinh dudng va dan dén toan hoa da co (acidosis), viém nhiém, viém
chan mong, tiéu chay, gidm ham lugng m& trong stra va lam giam kha nang hoat
dong ctia vi khuan phén giai xenluloz trong da cé (Chaucheyras-Durand va céng
su., 2012). Hon nira, vo1 mue d§ cao cua axit con lam gidm nhu dong va hiéu
qua nhao trén cac chat dinh dudng bén trong da co, din dén lam giam luong
VFA hap thu qua thanh da c6. Khi d6 pH da c6 thap hon 6,0, hoat déng cua vi
khuén phan giai xenluloza giam nghiém trong va sb luong dong vat nguyén sinh
giam. Trong sb nhimng thay doi ciia vi sinh vat lién quan dén do pH thap & gia
stic nhai lai d6 13 sy gia ting 1én vé s6 lwong vi khuan c6 kha nang chiu pH thap,
chung san xuat va sir dung lactate (Chiquette, 2009).

Lactate 1a mot san pham chi yéu ctia qua trinh 1én men carbohydrate,
duogc tao ra bai cac ching vi khuan san sinh lactate nhu Streptococcus bovis,
Selenomonas ruminantium, Mitsuokella multiacidus, Lachnospira Multiara

hoic Lactobacillus sp. va S. bovis tir khau phan an chira nhiéu chat 1én men.

30



Chung vi khudn M. elsdenii va Selenomonasruminantium sub sp duoc coi 14 vi
khuan str dung dudng chiém uu thé véi s6 luong 16n duoc tim thiy ¢ da co cia
gia suc dn ngii cde, ching c6 vai trd hiru ich trong viéc cin bang hé vi sinh vat,
6n dinh pH da cé va thac d.’fly cua vi sinh vat phan gidi thanh té bao thuc vat
(Chaucheyras-Durand va céng suw., 2012). Khi bd sung cac chung vi khuan san
xudt lactate nhu Lactobacillus va Enterococcus vao khau nuéi bo sita cho thay
gia tri trung binh d6 pH hang ngay giam xudng duéi 5,5 (Nocek va cong su.,
2002). Theo Denev, (2006) chung Lactobacillus acidophilus c¢6 kha nang san
sinh axit lactic, lam giam thap d6 pH duong rudt lam trc ché sy phat trién cia
cac vi khuan gy bénh. Nguyén tic co ban 1 da cé da duoc cung cép lién tuc
nguén lactate, vi khuan st dung lactate va kich thich hé vi sinh vat thich nghi
cung su hién dién ciia ndng do lactate cao hon (Chiquette, 2009).

N4m men ciing d3 duoc ching minh 1a c6 thé diéu chinh d6 pH da c6 va
han ché nguy co toan hoa da cé thong qua twong tac voi vi khuan san xuét va
stt dung lactate (Michalet-Doreau va Morand, 1996). Ndm men ciing duoc
chtng minh 1a c6 vai tro lam giam ndéng d6 lactate & gia suc nhai lai trong
truong hop nhiém toan hoa da co (acidosis) bang cach canh tranh voi S. bovis
dé 1én men tinh bot hodc kich thich quan thé vi khuan st dung lactate & dong
vat nhai lai (Lynch va Martin, 2002). Mot s6 chung S. cerevisiae c6 thé cung
cap chit dinh dudng nhu peptit, vitamin, axit hitu co va cac chit tao ra cac yéu
t6 twong tac c6 loi cho vi khuan str dung lactate dong thoi tao diéu kién sir dung
duong hoa tan hiéu qua hon & vi khuan san xuat lactate (Girard, 1996). Nam
men ciing c6 thé kich thich dong vat nguyén sinh Entodiniomorphs trong viéc
nhan chim cac hat tinh bot va lam cham qua trinh 1én men da ¢é.

b/ Phong va tri bénh toan hoa da co (acidosis)

D6 pH da co thip dudi pham vi mic tdi vu dé tiéu hoa thirc an cta khau

phan giau carbohydrate (vi du tinh bot) s& anh huong hoac giam kha ning tiéu
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hoa chét xo trong khau phan (Duffield va cdng sir., 2004); do cac axit béo mach
ngan (SCFAS) tich lily va 1am mat can bang kha nang dém cua da co (Plaizier
va céng sw., 2008). Diéu Kién dua ra dé khuyén cao véi bo sira bi mac can 1am
sang bénh toan hoa da co (acidosis) khi do pH da c6 <5,6 va nam trong pham
vi tir 5,2 — 5,6 trong 3 gid/ngay (Gozho va céng su., 2005). Pay 1a chi s rat
quan trong vé kinh té trong chan nuéi bo sita dé 1am thé nao gitp chung qua
khoi céc triéu chimg nhu giam do ngon miéng, tiéu chay, mat nudc, suy nhuoc
co thé, rdi loan nhu dong da co va giam kha nang tiéu hoéa xo trong khau phan
(Plaizier va céng sw., 2008). Axit lactic 1a yéu té chu yéu giy toan hoa da co
khi d6 pH < 5.2 do qua trinh tich Ity lactate (Owens va cong su., 1998).

Céac ché pham sinh hoc c6 tac dung trong phong va diéu tri bénh toan
hoa da co (acidosis) hiéu qua. Str dung cac chiing vi khuan Propionibacterium
P63, L. plantarum 115 va L. rhamnosus 32 véi liéu luong rat cao (1x10%
cfu/con/ngay) dua tryc tiép qua canul vao da cé ctru an khau phan hdn hop
(cam my, ngd hodc kho dau cai) trong 3 ngay lién tuc, két qua 1a da lam 6n dinh
d6 pH da co va phong bénh toan hoa da co (Lettat va c¢éng sw., 2012). Diéu nay
c6 thé duoc 1y giai 1a ché pham sinh hoc bd sung c¢6 kha nang diéu chinh hoat
dong vi khuan trong da co tang kha nang thuy phan xenluloza va tc ché vi
khuan san xuét axit lactic da 1am cho d6 pH da c6 dat mac 6n dinh. Két qua
tuong ty thay khi bo sung vi khuan sir dung lactate Megasphaera elsdenii ¢
tac dung ngan ngira tich Iy axit lactic trong diéu Kién 1én men in vitro (Prabhu
va cong Su., 2012). Nghién cuu cua Klieve va cong su. (2003) da ching minh
rang cay chung vi khuan M. elsdenii YE34 trong da c6 caa bo dugc in khau
phan nhiéu ngii céc di lam hinh thanh vi khuan st dung axit lactic s6m hon
khoang 7—10 ngay so véi bo khong duoc cy. Piéu thi vi thay & bo an khau
phan nhiéu ngii coc (Ita mach) c¢6 chung Ruminococcus bromii 1a quan thé vi

khuan chiém wu thé trong da c6 va 1 loi khuan c6 tiém niang nang cao hiéu qua
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st dung tinh bot & bo khau phan nhiéu an ngii coc (Klieve va cdng sir., 2007).
B6 sung nam men S. cerevisiae giam ndng d6 axit lactic trong da co bo Holstein
vit sita tir 6 c6 thé phong bénh acidosis (Marden va céng sw., 2008; Thrune
va cong sw., 2009). Nguoc lai, Hristov va cong su. (2010) cho rang khong thay
anh huong cua bd sung S.cerevisiae va canh truong nudi cdy ching dén qua
trinh 1én men da cé.

Mic du cac ché pham sinh hoc duoc phat hién co hiéu qua trong viéc
ngan ngira nhiém toan da co, nhung rat kho dé thiét 1ap cac quan thé loi khuan
tiém nang on dinh trong da co. Chiquette va cong su. (2007) da c6 gang thiét
lap ching Ruminococcus flavefaciens NJ bang cach dwa cay vi khuan nay cing
véi nAm men S. cerevisiae, hy vong né sé 6n dinh cac diéu kién trong da co dé
tao diéu kién thuan loi cho viéc vi khuan duoc cdy. Tuong tu nhu st dung
chang vi khuan Ruminococcus bromii YE282 ciy cung Megasphaera elsdenii
YE34 1a vi khuén tiéu hoa tinh bot trong khau phan nudi bo duc vi néu ciy
riéng ré& M. elsdenii YE 34 thi khong thdy anh huong téi mirc d6 toan hoa da
co trong moi truong da co (Klieve va cong su., 2012).

¢/ Giam tiéu chay do chung E. coli O157: H57 gay ra

Chung E. coli 0157: H57 tao ra doc t6 Shiga 1a mam bénh truyén nhiém
tir dong vat sang nguoi gdy ra bénh tidu chay xuat huyét va hoi ching huyét tan
(HUS), c6 thé dan dén suy than cap ¢ tré em (Karmali va céng sur., 2010). Viéc
lay nhiém qua cac san pham dong vat (thit, sira, trang) tir dong vat bi nhiém
mam bénh nay 1a mot van dé nghiém trong cho suc khoe cong dong. Wisener
va cong su. (2014) da thuc hién mot phan tich tong hop vé tac dung caa ché
pham sinh hoc trong viéc giam tiéu chay do vi khuan E. coli 0157: H57 gay ra
& bo thit khi khau phan dugc bé sung ché pham sinh hoc va nhan thiy riang déu
c6 hiéu qua trong thoi dai han (> 90 ngay) va ngan han (<90 ngay). Su két hop
gitta chung L. acidophilus va P. freudenreichii 1a phuong phap diéu tri bang
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probiotic hiéu qua nhat, véi liéu 109 cfu/con/ngay c6 hiéu qua hon so véi ty 1é
lidu thap hon. Cac nghién ciru trudc do ciing da phat hién ra rang su két hop
cua L.acidophilus va P. freudenreichii da 1am giam dang ké lugng 0157 trong
phan & bo (Sargeant va cgng sw., 2007). Két qua tuwong tu thiy dugc trong
nghién ctru cia Ohya va cong su. (2000) khi phat trién mot ché pham sinh hoc
chua chung S. bovis LCB6 va L.gallinarum LCB 12, dugc phan 1ap tur gia stc
truong thanh, c6 hiéu qua trong viéc loai bo tiéu chay do vi khuan E. coli O157.
Ho cho rang nong do SCFA, dic biét 1a axit axetic trong duong tiéu hoa ting
1én dang ké co thé 1a 1y do gay ra sy @c ché vi khuan E. coli 0157.

d/ Giam tinh trang cing thang (stress) cho bé non

Tinh trang cing thang ¢ bé non thudng xuyén dan dén coi coc hoic tiéu
chay va sut can. Céc yéu té gy cang thang thuong thay trong hoat dong chin
nudi, bao gdm cai sita, tiém phong, khtr sing, thién, gan thé, v.v., hoic nhiét
d6 méi trudong cao. Ngoai ra, con do da ¢6 va quan thé vi sinh vat trong da co
chua phat trién va hoat dong day du trong nhimg ngay dau doi.

Probiotics c¢6 thé lam giam cac van dé néu trén ¢ bé non, nhung két qua 1a
khac nhau. Téac dung ctia probiotic chira chung L. acidophilus trong viéc giam ty
1& mac bénh tiéu chay ¢ bé sira non da duoc bao cao ngay tir nam 1977 (Bechman
va céng si., 1977). Cac nghién ctru khac khi str dung ché pham sinh hoc LAB,
cling thu duoc lam giam ty 1€ tiéu chay & bé (Abe va cong su., 1995; Abu-
Tarboush va cdng si., 1996; Jatkauskas va Vrotniakiene, 2010). Két qua twong
tu vé ty 1¢ tiéu chay, thoi gian mdi 1an tidu chdy va tong so ngay tiéu chay & bé
stta tir tudn 4 dén tudn 12 duoc nudi trong diéu kién mua hé can nhiét doi da
giam dang ké khi bd sung ching B.amyloliquefaciens H57 vao ché d6 nudi
dudng bé (Le va cong su., 2016). Cang thang & dong vat gy ra chimg loan khuan
hozic mat cin bang vi sinh vat trong GIT c¢6 thé can thiét dé probiotic ¢ 1oi cho

suc khoe bé.
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1.3.3.8. Thiét ldp quan thé vi khudn sin sinh enzym phén gidi xo trong da cé

Khi méi sinh, gia suc non nhanh chong thu nhan hé vi sinh vat tir nudc
bot, phan ctia me va cia cac dong vat khac (Chaucheyras-Durand va céng su.,
2008). Qua trinh tiép xtic kéo dai giita me va con non thudng xuyén hon ¢ hinh
thirc chdn nudi quy md nho, tuy nhién, trong chan nudi bo sira tham canh, bé
con nhanh chong bi tach khoi me va thuong duoc an thire an tinh trude khi hé
vi sinh vat da co hoan thién dan dén mat can br?lng h¢ vi sinh vat bi lam cho gia
stc non dé bi nhiém cac bénh khac nhau (Fonty va céng sw., 1987). Roi loan
tiéu hoa 1a mot trong nhitng bénh gy thiét hai kinh té 16n nhat trong giai doan
nudi gia stc non. Nghién ctru voi ctru non cua Chaucheyras-Durand va Fonty
(2001; 2002) cho thiy & ctru con bo sung chung S. cerevisiae hang ngay c6 ty
1¢ vi khuan san sinh enzym phan giai xo cao hon va quan thé vi khuan nay ciing
6n dinh hon so véi ciru doi chirng, bdi vi dong vat nguyén sinh an vi khuéan
trong da co va chung chi xuat hién ¢ da co khi c6 quan thé vi khuan quan sat
thdy dong vat nguyén sinh xuat hién sém hon & ctru con duge bd sung S.
cerevisiae so véi clru con dbi chimg.

Phén tich tong hop vé viéc ap dung men vi sinh (chta it nhat mot chang
S. cerevisiae) & dong vat nhai lai cho thay rang nim men séng lam tang dang
ké nong do axit béo mach ngan (SCFA) trong da c6 va lam tang pH da co,
nhung két qua rat khac nhau. Mic du viéc bd sung men lam giam nong do axit
lactic trong da co6 & mac vira phai nhung khéng anh huong dén ty lé
axetate/propionate. Tuy nhién, anh huong cua viéc bd sung nim men 1én qua
trinh 1én men da co thay doi theo ty 1 thic an tinh trong khau phan. Nhin chung,
tac dong tich cuc cua viéc bd sung nam men dbi véi pH da co ting 1én theo ty
1 thte an tinh trong khau phan va muc vat chat khé an vao (Desnoyers vd cdng
su., 2009).
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Tuong tw, men vi sinh 1am ting ndng do cac axit béo mach ngan (SCFA),
nong do protein thd (CP) va tang luong vat chat kho dn vao (DMI). Ty 1é chat
Xo va NDF trong khau phan cang cao thi kha ning tiéu hoa cac chét hitu co do
bd sung nAm men séng cang tt (Desnoyers va céng sir., 2009). Nguoi ta da
cong nhan rang ché pham sinh hoc dua trén co sé 1a nAm men bo sung vao khau
phan nuéi gia stc nhai lai lam ting s lwong vi khuan phan giai xenlulo, anh
huong co loi dén qua trinh 1én men ciia vi sinh vat, lam cho phan huy cellulose
cao hon va tang san xuat protein vi sinh vat (Dawson va cgng sw., 1990;
Newbold, 1996; Chaucheyras-Durand va cong su., 2008).

Str dung k¥ thuat PCR, Ding va cong su. (2014) di chimg minh rang S.
cerevisiae 1am ting tong sé vi khuan da co & bo lai hudng thit an khau phan
gdm (co Alfalfa + thirc an tinh), nhung s6 lugng nam va dong vat nguyén sinh
trong da c6 khong thay d6i. Ty 1é chung Selenomonas ruminantium 13 vi khuan
sir dung lactate tang 1én, trong khi ty 1€ ching Ruminobacter amylophilus vi
khuan phén giai tinh bot giam.
1.3.3.9. Cdi thién qua trinh phdn gidi xo trong da co

Hau hét thic an tho trong khau phan nuéi gia stic nhai lai c6 chat luong
thap va viéc cai thién kha nang tiéu hoa chiing khi st dung ché pham sinh hoc
dang duoc nhiéu nguoi quan tim. Ché pham sinh hoc enzyme phan giai xo
thuong duoc st dung dé cai thién chirc ning tiéu hoa cua gia stc nhai lai truong
thanh (Kumar va Sirohi, 2013; Prasteng va cong su., 2013), cling nhu ddi voi
dong vat nhai lai trudce khi cai stra (Sun va cong su., 2010). Xenluloz bi phan
huy trong da ¢ bo1 mat quﬁn thé vi khuan cu thé vi vét chu khong co6 cac enzym
can thiét dé phan hity xenluloza. NAm men da duoc ching minh 13 c6 kha nang
kich thich quan thé phan giai xenluloza trong da c¢6 va lam ting hoat tinh enzym
ctia chung (Chiquette, 2009). Tac dong nay 1én quan thé vi khuan duoc cho 1a

két qua ciia viéc ndm men 1ay O trong da co, gdy bat loi cho hoat dong quan
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thé vi khuan hiéu khi, do d6 tao ra méi truong tdi vu hon cho vi khuan ky khi
(Newbold va cdng siw., 1996). Tuy nhién, su gia tang vi khuan phéan giai
xenluloza khong phai liic nao cling dan dén tang tiéu hoa chét xo, vi hoat dong
cua ching phu thudc vao d6 pH da co (Russell va Wilson, 1996). Dawson va
cong su. (1990) da tim thay su gia tang sb luong vi khuan phan giai celluloze
trong da c6 bo duc Jersey, khi nudi khau phan thic an giau xo dugc bd sung
S.cerevisiae hoic két hop S.cerevisiae, L.acidophilus va E. faecium.

B6 sung cac chat chiét tir nAm men vao khau phan nudi bo di lam ting
tong s6 vi khuan yém khi va vi khuan phan giai xo trong da co (Dawson va
cong suw, 1990; Newbold va cong su, 1991; Harrison va cong su, 1988). Chung
S. cerevisiae c6 thé ngan chin su tich ty acid lactic san sinh thong qua viéc canh
tranh voi Streptococcus bovis bang cach kich thich Megasphaera elsdenii hap
thu acid lactic, cung cap axit amin va vitamin (Chaucheyras va céng sw.1995¢).
B sung S. cerevisiae da lam tang s6 lugng dong vat nguyén sinh da co cta bo
duc sinh trudong nudi bang khau phan co sé 1a rom, gitp cai thién kha ning tiéu
hoa NDF (Plata va céng si., 1994). Nam men ciing duoc bao céo 1a giai phong
vitamin va cac yéu td sinh trudng khéc (axit hiru co, vitamin B va céc axit amin)
can thiét cho vi khuan phan giai xenluloza phat trién (Chiquette, 2009).

Anh huong cia nam men dén qua trinh 1én men da co & dong vat an ché
d6 an thuc an tho 1a thay d6i. Ché do an bao gém S. cerevisiae va/hoic
Armillaria heimii (ndm & tring) ¢ ctru 1am taing DMI, nang luong trao d6i an
vao va kha ning tiéu hoéa ADF (Mpofu va Ndlovu, 1994). Tiém ning tiéu hoa
NDF, protein tho va chat kho ctia co kho co Alfalfa, than cdy ngd va vo ca phé
trong diéu kién insacco & bo Holstein dat canul ting 1én khi bo sung ching nAm
men S.cerevisiae (Roa va cdng su., 1997). Nguoc lai, viéc bd sung nAm men
cho bo dugc cho dn khiu phan co so 1a rom lia mach (Moloney va Drennan,

1994) hoic khau phan c6 nhiéu ngii cbe (Mir va Mir, 1994) khong anh huong
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dén kha nang ti€u hoa chat kho, NDF va giam kha nang ti€u hoda cua protein
tho. B6 sung nam men vao khau phan co s¢ 1a ngon mia nudi ctru, khong thay
cai thién ro rét kha nang Ién men va ti€u hoa trong da co, mac du do pH da co

giam (ArcosGarcia va cong su., 2000).

1.4. TINH HINH NGHIEN CUU VA SU DUNG CHE PHAM SINH HOC
PHAN GIAI XO

1.4.1. Tinh hinh nghién ctru sin xuit va sir dung cac ché phim vi sinh cé

kha niing phén giai xo trén thé giéi
1.4.1.1. Enzymes

Nho nhimg tién bo trong cong nghé sinh hoc, cac ché pham enzyme ngay
cang hiéu qua hon, c6 thé dugc san xuat vdi sé luong 16n va gia thanh tuong
d6i ré (McDonald va céng sir., 2010). Vi vay, bd sung ching vao khau phan
nudi dudng 1a bién phap dé nang cao gia tri dinh dudng dang trd thanh phd
bién. Theo cac nghién ctru cua Fuller, R. (1989), cic enzym dugc st dung chi
yéu trong cac khau phan nudi dong vat da day don (monogastric) nhung ciing
duoc dung bo sung vao khau phan in nudi gia suc nhai lai. Myc dich chinh cta
bo sung la dé nang cao gia tri dinh dudng cua thirc an, dac bi¢t ddi véi loai thire
an kém chat luong, it tdn kém va tao duge su két hop céc thanh ph?ln nguyén
liéu thirc 4n trong khau phan. Vi du enzyme duoc st dung phd bién 1a cac
enzyme phytase trong khau phan an cua gia suc da day don. Cac nghién ctru vé
cong nghé sinh hoc trén lon va gia cam da duoc truc tiép hudng tdi cac hoat
tinh cta phytase do enzyme phytase bo sung vao thirc an co tac dong tong thé
t6t hon 1én cac co chit co trong trong khau phan in ctia lon va gia cam va chung
tao ra photpho sinh hoc mot cach hiéu qua, 1am giam lugng phdt pho thai ra
mdi truong dong thoi ting hoat dong NSPase dé nang cao lugng dinh dudng va
kich thich sinh trudong va cai thién kha ning san xuit (Gaggia va céng su.,

2010). Viéc cam hodc han ché sir dung protein c6 ngudn gbc dong vat do ching
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cung cip phdt pho, da thuc ddy viéc chap nhan st dung cac enzym phytase
trong thirc dn chian nudi & mot sé nude (Fuller, R. 1989).

Axit amin tiéu hoa ciing c6 thé duoc cai thién cung véi viée bd sung
phytase. Trong mdt nghién ctru trén lgn thit cia Zhang va Kornegay, (1999)
cho thdy, ty 1¢ tiéu hoa ctia tit ca cac axit amin trir proline va glycin ting tuyén
tinh khi ting bo sung phytase. Trong dinh dudng gia suc nhai lai, Fibrolytic
enzyme bo sung vao khau phan in dé diéu chinh méi trudong da cé 1a mot trong
nhiing huéng dang dugc nghién ctru rong réi trong nhitng nim gan day (Kahi
va Rewe, 2008; Nagaraja, 2012). Enzyme di cai thién céc polysaccharides san
co du trlt trong cay (vi du nhu tinh bot), dau va protein, dugc bao v¢ tranh
khong bi cac enzym tiéu hoa bang cach lam cho cac ciu triic vach té bao khong
bi thAm nude. Do d6, cellulase c6 thé duoc su dung dé pha v& cellulose, ma
khong bi phan hay bai cac enzyme noi sinh. Enzyme can thiét cho su bé giy
cac carbohydrate thanh té bao dé giai phong ra cac duong can thiét cho qua
trinh sinh truong cia vi khuén sinh axit lactic. B6 sung cellulase vao khau phan
chta phu pham ché bién lta mi d3 lam ting kha nang tiéu hoa cua
polysaccharides khong c6 gdc tinh bt tir 0,192 — 0,359 % va protein tho tir
0,65 — 0,71% & hdi trang (McDonald va céng su.,2010).
1.4.1.2. Probiotics

Khai niém "probiotics" dugc dinh nghia bo1 FAO/WHO 1a "cé4c vi sinh
vat khi duoc cung cip voi sd lwong du 16n s& mang lai loi ich vé stc khoe cho
vat cha". Mot vai ching vi khuan acid lactic (LAB), cac loai thudc chung
Lactobacillus, Bifidobacterium, va Enterococcus, dugc xem nhu ¢6 191 cho vat
cha va do d6 dugc coi nhu probiotics va di dugc bd sung vao mot vai thuc

pham chtrc nang.
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Probiotics dugc bo sung vao khau phan nudi vat nudi trong nong nghiép

dé cai thién su can bang vi khuan duong rudt (Fuller, 1989). Bang 1.4 liét ké

ung dung cac chung probiotic trong dinh dudng vat nudi va thuy san.

Bdng 1.4. Str dung probiotics va tic dong ciia chung trong thirc an chan

nuoi va thuy sdan

tinh chat gay hai ctia chung,
kich thich hé mién dich, cai
thién duong tiéu hoda, thay
thé khang sinh, nang cao kha
nang sinh truong

boi
Chung Probiotic tuwong ap Tac dong cia Probiotic Ngudn
dung
Bacillus subtilis, nudi tom | gidm stress, cai thién strc Decamp va
Bacillus khoe, chit luong nudc, nude | Moriarty
licheniformis sach khi luan chuyén, kiém | (2006);
soat vi khuan gay bénh va Moriarty va

cong su.,2005

Bacillus spp. va

nudi dong

giam thiéu cac bénh do

Verschuere va

thiotropocin dé chéng mot
sO bénh

Yeasts vat than Vibrio spp. va Aeromonas cong su., 2000
mém spp., gdy ra ty 1& chét
Clostridium spp. san sinh cac enzymes tiéu Bairagi va
thirc an hoa thuan loi cho st dung va | cong su., 2002
nuoi ca tiéu hoa, khang khuan chong
nudc ngot | cac bénh gy ra do cac vi
khuan
Bacillus spp., thity san | cai thién chat lugng nudce va | Verschuere va
Saccharomyces tuong tac vdi thuc vat phu cong su., 2000
cerevisiae du, kha nang bam dinh gin
chat, san sinh chat khéng
khuén, cung cap chat kich
thich mién dich
Bacillus spp., thiy san | kich thich sinh trudng cta vi | Naviner va
S. cerevisiae tdo tiét co chit co kha nang | cong su.,
{rc ché bénh tat va phay 1999; Kawano
khuén, sau d6 mot sb loai vi | va cong su.,
tdo san sinh khang sinh 1997
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Doi
Chung Probiotic tuwong ap Tac dfng cia Probiotic Ngudn
dung

S. cerevisiae thuy san | kich thich hé mién dich hoat | Verschuere va
dong, san sinh co chét rc cong su., 2000
ché cac yéu td gy bénh

Bifidobacterium thirc an san sinh co chat khang Santini va

longum, gia cAm khuan chéng gy bénh nhu | cdng su., 2010

L. plantarum Campylobacter

Pediococcus lon cai kich thich sinh truéng, giam | Pérez Guerra

acidilactici sira s6 luong coliform bang cach | va céng sur.,

Lactococcus lactis, san sinh chét chuyén hoa 2007

L. casel, thanh khang sinh

Enterococcus

faecium

S. cerevisiae bo vt sira | ting qua trinh huy dong du | Giger-
trit ciia co thé, tang ty 16 md | Reverdin va
stra cong su., 1996

S. cerevisiae thirc an tang trong va cai thién hiéu | Mohamed va

lac da qua su dung thirc an cong su., 2009

S. cerevisiae thirc an tang tiéu hoa cellulose Kumar va

trau cong su., 1994

Pediococcus cai thién kha nang san xuat, | Alkhalf va

acidilactici ga thit giam cholesterol trong huyét | cng sw., 2010
thanh

Lactobacillus, ga dé giam ty 18 chét Yoriik va cong

Bifidobacterium, suw., 2004

Streptococcus,

Enterococcus ssp.

L. sporogenes ga thit giam cholesterol va Panda va cong
triglycerides tong sd trong su., 2006
huyét thanh

Lactobacillus ssp. thirc an diéu chinh dap ing mién Koenen va

nuoi ga dich cong su., 2004

Lactobacillus spp., | thirc an giam cac bénh lay sang Santini va

Bacillus spp. gia cam ngudi tir thit gia cam cong su., 2010

L. reuteri LPB P0O1- thite in téngq trong, hoat tinh khang Pancheniak va

001 nudi lon khuan chong lai E. coli va S. | C.R. Soccol

i Aureus (2005)

Nguoc lai véi viée st dung cac loai thude khang sinh d€ b6 sung vao thirc
an, chung s€ ti€u di€t vi khuan, vi thé cac ché pham sinh hoc trong thuc pham

duogc thiét ké dé sir dung mot sé ching vi khudn c6 kha ning tac dong & duong
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rudt nhu mong muén (McDonald va cong sw., 2010). Bén canh vi¢c cac vi sinh
vat c6 trach nhiém san sinh cac vitamin nhom B va cac enzym tiéu hoa, va kich
thich mién dich niém mac dudng rudt, ting viéc bao vé dé chéng lai cac doc tb
do cac vi sinh vat gay bénh tiét ra. Voi dong vat nhai lai, ching kiém soat hiéu
qua hon cac bénh vé duong tiéu hoa ciia dong vat non, khi chua co day du vi
khuén hé vi sinh vt trong da co. Su tham nhap vi khuén ban du vao rudt non la
qua me va moi truong xung quanh, thudng bao gdm Streptococci, E. coli va
Clostridium welchii. Khi bat dau bt sita, lactobacilli tré thanh vi khuan chiém
uu thé. Probiotics cho bé c6 chira Lactobacilli hoac Streptococci lanh tinh va co
gia trj khi dugc dung cho bé bi stress hodc dang diéu tri bang thuc khang sinh
1am pha huy hé vi sinh vat duong rudt (Fuller, 1989). Hon nita, bo sung céac ché
pham sinh hoc vao khau phan an dé mang lai loi ich nhiéu hay it con ty thudc
vao strc khoe vat nudi. Kho khan dé xac dinh loai vi khuan ¢6 loi trong moi hoan
canh. Probiotics doi khi duogc tim théy 1a co logi trong viéc bao vé€ cho lon tranh
mic cac bénh truyén nhiém. Vi khuan sinh axit lactic duoc phan lap tir dudng
tiéu hod cua lon nhu Enterococcus faecium va L. acidophilus, ¢6 thé trc ché cac
ching khac ¢ duong rudt, chang han nhu Salmonella enteritidis, S.cholera suis,
S. typhimurium va Yersinia enterocolitica. Men kho (Saccharomyces cerevisiae)
duoc cho 1a ¢6 loi thé hon cac ché phém sinh hoc vi khuan do chiu dung tot & do
pH cao va céac diéu kién méi truong. St dung probiotic con tiy thudc vao mé
rong luat phép trong viéc tao san pham dé bao vé gia stc va nguoi tiéu dung. O
gia stic nhai lai truéng thanh, nAm men c6 thé dugc st dung nhu probiotic dé cai
thién qua trinh 1én men & da co. Tac dong cua viée b sung probiotics bang cach
ubng (trong truong hop nay, goi 1a cong sinh) va vi khuan noi tai ¢6 loi trong
dudng rudt co thé ting 1én bang cach phdi hop véi prebiotics (Gibson va cdng
su., 2004).
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Prebiotics 1a cac thanh phan thirc dn khong thé tiéu hoa duoc, phd bién
nhat 13 oligosaccharides, d6 1a carbohydrate khong tiéu hoa. Khi duoc dua vao
vat cha véi sd lugng du 1om, s€ kich thich c6 chon loc sy phat trién hodc hoat
dong cia mdt hoac mot s6 lugng han ché vi sinh vat trong dudng rudt.

Hdn hop probiotic va prebiotic duoc goi 1a Synbiotics, di dat dugc bang
cach két hop lactobacillus véi lactose, FOS véi B. subtilis, GOS véi
Bifidobacteria spp va E. faecium va prebiotics rau diép xoan va chung di dugc
ching minh 13 c6 tiém ning cho siic khoe va cai thién kha ning san suat.
Probiotics va prebiotics thudng duoc st dung cho tat ca cac loai da day don da
dugc nghién ctru va st dung rong rai ¢ lon la Lactobacillus spp., Bifi
dobacterium spp., va Saccharomyces cerevisea dugc chimg minh 1a hiru ich
trong cac bénh nhu tiéu chdy, viém rudt hoai tir va tdc nhan gay bénh khac lién
quan dén duodng tiéu héa bénh va trong thoi gian cai sira lon con (Gaggia va
cong su., 2010).

1.4.2. Tinh hinh nghién ctru san xuit va sir dung cic ché pham sinh hoc ¢

Viét Nam
1.4.2.1. Tinh hinh nghién ciru san Xudt cdc ché pham Probiotic

O nudc ta hién nay viéc nghién ciru san xuat probiotic phuc vu cho doi
séng déan sinh néi chung va chin nudi noi riéng con rat mai mé va bat dau dugc
quan tim trong vai nim gan day. Lé Thanh Binh va ¢dng sw (1999) da san xuat
ché pham PRO99 gom hai chang vi khuan lactic va nudi thr nghiém trén ga
broiler cho thay quan thé vi sinh vat dudng rudt thay doi theo chiéu huéng tich
cuc, cac vi khuén lactic tang, E. Coli gidm 10 rét & nhom ga dugce an thirc an co
bo sung PRO99. Khéi lugng co thé lic 50 ngay tudi cua ga & nhom dugc an
thirc an c6 bd sung PRO9Y9 cao hon so vai ddi chitng 10,6%. Pham Ngoc Lan
va cong su. (2003) di phan lap duoc hai trong sé 789 chung vi khuan lactic

trong rudt ga. Bang cac phuong phap nghién ciu sinh hoc phan tir, nhém tac
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gia di xac dinh dugc cac chung CH123 va CH156 ¢ nhitng tinh chat probiotic
gan véi Lactobacillus agillis va Lactobacillus sallivarius (co kha ning dé
khang dugc véi 40% axit mat; sinh truong duoc & moi truong pH = 4,0 va ndng
do NaCl = 6,0%, c6 hoat tinh khang véi Salmonella, E. coli) c6 kha nang st
dung nhu ngudn probiotic tng dung trong chin nudi. Nguyén Thi Hong Ha va
cong su. (2003) da st dung hai chung Bifidobacterium bifidum va Lactobacillus
acidophillus dé san xuat ché pham Probiotic, budc dau da nghién ctru duoc
cong nghé san xuat bang phuong phéap say phun. Ché pham sau 6 thang van c6
s6 té bao vi khuan séng & mac 10° CFU/g va c6 kha nang Gc ché vi khuan
Salmonella. Nguyén Thuy Chau (2003) thong bao di lya chon duoc chang ndm
men Candida ultilis CM125 cho sinh khéi cao trén méi truong ri mat duong,
budc dau di dua ra dugc qui trinh cong nghé san xuat sinh khéi loai nAm men
nay. Nguyén La Anh va cong su. (2003) di phan 1ap duoc chung vi khuan lactic
BC 5.1 tir nuéc bap cai mudi chua va da xac dinh dugc rang ching vi khuan
nay co tinh chat probiotic va co thé sir dung trong ché bién thuc pham. V3 Thi
Tha va cong su. ( 2003) da nghién ctru san xuat dugc ché pham Biochie dang
dung dich (tir vi khuan Bacillus va Lactobacillus) voi mat do 108 té bao/ml c6
tac dung cai thién moi trudng nudc nudi tom, ca. Lé Tan Hung va cong su.
(2003) da nghién ctiu san xuat hai ché pham probiotic BIO I va BIO II. Ché
pham BIO Il gdm cic nhom vi khuan Lactobacillus, Bacillus va nam men
Saccharomyces phdi hop voi cac enzyme a-amylase va protease dung trong xu
Iy moi trudong nude nudi tom, ca va ché pham BIO I dung trong chin nudi. Hién
nay ché pham BIO II da dugc ung dung rong rai nhung ché pham BIO | hiéu
qua str dung chua cao. Gan day nhat trong khudn khé Dé tai cap Bo “Nghién
CikU SAN Xudt probiotic va enzyme tiéu héa ding trong chdan nudi” tac gia Tran
Qudc Viét va cong su. (2009) da tuyén chon vi khuan A2026 c6 tén khoa hoc:

Rhodococcus fascian tiét enzyme B-glucanase va Cellulase va ching niam
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VNO06-F0329 c6 tén khoa hoc: Aspergillus niger van Tieghem var niger, tiét
enzyme Xylanase dé san suat ché pham da enzyme dung trong thtic an chin
nudi lon va ga. Két qua danh gia hiéu qua st dung cua ché pham trén lon cho
thay tdc do sinh truong caa lon duoc b sung enzyme cao hon so véi dbi ching
tir 8,2%, mirc tiéu ton thirc an/kg tang trong giam 7,3%, ty Ié tiéu chay giam tur
10,7% & 16 d6i ching xubng con 4,8%. Két qua thir nghiém trén ga cho thay
tbc do sinh trudng cuia nhoém duge an thire dn ¢6 bd sung ché pham da enzyme
cao hon 7,4%, tiéu tén thire an giam 9,3% so véi dbi ching.
1.4.2.2. Tinh hinh nghién ciru san xudt va si dung cdc ché pham enzyme
tiéu hoa

Viéc nghién ciru vé enzyme & Viét nam da duoc quan tm nhiéu tir nhiing
nam 1990 cua thé ky trugce. Nhirng nghién ciru nay phan 1on tap trung vao viéc
phan 1ap va tuyén chon cac chung vi sinh vat c6 hoat tinh enzyme hodc nghién
ctru chiét xuat, xac dinh dic tinh, hoat lyc cia mot s6 loai enzyme phuc vu cho
cac muc dich dan sinh. Duong Vian Hop va cong su. (1993) di phan 1ap, tuyén
chon duoc 1 chung nam soi (DH12) tir 24 chung nam & cac ngudn tinh bot khac
nhau va 1 chung cua Nhat ban (Aspergilus niger TH319K) c6 hoat tinh
glucoamylaza cao (dat 70 don vi/g ché pham enzyme thd). Pham Ho Truong
va cong su. (1993), tir co chat chtra tinh bot da phan 1ap duoc 22 ching ¢ kha
ning dong hoa tinh bot sdng va di chon ching T1 c6 hoat tinh gluco-amylaza
cao nhat. Nguyén Thi Hoai Ha va cong su. (2002) di cong bd cong trinh nghién
cau hoat tinh amylaza cia hai chung Bacillus H5-1 va H5-4 dung trong san
Xuat men vi sinh. Pham H6 Truong va cong su. (1993) d nghién ctru dic diém
phan giai ligno-xellulo va lignin cua hai chang nim Acreminium sp va
Sporotrichum Pulverulentum tir bao tang giéng vi sinh vat caa Vién HLKH
Lién x6 (cii). Pham HO Truwong va cong su. (1993) di sir dung hdn hop cac

chang nam Acreminium sp va Sporotrichum Pulverulentum dé 1én men ran dé
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khao sat kha nang phan giai lignin ctia ching trong rom lia my. Pham Van Ty
va cong su. (1993) da nghién ctru kha ning phan giai xellulo cua xa khuan phuc
vu cho xtr 1y rac thai d6 thi. Nhitng nghién cttu vé proteaza c cac cong trinh
cta Tran Dinh Thanh va cdng su. (2000) (proteaza tir du ¢t xanh); Lé Gia Hy
(2000) nghién ciu chiét suat proteaza tir Xa khuan wa kiém; Vit Ngoc Boi va
cong su. (2004): nghién ciru xir 1y ca bang proteaza; Ngd Tu Thanh va cong su.
(2005): nghién ctu hoat tinh cia proteaza tir Bacillus. Nguyén Thuy Chau va
cong su. (2005) da dua ra qui trinh cong nghé san xuat phytaza tir ching nam
Aspergilus niger MP2, cong nghé 1én men Aspergilus niger BL1 tong hop
pectinaza, cong nghé 1én men Aspergilus niger Awamoviri BK dé tong hop
Mannanaza ¢ qui md ban cong nghiép.
1.4.3. Nguon gbc xuat xir ché pham sinh hoc ciia dé tai luin an

Ché pham sinh hoc dang bot do Vién Chan nudi va Vién Vi sinh vat va
Cong nghé sinh hoc (Pai hoc qudc gia Ha Noi) phdi hop nghién ctru, san xuat
va thir nghiém trong khuon khé dé tai: “Nghién ciru san xudt va sie dung ché
pham sinh hoc dé xit Iy cde nguon nguyén lidu giau xellulose lam thire an chan
nuoi” thugc Chuong trinh Cong Ngh¢ Sinh Hoc Nong Nghiép. Pon vi Chu tri:
Vién Chan nuoi.

— Ché pham Best"Rumen® (goi tat 1a A): La ché pham duoc tao ra tir qua
trinh 1én men chung ndm soi hitu ich A.oryzae c6 nong d6 xelulaza, amylaza va
xylanaza dat >1100 Ul/g va B-glucanaza dat >200 UI/g.

— Ché pham Best"Rumen® (goi tit 1a C): La ché pham dugc tao ra tir qua
trinh 1én men chung nim soi hitu ich A.oryzae va cac ching vi sinh vét
Lactobacillus, Bacillus va Saccharomyces c6 nong d6 enzyme xelulaza,

amylaza va xylanaza dat >1100 Ul/g va B-glucanaza dat >200 Ul/g va ndng do
vi sinh vét hitu ich >10°CFU/qg.
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CHUONG II: NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUONG, THOI GIAN VA DPIA PIEM NGHIEN CUU

2.1.1. Poi twong nghién ciu
a/ Ché phdam sinh hoc

Ché phém sinh hoc dang bt do Vién Chan nudi va Vién Vi sinh vat phéi
hop nghién ctru va san xuat gom:

— Ché pham Best"Rumen® (goi tit 1a A): La ché pham dugc tao ra tir qua
trinh 1én men chung ndm soi hitu ich A.oryzae c6 nong d6 xelulaza, amylaza va
xylanaza dat >1100 Ul/g va -glucanaza dat >200 Ul/g.

— Ché pham Best™Rumen® (goi tat 1a C): La ché pham dugc tao ra tir qua
trinh 1én men chung nam soi hitu ich A.oryzae va cac ching vi sinh vat
Lactobacillus, Bacillus va Saccharomyces c6 nong d6 enzyme xelulaza,
amylaza va xylanaza dat >1100 Ul/g va B-glucanaza dat >200 Ul/g va ndng do
vi sinh vét hitu ich >10°CFU/qg.

b/ Thirc an tho

- Rom lua kho

- (Co kho Pangola

- (o voi 45 ngay

- Than cdy ngd tuoi sau thu bap

- Thirc &n hon hop hoan chinh (TMR)
¢/ Gia suc thi nghiém:

- Bo duc lai Sind, khdi luong trung binh 200 kg mé 18 do da co dit cannula.

- B0 lai Sind sinh truéng

- BO lai hudng sira % HF.

2.1.2. Pia diém nghién ciu

- B mon Dinh dudng va Thuc an chan nuéi, Vién Chan nudi
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- Trung tdm thuc nghiém va bao tdn vat nudi, Vién chan nudi
- Cac gia trai nudi bo lai hudong thit & Eaka, Pak Lak
- Trung tdm nghién ctru bo va ddng c6 Ba Vi

2.1.3. Thoi gian nghién ciru: tir 2013 dén 2019
2.2. NOI DUNG NGHIEN CUU

2.2.1. Nghién ctru anh hwéng cita bd sung ché pham sinh hoc dén toc d va
diic diém sinh khi in vitro ciia mét so thirc in giau xo 1am thirc dn cho gia
suc nhai lai

Muc dich: Panh gia va tim mic bo sung thich hop nhat dé nghién ciru in sacco.
2.2.2. Nghién ciru anh hwéng ciia bé sung ché pham sinh hoc dén kha ning
phén giai mot so thirc in giau Xo' bang phwong phap in sacco va thay doi
hé vi sinh vat da c6

Muc dich: Panh gia dugc hiéu qua cua bd sung thich hop ché pham sinh hoc
dén tdc d va dic diém phan giai cac chat dinh dudng ctia mot sb thuc an giau
X0 va tim ra mirc bd sung thich hop nhét cho nghién ciru in vivo.

2.2.3. Nghién ciru anh hwéng ciia bé sung ché pham sinh hoc dén kha ning
tiéu héa thikc in bang phwong phap in vivo

Muc dich: Panh gia hiéu qua ctia bd sung thich hop ché pham sinh hoc dén ty
1é tiéu hoa cac chat dinh dudng ctia mot sb thire n giau xo tir d6 ap dung dé bd
sung nudi bo lai hudéng thit va hudng sira.

2.2.4. Nghién ciru anh hwéng ciia b sung ché pham sinh hoc vao khau phan
co' s& 1a thire dn giau xo ciia bo lai Sind sinh truwéng dén lwong thire dn thu
nhén, ting khdi lwong, hiéu qua sir dung thirc dn va hiéu qua Kkinh té

Muc dich: Panh hiéu qua ctia bo sung thich hgp ché pham sinh hoc vao khau
phan nudi bo lai huéng thit sinh truong dén lwong thirc dn thu nhén, ting khéi

lugng, hiéu qua st dung thie an va hiéu qua kinh té.
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2.2.5. Nghién ciru anh hwéng cia bd sung ché pham sinh hec vao khau phan
nudi bo lai hwéng sira % HF dén lwong thirc dn thu nhin, niing suat, chit
lwong sita, hiéu qua sir dung thic in va hiéu qua kinh té

Muc dich: Danh hiéu qua ctia bd sung thich hop ché pham sinh hoc vao khau
phan nudi bo lai hudng sita dén luong thic an thu nhan, nang suat, chat luong

sira, hiéu qua st dung thirc an va hiéu qua kinh té.
2.3. PHUONG PHAP NGHIEN CUU

2.3.1. Nghién ciru anh hwéng cita b sung ché pham sinh hoc dén tdc dd va
diic diém sinh Kkhi in vitro ciia mdt so thirc fin giau Xo 1am thirc in cho gia
suc nhai lai
* Nguyén vat liéu va thie an
a/ Ché pham sinh hoc

— Ché pham Best"Rumen@® (goi tit 1a A): La ché pham duoc tao ra tir qua
trinh 1én men chtng ndm soi hitu ich A.oryzae c6 nong do xelulaza, amylaza va
xylanaza dat >1100 Ul/g va B-glucanaza dat >200 UI/g.

— Ché pham Best™Rumen® (goi tat 1a C): La ché pham dugc tao ra tir qua

trinh 1én men ching nam so¢i hitu ich A.oryzae va vi khuan Lactobacillus,

Bacillus va Saccharomyces c6 nong d6 enzyme xelulaza, amylaza va xylanaza

dat >1100 Ul/g va B-glucanaza dat >200 Ul/g va néng d6 vi sinh vat hitu ich
>10°CFU/qg.

b/ Thirc an tho: Rom kho, ¢é kho Pangola, co voi 45 ngay va than cay ngo
tuoi sau thu bap.

¢/ Gia siic thi nghiém: Bo duc lai Sind, khéi luong trung binh 200 kg m6 16
do da co dat canul.

* Chuan bj thi nghiém

a/ Phén tich thanh phan héa hoc
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Céc loai thirc an déu dugc 1ay mau theo (TCVN 4325-2007) va phén tich
thanh phan hoa hoc theo cac tiéu chuan sau: vat chat kho (TCVN 4325-2007),
protein thd (TCVN 4328-2001), xo tho (TCVN 4326-2007), lipid (TCVN
4331-2007), khoang tong s (TCVN 4327-2007), riéng NDF, ADF va ADL
dugc phan tich theo Goering va Van Soest (1970), tai Phong phan tich thirc an
va san phém chan nuoi1, Vién Chan nuoi.
b/ Thi nghiém in vitro gas production

Bo dung lay dich da c6 dugc nudi tai chudng va cho an 25 kg ¢o voi (vat
chat kho: 19,89%; protein tho: 9,19%). Khau phan nay dam bao thich hop cho
qué trinh phan giai xenluloza. Dich da co dugc 13y tir 2 bo vao budi sang trudc
khi cho an.

Thi nghiém in vitro gas production dugc tién hanh theo thu tuc cua
Menke va Steingass (1988) gdm cac budc:

+ Chuan bi mau thirc an, xilanh va dich da co

+ Chuan bi dung dich dém va pha ché dung dich @ miu

+ Tién hanh thi nghiém.
* Chudn bi mau

— Mau sdy kho va nghién min dén kich thuéc Imm.

— Khéi lugng miu cho mét xilanh: 200 + 5 mg. Mau dit vao phan cubi cua
xilanh.

— BOi tron pit tong bang vasolin va day pit tong sat dén bé mat mau sau do
day xilanh.

— Xilanh chita mau duoc dit trong ta 4m ¢ 39°C qua dém va tiép tuc dé
trong ta am & 39°C cho dén khi lay dich da c¢6 va chuan bi xong dung dich dém.
* Vi tri cua xilanh

— Xi lanh khong chtra mau (blank) va mau chuén, can phai dit vao dau,

gilra va cuoi cua gid xi lanh khi thi nghiém.
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— Mau nghién ctru dugc nhac lai 3 1an va phai dat tach biét & dau, gitra va
cuoi cua gia ong nghi¢m.

* Cac dung dich can co

Dung dich khodng da luong: Dung dich khodng vi luong:
5,7 g Na;HPO, 13,2 g CaCl, 2H,0

6,2 g KH,PO, 10 g MnCl; 4H,0

0,6 g MgSO,4 7H,0O 1 g CoCl; 6H,0

Hoa voi nudc cat thanh 1 lit dung dich 0,8 g FeCl, 6H,0

Hoa véi nudce cat thanh 100 ml

Dung dich dém 1: Dung dich Resazurin:

35 g NaHCO3 100 mg resazurin

4 g (NH4)HCOs3 Hoa véi nude cat thanh 100 ml
Hoa v6i nude cat thanh 1 1it dung dich

* Dung dich dém

— Tung phan cua dung dich dém can phai dugc chuén bi trudce khi tién hanh
thi nghiém.

— Chuan bi dung dich dém 2 (dung dich tuoi ngay trudc khi lam thi
nghiém) cho mdi lan thi nghiém (tron cac dung dich di duge chuan bi vao binh
tam giac).

* Cach pha dung dich dém 2

Dung dich Luong dung dich can tao ra (ml)
(ml) 500 750 1000 1200 1300 1400 1500 1700 2000
Nudc cat 2375 35 475 570 6175 665 7125 831 950
DD dém 1 120 180 240 288 312 336 360 420 480

Da khoang 120 180 240 288 312 336 360 420 480
Vi khoang 0,06 0,090 0,12 0,144 0,156 0,168 0,180 0,210 0,240
Resazurin 061 092 122 146 159 1,71 183 214 244
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Dung dich Luong dung dich can tao ra (ml)

(ml) 500 750 1000 1200 1300 1400 1500 1700 2000
Dung dich khur
Nuéc cat 238 357 475 571 619 666 71,3 832 95
NaOH 1N 1,0 1,5 2,0 2,4 2,6 2,8 3,0 3,5 4,0

Na.S.9H.O0 0,168 0,252 0,336 0,360 0,437 0,470 0,504 0,588 0,672

Lueu y: Dung dich dém 2 chi trn triede khi tién hanh méi lan thi nghiém

— Lam 4m dung dich dén 39° C sau d6 cho dung dich khir vao

— Dit binh tam gidc c6 dung dich dém vao bé nude (Water bath) c6 khudy
tir 6n dinh nhiét 39° C trong 25 — 30 phut sau d6 cho dung dich khtr vao, suc
khi CO; vao dung dich cho dén khi mAu dung dich chuyén sang mau hong sau
do6 sang mau sang. Po pH cua dung dich tir 7 — 7,3.

* Dich da co

— Dich da c6 lay tir 2 bo vao budi sang trude khi cho an dé dam bao thanh
phén va hoat luc cta vi sinh vat trong da co tuong ddi on dinh. Luong dich
khoang 1 lit/con sau d6 tron voi nhau, do vao 1 binh kin (dé dam bao yém khi),
dich phai dugc gitr &m 39° C cho dén khi pha ché.

— Loc bé nhiing hat thirc an 16n bﬁng vai x0, dé loai trir cAc manh thirc n
16n con 1an & trong dich da c6 lam anh huong khong tot dén két qua sinh khi
trong thi nghiém.

— Ty 1& dung dich dém 2 va dich da co 1a (2:1) cu thé nhu sau: hdn hop
dich da co cua 2 bo véi sd lugng tuwong duong dugc tron déu va cho vao binh
tam giac vo1 dung dich dém 2 theo ty 1€ 2:1.

— Binh tam giac phai giir trong binh nuéc dm 39°C, lién tuc suc khi CO,
va khudy déu cho dén khi da chuan bi xong xilanh.

* Tién hanh thi nghiém

Qui trinh thi nghiém sinh khi in vitro gas production trén cic mau thirc in:
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rom lua kho, c6 khd Pangola, c6 voi 45 ngay va than cdy ngd tuoi sau thu bép.
Can mau khéi lugng 200 + 5 mg, dwra vao mdi xilanh. Dé ¢ mau trong ti 4m 39°C
qua dém. Sang hom sau bd sung vao mau ché pham Best'Rumen® (A) theo ty
16 9%o; 11%o; 13%o va BestrRumen® (C) theo ty 1& 11%o, 13%o; 15%o (theo chat
kho cuia thire dn). Sau d6 bom 30 ml hon hop dung dich dém 2 va dich da c6 vao
xilanh d4 c6 mau va ché pham. 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.

* Ghi chép va xir Iy s liéu

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

— Luong khi tich luy trong qua trinh Ién men in vitro dugc tinh nhu sau:
Khi tich lup (ml) = Lwong khi sinh ra tai thoi diém t (ml) - Gid tri trung binh
lieong khi sinh ra tai thoi diém t (ml) cia cdc xi lanh khong chita mau (blank).

— Pic 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™)

Trong do: P: gia tri lwong khi sinh ra o khoang thoi gian t(ml); a: luong
khi ban dau (ml); b: lwong khi sinh ra trong khi lén men (ml); (a + b): tiém ndng
khi sinh ra (ml); c: hang s6 toc do khi sinh ra (phan/gio);, e: logarit tw nhién
* Phwong phap xir 1y s6 liéu

S6 lidu duoc xir 1y tho trén bang tinh Excel 2013, sau do dugc xtr 1y trén
phan mém MINITAB 16.0 (M), st dung mé hinh nhu sau:

Xij = pu+ ai +

Trong do: Xj: gid tri quan sat thirj cua yéu té thi nghiém i; w: trung binh

tong thé; ou: anh huong ciia yéu té thi nghiém (ché pham); ey: sai s6 ngau

nghién.
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Néu phuong sai cho két qua anh huong 13 rét thi sir dung phép thir Tukey
dé so sanh sai sb gitra cac gid tri trung binh.
2.3.2. Nghién ciru anh hwéng ciia bo sung ché pham sinh hoc dén kha niing
phén giai mdt s thirc fin giau xo biang phwong phap in sacco va thay doi hé
vi sinh vat da cé
* Nguyén vat liéu va gia stc
a/ Ché pham sinh hoc: Ché pham sinh hoc dang bot do Vién Chan nudi va Vién
Vi sinh vat phdi hop nghién ciru va san xuat gom: (i) Ché pham Best"Rumen®
(goi tat 1a A) va (ii) Ché pham Best"Rumen® (goi tat 1a C). Hoat tinh ctia ché
pham nhu trinh by & noi dung 1 (trang 49).
b/ Thitc an thé: Rom kho; ¢o kho Pangola; ¢ voi 45 ngay va than cay ngo tuoi
sau thu bap
¢/ Gia siic thi nghiém: Ba bo dyc lai Sind md 16 do da co ¢ khdi luong trung
binh 200 kg.
* B tri thi nghiém

Thi nghiém dugc thuc hién trén 3 bo duc lai Sind, khoi luong trung binh
200 kg/con. Bo duoc mb 15 do da co va dit canul. Bo duoc nudi nhdt ca thé va
nudi dudng bang khau phan an co so (co voi 20 kg va 1 kg thirc dn hdn hop) ¢
murc duy tri theo tiéu chuan ctia Kearl (1982) dung cho bo nhiét déi. So dd
nudi dudng dugc trinh bay & bang 2.1.

Bdng 2.1. Khdu phan co sé nuéi bo thi nghi¢m in sacco (theo vdt chdt khd)

L Khau phan
Thire an [ (i chimg) I i
Rom* * * *
Cam hon hop * * *
Tang khoang liém Tu do Tu do Tu do
Ché pham A (g/con/ngay)** - 30 40
Ché pham C (g/con/ngay)** - 40 50

Ghi chii: (i) A la ché pham BesttRumen @ va C la ché pham Best'Rumen @; (i) * vdi c6
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kho Pangola, co Voi va than cdy ngo ciing duwoc thiét ké twong tw nhw Rom; (iii) ** ché pham
A lam dot 1 va ché pham C lam dot 2

Dbi voi khau phan co so 11 va I11, mdi giai doan nudi bo timg khau phan
dugc bo sung ché pham A (gdm 2 mirc 30 va 40 g/con/ngay) va C (gdm 2 mirc
40 va 50 g/con/ngdy) twong tng v4i mau thic dn thd nghién ctru. Hon hop thirc
an duoc chuan bi trude khi cho an. Tat cac cac thanh phan dugc tron déu thanh
hdn hop va bo sung ché pham sinh hoc.

Thi nghiém dugc tién hanh 2 dot:

- Dot 1: Thi nghiém trén ché phrflm Ava
- Pot 2: Thi nghiém trén ché pham C
O giai doan ctia timg dot, bo duoc nudi thich nghi khau phan nhu sau:
* Pot 1: Thi nghiém trén ché pham A
- khau phan I - d6i chting khong bo sung ché pham
- khau phan IIA — b6 sung ché pham A liéu 30 g/con/ngay
- khau phan IIIA - b6 sung ché pham A liéu 40 g/con/ngay
* Pot 2: Thi nghiém trén ché phém C
- khau phan I - dbi chting khong bo sung ché pham
- khau phan IIC — bo sung ché pham C liéu 40 g/con/ngay
- khau phan IIIC - b6 sung ché pham C liéu 50 g/con/ngay

Thoi gian nudi thich nghi 10 ngay, thoi gian nuoi thi nghiém 4 ngay dé
dat mau va l1ay mau. Trong giai doan 2 va 3 khau phan dugc thay doi do d6 mdi
gia suc dugc nuoi voi 3 khau phﬁn khac nhau, thi nghiém duoc thiét ké theo 6
vudng Latin (bang 2.2). Cach cho an, thirc dn hdn hop chia déu va cho an lam
2 1an vao 8" sang va 4" chiéu. Sau giai doan nudi chuan bi 10 ngay dé 1am quen
véi thire 3n va on dinh luong an vao, tién hanh dit mau thi nghi¢m vao da cé

nhom bo thi nghiém.
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Bdng 2.2. So' do thi nghiém in sacco

Ché pham Giai doan Bo th12ngh16_:m 3
1 | A A

Ché pham A 2 A HIA |
3 HIA | A
1 | 1IC 1IC

Ché pham C 2 lIC 11 |
3 1HIC | lIC

Ghi chii: (i) ché pham A: BesttRumen®, ché pham C: Best'Rumen®; (ii) So do trén
dwoc thue hién cho méi loai thire an thi nghiém. Hon hop thirc an dwoc chudn bi trude khi
cho an. Tat cdc cdc thanh phan dwoc trén déu thanh hon hop. Thoi gian nudi thich nghi sau
méi dot la 10 ngay, nudi deong va lay mau la 4 ngay.

Thu tyc thi nghiém duoc tién hanh theo phuong phéap k¥ thuét tai ni 16ng
(nylon bag technique) cua Orskov va cong su. (1980). Mau dit da co duoc
chuan bi trudec mot ngay. Cac miu duoc can trude khi cho vao ti ni 16ng da
dugc can khéi luong bi tai, khbi lugng mau (+ 5 g) & dang kho va duoc danh
ddu md mau trén tai ni 16ng loai L075 Laker Wire Weavers, Warrington (Anh),
kich thuéc tai 125x100mm, kich thudc 16 vai 13 45-5um. Sau khi cAn xong, cac
tii mau dugc bao quan trong ti lanh qua dém & nhiét do 4°C. Thoi gian i mau
trong da co 1a 4; 8; 16; 24; 48; 72 va 96 gio. Mdi miu dugc nhic lai 3 1an tai
mdi thoi diém 1 trong da co.

Sau khi rat tai nilon chira mau ra khoéi da co, tai duoc ria dudi voi nude
lanh cho dén khi nudc trong. Cac tai mau duoc siy ¢ nhiét d6 65°C trong vong
48 gio.

Dé hiéu chinh s liéu cac thanh phan hoa tan ctia mau thtc in trong da
cO vdi cac thanh phﬁn tiéu hoa thyuc do hoat dong ciia men vi sinh vat trong da
cd, 2 thi/mau thire &n (£ 5g mau/tii) cho mdi dot thi nghiém duoc ngdm ngap
trong nude am 39°C trong vong 1 gid. Sau d6 cac tii mau ndy dugc rira va say

kho nhu cdc tii mau 1 trong da ¢d va cting duoc phan tich cac chi ti€u nhu céac
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tai u trong da co.
Xk 1y 56 liéu in sacco

Dung chuong trinh may tinh NEWAY cua Cheng, Vién Nghién ctu
Nong nghiép Rowett, Scotland duoc sir dung dé tinh mirc d6 phan giai chat kho
In sacco cua thirc an theo phuong trinh mii ciia Orskov va Mc Donal (1979):

P=a+b(1-e™)

Trong d6: P la lwong chat khé mat di tai thoi diém t (%); a la phan hoa
tan hodc bi riva tréi (%); b la phan khéng hoa tan bi tiéu héa tai thoi diém t
(%); (a+b) la tiém néng phdn gidi ciia chdt khé ¢ da c6 (%), ¢ la hang s6 toc
dg phdn gidi ciia chat khé (%/gio); e la logarit tw nhién; t la thoi gian 1 mau
trong da co (gio).

Hiéu qua phan giai (ED) cua chat khé duoc tinh theo phuong trinh cua
Orskov va Ryle (1990).

ED=a+|b (HLk)]

O day k 1a toc d6 di chuyén cta thire an ra khoi da c6 va bang 0,05 theo
ARC (1984).
Xdc dinh thanh phan héa hoc

Tat ca cac thirc an déu dugc lay miu va phan tich thanh phan hod hoc
nhu: chét kho, protein tho, xo thd, khoang téng s6, NDF, ADF, theo céc tiéu
chuan tuwong tmg TCVN 4326 - 2007, TCVN 4328 - 2001, TCVN 4331-2007,
TCVN 4329 - 2007, TCVN 4327 - 2007, riéng NDF, ADF va ADL dugc xac
dinh theo phuong phéap cuia Goering va Van Soest (1970). Céc chi ti€éu phan
tich duoc tién hanh tai Phong phan tich thuc an va san phém chan nuoi, Vién

chan nuoi.
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Bdng 2.3. Thanh phdn héa hoc Ciia cdc méu thie dn

Vat Dan
o chit Prot?ln LIpAId Xliat X(j NDE  ADF K;hoanAg
Loai thtrc an Kho tho tho khong tho tong so
© dam
(%) o e
(%) vat chdt kho
Rom 88,7 5,6 1,5 448 349 731 40,7 133
Co6 kho Pangola 87,7 7,0 2,6 48,2 36,2 78,2 4272 6,1
Co voi tuoi 19,9 9,2 2,3 43,6 340 632 37,7 109

Than cay ngo 18,0 9,9 2,4 59,3 228 614 304 5,7

Ghi chu: NDF': xo khong tan trong méi truong trung tinh, ADF: xo khong hoa tan trong moi
truong axit.

Nghién citu dnh hwéng ciia bé sung ché phim sinh hoc dén thay déi hé vi
sinh vdt da co

Dich da c6 bo thi nghiém in sacco duoc lay tai cac thoi diém 0 va 4 gio
sau khi cho an. Khoang 100 mIL dich da c6 dugc ldy tir phan giita cua da co
mdi 1an vao thoi gian cubi mdi giai doan. Mau dich da c6 duoc loc qua bon 16p
vai. Cac mau dugc chia thanh hai phén. Phan dau cua 1 ml dich da c6 duge léy
va gilt trong mot binh nhya 10 mL/L ¢6 chta 9 mL cta 10 mL dung dich
formalin theo ty 1€ (1: 9 v/v, dich da ¢é: 10 mL/L formalin) va dugc bao quan
& 4° C dé xac dinh dém tong sé luong vi khuan, quan thé don bao va ndm theo
Galyean (1989) bang budng dém héng cau (Boeco, Hamburg, Pirc).
Phwong phdp xir Iy sé liéu

S liéu duoc sir Iy trén phan mém MINITAB 16 (M¥), st dung md hinh
nhu sau:

Xij=p+ai + e

Trong d6: Xij: gid tri quan sat thir j ciia yéu t6 thi nghiém i; p: trung binh
téng thé; ai: dnh huong ciia yéu 16 i; eij- sai $6 ngau nghién.

Néu phuong sai cho két qua anh hudng 13 rét thi sir dung phép thir Tukey

deé so sanh sai so gitra cac gia tri trung binh.
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2.3.3. Nghién ctru anh huéng ciia bé sung ché pham sinh hoc dén kha niing
tiéu hoa thirc in bang phwong phap in vivo

Trén co so két qua thi nghiém in sacco vé hiéu qua cta bd sung vao thic
an lwa chon BestfRumen® goi tit 1 (A) muc 40 g va ché pham Best"Rumen®
goi tat 1a (C) mic 50 g dé tién hanh thi nghiém cho noi dung nay.
* Vat liéu nghién cuiru

Str dung 15 bo duc Lai Sind ¢6 d6 tudi trung binh 15 thang tudi, khoi
luong binh quan 200 kg cho nghién ciru ndy. Cac loai thirc an gém rom lda,
than cay ngo, co voi, cé khd Pangola va thirc in hon hop hoan chinh (TMR)

dugc st dung theo thir ty tung dot cho nghién ctru nay. So dd thi nghi¢m dugc

thé hién & bang 2.4.
Bdng 2.4. So do thi nghiém in vivo

X g Khau phan
Din oi3

N BCo A40 C50
S gia stic (con) 5 5 5
Thurc an thi nghiém* Tu do Tu do Tu do
Ché pham A (g/con/ngay) - 40 -
Ché pham C (g/con/ngay) - - 50
Nudc ubng Tu do Tu do Tu do
Tang khoang liém Tu do Tu do Tu do

Ghi chii: (i) tiéu chudn an xdy ding theo tiéu chudn ciia Kearl (1982) diing cho bo nhiét déi;
(i) BCO: doi chitng; (iii) A40 bé sung 40g ché pham A: BesttRumen®; (iv) C50 bé sung
50g ché phdm C: BesttRumen®; (v) * Thit tw tirng logi thirc an méi dot: rom khé; c¢é Voi;
than cdy ngo; co kho Pangola; TMR.

Nhu vay, thi nghi¢m nay dugc tién hanh 5 dot, mdi dot sir dung mot loai
thire an. Ty 16 tiéu hoa in vivo cia cac mau thire an (d6i chimg va mirc bo sung
ché pham sinh hoc) dugc xac dinh bang k¥ thuét thu phan tong s6 ctua Cochran
va Galyean (1994).

Quy trinh cu thé ctia mdi dot thi nghiém nhu sau: Bo dugc nudi nhdt ca

thé va cho an ¢ muc ude tinh gn voi nhu cau duy tri trong thdi gian thich nghi
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14 ngay, sau do6 thu phan, nudc tiéu, thirc an cho dn va thic dn thira lién tuc
trong 7 ngay tiép theo. Trong thoi gian thu mau:

- Toan bd lugng phan bo bai tiét ra dwoc thu nhit hang ngay, xac dinh khoi
luong rdi 1ldy miu (10% tong luong phan)

- Tong luong nudc tiéu bai tiét hang ngay duoc hing vao x6 nhwa dat c6
b6 sung 250 ml H,SO4 5N), cén xac dinh khdi lwong va ldy mau hang ngay (5%
tong luong thu dugc cta ngay).

- Thtc 4n cho 4n va thtrc an thira cling dugc can, 1y mau hang ngdy va
bao quan trong ti lanh. T4t ca cac mau duoc bao quan trong ti lanh sau

Dén ngay tht 6 cta giai doan thu miu, toan bé mau da luu trong ti lanh

sau duoc ldy ra dé giai dong. Sang ngay thi 7 cia giai doan nay, cac mau phan,
nudc tiéu va thirc dn cia ciing mot ca thé thu duoc trong thoi gian 7 ngay dugc
tron déu véi nhau va léy 2 mau dai dién dé phan tich thanh phﬁn ho4 hoc nhu:
chét kho, protein thd, xo tho, khoang téng s6, NDF, ADF, theo cac tiéu chuan
tuong img TCVN 4326 - 2007, TCVN 4328 - 2001, TCVN 4331-2007, TCVN
4329 - 2007, TCVN 4327 - 2007, riéng NDF, ADF dugc xéac dinh theo phuong
phap ctia Goering va Van Soest (1970) tai Phong phan tich thirc n va san pham
chan nuoi, Vién chan nudi.
* Chi tiéu theo doi va phuwong phap tinh toan

% Tibu héa VCK = K.lwvong VCK an vao — K.lwong VCK phan 100
oftenfoa B K.lwong VCK an vao x

YeTidu hé roi K.lwong protein an vao — K. lwong protein phan 100
iéu héa protein = x
° p K.lwong protein an vao

o _ K.lwgng m& an vao — K. lwong m& phan
%Tiéu hba m& = K. Iwong md &n vao x 100

YeTidu hé _ K.lwong xo an vao — K. lugng xo phan 100
oftenftoa xor= K.lwong xo an vao x

o K.lwvong NDF an vao — K.lwong NDF phan
%Tiéu héa NDF = K. Iwong NDF &n vao x 100
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o K.lwgong ADF an vao — K.lwgng ADF phan
%Tiéu hoa ADF = K. Iwong ADF an vao x 100

YTibu hba CHC = K.lwong CHC an vao — K.luwgng CHC phan 100
ofteufoa B K.lwong CHC an vao X

Trong do:
- Chat hitu co (CHC) an vao = (K.luong chét kho dn vao - K. luong khoang
an vao).
- Chat hitu co (CHC) phan = (K.lugng chat kho cua phan - K.luong
khoang trong phan)
2.3.4. Nghién ciru anh hwéng ciia bo sung ché pham sinh hec vao khau phan
co' s6 |a thire iin giau xo nudi bo lai Sind sinh truéng dén hrong thire fin thu
nhan, ting khdi lwong, hiéu qua sir dung thirc dn va hiéu qua Kinh té
*Vat liéu
— 15 bé lai Sind 15-18 thang tudi, khdi lugng trung binh 190 kg
— Ché phém sinh hoc dang bt do Vién Chan nudi va Vién Vi sinh vat phéi
hop nghién ctru va san xuat gom: (i) Ché pham Best"Rumen® (goi tat 1a A) va
(ii) Ché pham Best"Rumen® (goi tat 1a C). Hoat tinh ctia ché pham nhu trinh
bay ¢ noi dung 1 (trang 49).
* Bo tri thi nghiém
Thi nghi¢m tién hanh trén 15 bé duc lai Sind c6 do tudi trung binh 15 —
18 thang tudi, khbi lugng trung binh 190 kg. Gia stic dugc phan khbi ngiu nhién
hoan chinh (CRBD) d6ng déu vé khéi luong co thé (5 con/16) trong do:
— L6 1: Pi chitg khong bo sung ché pham
— L6 2: bd sung ché pham A
— L5 3: b6 sung ché pham C.
Khau phan an céc 16 tuong tu nhau vé ning lugng va protein thd. Trudc

khi thi nghiém bé dugc tiy giun san bang Fasinex (Ciba Co., Switzerland) va
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duoc nudi chuan bi 15 ngay dé 1am quen voi khau phan va diéu kién chim soc
quan 1y nudi dudng. Tom tat so dd bé tri thi nghiém duoc trinh bay & bang 2.5.

Bing 2.5. So' d6 bo tri thi nghigm

Hang muc bCO0 A40 C50
S6 con 5 5 5
Nudi chuan bi (ngay) 15 15 15
Thire dan

Co voi Tu do Tu do Tu do
Thirc an tinh* * * *
Ché pham A (g/con/ngay) 40

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

Ghi chii: DCO: doi chitng; A40: b6 sung 40g ché pham A (BestRumen®); C50 b6 sung 50g
ché pham C (BestRumen®); * lirong thirc an tinh bé sung dam bdo can doi theo tiéu chudn
cua Kearl (1982) dung cho bo nhiét doi

Phuong thirc nudi dudng: bo thi nghiém duogc nudi ca thé va cho an 2
lan/ngay (8 gio sang va 4 gio chiéu). Cach cho an: Ché pham duoc tron déu
vao thtrc an tinh (bang 2.6) cho an trudc sau d6 thic dn tho an sau dé dam bao
gia stc an hét ché pham.

Bing 2.6. Ty Ié trén va gid tri dinh dwéng thive dn tinh (% vit chit kho)

Nguyén li¢u

— San lat (%) 25

— Cam gao (%) 50

— Ngo (%) 9

— Dau tuong (%) 16
Tong céng 100
Gid tri dinh duong

— Chét kho (%) 89,35
— Protein tho (%) 15,28

— Nang luong trao d6i (MJ) 11,6
* Phdn tich thanh phan héa hoc va gid tri dinh dwéng ciia thire dn
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TAt ca cac mau thic an cho an duogc phan tich cac chi tiéu: Vat chat kho
(DM), protein tho (CP), m& thé (EE), xo thd (CF), NDF, ADF va khoang tong
s6 (Ash) theo tidu chuan TCVN 4326 -2007, TCVN 4328 — 2007, TCVN 4331
— 2007, TCVN —4329-2007, AOAC 973.18.01 va AOAC 973.18.01, TCVN —
4327-2007. Cac chi tiéu phan tich dugc tién hanh tai Phong phan tich thic an
va san phém chan nuoi1, Vién chan nuoi.

Gi4 tri ndng lugng cua thirc an dugc tinh toan trén co s khi tich 1y tai
thoi diém 24 gio (Gas) khi 1én men sinh khi in vitro (in vitro gasproduction)
theo phuong trinh ME (kcal/kg DM) = 1885 + 21 xGP24 + 2.49%XDM — 21.6xCP
(Pinh Van Muoi, 2012).

* Cac chi tiéu theo doi va phwong phdp tinh

— Luwong thurc an thu nhdn: Thuc an cho an va thuc an thira hang ngay
ctia timg cac thé bd dugc cin va ghi chép hang ngay cho ting cac thé ¢ tit ca
cac nghiém thurc thi nghiém dé tinh luong thirc an an vao.

— Khoi lwong tich lily: dugc xac dinh bang cach can khdi luong 4
tuan/lan vao budi sang trudc khi cho dn bang can dién tr RudWeight (Uc).

— Téng khoi lwong tuyét doi: duoc xac dinh bang cong thirc:

P, — P
I, —Th

A (g/ngay) =
Trong d6: P, Khoi luong cén tai thoi diém T, (kg); P; Khéi luong can
tai thoi diém Ty (Kg); Ti. T2 thoi gian nudi dudng tuong Gng véi Py, P,

— Téng khoi luong tuwong doi: duogc xac dinh bang cong thuc:

P, — P,
0, - -
R(%) = B, 1 P2 x 100

Trong d6: R%: Toc d6 ting trudng (%); P1: Khoi lugng cén tai thoi diém
T1 (kg); P2: Khéi luong can tai thoi diém T (Kg).
— Tiéu ton thirc an cho ting khéi hwong: duge tinh toan tir sd lidu ghi

chép thirc dn thu nhan va ting khéi luong ciia bo thi nghiém.
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— Hiéu qua su dung thirc an: kg thuc an/kg tang KL

— So bé hach toan kinh té: tinh toan so bd trén co sé chi phi dau vao
(tién mua bo, thirc an nudi dudng).
* Xur 1y 50 lidu

S6 liéu thu thap duoc xur Iy bang phwong phap phan tich phuong sai
(ANOVA) trén phan mém Minitab 16.0 (M¥). M6 hinh tong quat nhu sau:

Yii = pt Ait g

Trong d6: Yij la bién phu thugc, u la trung binh tong thé, A anh huong
cia khau phan, &;la sai s6 ngdu nhién.

Néu ANOVA cho thiy co sy sai khac thi phuong phap so sanh cip sd
trung binh Tukey s& dugc ap dung dé xac dinh sai khac gitta cac nghiém thirc.
2.3.5. Nghién ciru anh hwéng ciia bo sung ché pham sinh hoc vao khau phan
nudi bo lai hwéng sira %HF dén lwong thirc dn thu nhén, ning suit, chit
lwong sira, hiéu qua sir dung thire in va hiéu qua kinh té
* Vat lieu

— 15 bo ¥% HF dang khai thac sira ltra 3 ning suat sita trung binh 15 kg,
thang sira 3-4, khoi luong trung binh 435 kg duoc sir dung nuéi thi nghiém.

— Ché phém sinh hoc bao gém: Ché phém sinh hoc dang bot do Vién Chan
nudi va Vién Vi sinh vat phdi hop nghién ctru va san xuat gdm: (i) Ché pham
Best"Rumen® (goi tat 1a A) va (ii) Ché pham Best"Rumen® (goi tit 1a C).
Hoat tinh ctia ché pham nhu trinh bay ¢ ndi dung 1 (trang 49).

* B tri thi nghiém

Thi nghiém tién hanh trén 15 bo % HF dang khai thac sira Ira 3 niang suat
sira trung binh 15 kg, thang sita 3-4, khéi lugng trung binh 435 kg duoc sir dung
nudi thi nghiém. Gia stic dugc bb tri theo khdi ngau nhién hoan chinh dong déu
vé nang suét sita (5 con/16) trong do:

— Lo 1: Bdi chimg khéng b6 sung ché pham
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— L6 2: bd sung ché pham A

— L6 3: bd sung ché pham C.
Khau phan an céac 16 twong tu nhau vé ning luong va protein thd. Trudce
khi thi nghiém bo dugc nudi chuan bi 15 ngdy dé 1am quen voi khau phan va
diéu kién cham soc. Tom tat so d6 bd tri thi nghiém dugc trinh bay ¢ bang 2.7.

Bing 2.7. So' do bo tri thi nghi¢m

Dién giai bCo A40 C50
S6 gia stc (con) 5 5 5
Thoi gian nudi chuan bi (ngay) 15 15 15
Thoi gian thi nghiém (ngay) 90 90 90
Khau phan nuéi dudng NRC NRC NRC
2002 2002 2002
Ché pham A (g/con/ngay) 40
Ché pham C (g/con/ngay) 50
Tang khoang liém Tu do Tu do Tu do
Nudc uéng Tu do Tu do Tu do

Ghi chii: DCO; Doi chimg; A40: bo sung 40g ché pham A (Best'Rumen®); C50 bo
sung 509 che pham C (BegtFRumen @), lugng thicc an cho an dwoc diéu chinh qua
theo doi ghi chép nang suat sira

Phuong thirc nudi dudng: Bo thi nghiém dugc nudi ca thé va cho in theo
qui trinh nuoi dudng bo vit sira.

Céch cho an: Bo thi nghiém duoc cho an ngay 2 1an va budi sang luc 8h
va budi chiéu luc 16h. Ché phém dugc tron déu véi thire an tinh cho an trude,
c6 voi va co kho Pangola duoc phay nho (5-7 cm) bang may phay co sau d6
tron vo1 thirc an u chua trudc khi cho an.

* Phan tich thanh phan héa hoc va gid tri dinh dwéng cua thire dn

Tat ca cac mau thie an cho dn dugc phén tich cac chi tiéu: Vat chat kho
(DM), protein tho (CP), m& tho (EE), xo tho (CF), NDF, ADF va khoang tong
s6 (Ash) theo tiéu chuan TCVN 4326 -2007, TCVN 4328 — 2007, TCVN 4331
— 2007, TCVN —4329-2007, AOAC 973.18.01 va AOAC 973.18.01, TCVN —
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4327-2007. Cac chi tiéu phan tich dugc tién hanh tai Phong phan tich thic an
va san pham chin nuoi, Vién chan nubi.
* Cac chi tiéu theo doi va phwong phdp tinh

— Lwong thiec an thu nhdn: Thirc an cho an va thirc an thira hang ngay
ctia timg cac thé bo dugc cin va ghi chép hang ngay cho ting cac thé ¢ tit ca
cac nghiém thire thi nghiém dé tinh lwong thirc 4n n vao.

— Ning sudt sita: Can sita hang ngdy cua ting c4 thé bo thi nghiém
bang can 16 xo mot mit s6 30 kg (CDH-30 cua Nhon Hoa). Ning suit sita dugc
chuyén doi sang sira tiéu chuan (FCM) theo cong thirc sau:

NS sita tiéu chuan (FCM) = NS sita thuc té x [0,4 + (0,15 x ty Ié m& sita
thue té)]

— Chat lwong sira: Sita timg cé thé dugc phan tich cac thanh phan gom:
vat chat kho, protein, m&, chat ran khong md va ty trong bang may EKOMILK
120 (Bungari) vdi tan suat 3 ngay/lan

— Hé s6 giam sita (HSGS):

Tong stva thang truwédce (kg) — Téng sita thang sau(kg)
x

HSGS = 100

Tong stra thang truéce (kg)

— Thay déi khéi lwong: dugc xac dinh bang cach can khdi luong 4
tuan/lan vao budi sang trudc khi cho dn bang can dién tr RudWeight (Uc).

— Hiéu qua sir dung thirc an: kg thirc dn/kg sita tiéu chuan

— S0 bo hach toan kinh té: tinh toan so bo trén co s& chi phi dau vao 1a
gia thirc dn nudi dudng va ban sita tai thoi diém bat dau va két thic thi nghiém.
* Xur 1y 56 liéu

S liéu xir Iy bang phuong phap phan tich phuong sai (ANOVA) trén
phan mém Minitab 16.0 (M¥). M6 hinh tong quat nhu sau:

Yij=p+ Ait g
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Trong d6: Yij la bién phu thudc, u la trung binh tong thé, A; anh hwéng
cia khau phan, &;la sai s6 ngau nhién.
Néu ANOVA cho thiy co sy sai khac thi phuong phap so sanh cip sd

trung binh Tukey s& dugc ap dung dé xac dinh sai khac gitta cac nghiém thirc.
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CHUONG III: KET QUA VA THAO LUAN

3.1. ANH HUONG CUA BO SUNG CHE PHAM SINH HOC PEN TOC PO
VA PAC PIEM SINH KHI IN VITRO CUA MOT SO THUC AN GIAU XO
LAM THUC AN CHO GIA SUC NHAI LAI

3.1.1. Thanh phan héa hoc ciia cac loai thirc éin thi nghiém

Pé nghién ctru mirc d6 anh hudng cia viée bd sung cac ché pham sinh
hoc vao khau phan n co s¢ dén kha nang sinh khi in vitro mot sé thirc in giau
X0 & bd. Cac miu thire an thi nghiém déu duoc phan tich thanh phan héa hoc
va két qua dugc trinh bay trong bang 3.1.

Bdng 3.1. Thanh phdn héa hoc Ciia cdc méu thike dn

Vat DE
o chit Prot?ln L|pA|d leat ch NDE ADF K;hoanAg
Loai thirc an Kho tho tho  khong tho tong so
(%) o
(%) vdt chat kho
Rom 88,7 5,6 1,5 448 349 73,1 40,7 133
Co kho Pangola 87,7 7,0 2,6 48,2 36,2 78,2 4272 6,1
Cé voi 19,9 9,2 2,3 436 340 632 37,7 109

Théan cayngd 18,0 9,9 2,4 593 228 614 304 5,7

Ghi chu: NDF: xo khong tan trong méi truong trung tinh, ADF': xo khong hoa tan trong méi
truong axit.

S6 liéu thu duoc & Bang 3.1 cho théy, thanh phr?m hoa hoc cua rom cé
ham lugng vat chat kho (VCK), protein tho, lipit tho, dan xuit khong dam, xo
thd, NDF, ADF va khoang tong s6 (Ash) twong tng nhu sau: 88,7%; 5,6%;
1,5%; 44,76%; 34,9%; 73,1%; 40,7% va 13,3%. Két qua cho thay rom c6 ham
luong vat chit kho cao nhat trong bdn loai thirc dn: rom, ¢ voi, than cay ngo,
c6 kho Pangola dong thoi chira nhiéu xo thd nhung lai nghéo protein va lipid.

Ham luong vat chat kho, khoang tong sb, thap hon so véi két qua cia Vi Duy
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Giang va cs (2008) di cong bd, vat chat kho va khoang tong sd 1an luot 1a
90,3%; 15,4% va cling theo két qua cua tac gia thi luong NDF va ADF tuong
g 13 70,1%; 39,7% két qua nay thap hon két qua nghién ctru trong thi nghiém
nay NDF va ADF tuong ung 1a 73,11 va 40,65%,

Co voi 1a thirc an thd xanh, c6 ham lugng vat chat kho thap (19,9%).
Ham lugng protein cao hon rom va c6 kho Pangola, tuy nhién ham luong xo
tho, NDF va ADF lan luot 1a: 34,0; 63,2 va 37,7% thap hon ham luong xo thd,
NDF va ADF cua rom va co kho Pangola. Cac thanh phan hoéa hoc cua co voi
vé vat chat kho, protein thd, lipit tho, dan Xuét khong dam, xo tho, NDF, ADF
va khoang tong s tuong tmg 1an luot 1a: 19,9%; 9,2%; 2,3%:; 43,4%; 34,0%;
63,2%; 37,7% va 10,9%. Két qua nay thap hon két qua cua Pinh Vian Muoi
(2012) da cong bd vé protein thd 9,2 so véi 10,18%.

Céc thanh phan héa hoc cta than cay ngd vé vat chat kho, protein tho,
lipit tho, ddn xuat khong dam, xo thd, NDF, ADF va khoang tong so tuong tng
lan luot 1a: 18,00%:; 9,89%; 2,39%; 59,26%; 22,80%; 61,38%; 30,40% va
5,67%. Két qua nay thip hon so v&i két qua ctia Pinh Van Mudi (2012) da
cong bd: vat chét kho, protein tho, lipid tho, xo tho, NDF, ADF va khoang téng
s6 1an luot 1a: 20,87%; 10,73%; 29,14%:; 66,19%; 35,56% va 8,65%.

Cac thanh phﬁn hoa hoc cua c6 khod Pangola vé vat chat kho, xo tho, NDF
va ADF tuong ung lan luot 1a: 87,7%; 36,2%: 78,2% va 42,2%, cao hon vé
ham luong vat chat kho trong nghién ctru ctia Binh Van Mudi (2012): 86,49%
nhung ham luong xo thd, NDF, ADF lai thap hon két qua cta tac gia: ham
luong xo thd, NDF va ADF lan luot 13 41,31%; 80,3% va 47,51%. Mit khéc
ham lugng protein trong nghién ctru nay thap hon két qua ciia Hoang Chung
(2004) d3 cong bo: 8,88%. C6 su khac nhau vé két qua nay co thé 1a do ngudn
géc cua cac nguyén li¢u thirc dn khéac nhau, diéu kién khi hau, dat dai & mdi

vung khac nhau.
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3.1.2. Téc dd va dic diém sinh Kkhi in vitro ciia rom

Luong khi san sinh va dac diém sinh khi trong diéu kién in vitro caa rom
khi dugc bd sung ché pham & cac muc khac nhau dugc trinh bay trong bang 3.2
va minh hoa qua hinh 3.1.
Bdng 3.2. Anh hwéng cdc miic bo sung ché phdam dén lwong khi sinh ra khi

lén men in vitro rom

Thong sé 0 Liéu bo sung A Liéu bo sung C SEM
BC)  9%o 1% 13%0 11%0 13%0  15%o

Lwong khi sinh ra

(mL/200 mg DM)

Thoi gian u (gio)

3 1,3¢ 1,8 25° 13¢ 21% 27% 15 0,21
6 2,50 32% 41% 26 33 4220 26° 0,27
9 40 50 6,3 42 49> 58P 42¢ 033
12 6,7¢ 85 10,80 7,19 92k¢ g9o® 70¢ 0,60
24 15,1¢ 19,5 21,1* 17,1 19,0*® 20,3* 17,0 0,80
48 19,2¢ 234k 2558 2169 226 250% 2149 0,83
72 21,82 26,0 28,3 238¢ 254% 276%* 238 0,87
96 23,18 27,2« 2952 2554 27,2¢d 29,0% 2584 0,83
Pic diém sinh khi

A 1,3¢ 1,8 25* 13° 21% 27@ 15 0,21
B 22,3¢ 259 271% 245> 249° 26,74 246° 0,61
A+B 23,5¢ 27,7 29,6 258 27,09 29,3* 26,01 0,81
C 40 45 48 422 45 45 41* 011
L 412 432  41* 422 43 42 44* 0,04
OMD 31,7¢ 356%* 37,00 335° 352% 36,32 334° 0,71
VFA 0,33 043" 046% 0,38 042°> 045 037° 0,02

Ghi chii: @b % ¢-cdc gia tri trung binh trong cung mot hang véi cdc chir cai khdac nhau la
khéc nhau c¢é ¥ nghia thong ké (P<0,05); Ché pham A:BestRumen® ; Ché phim C:
Best"Rumen @: A:Khi ban dau (ml); B: Khi sinh ra khi lén men (ml); (A+B): Tiém nang sinh
khi; ¢: Téc dé sinh khi (%0/gio); L: Pha dung (gio);, OMD: Ty I¢ tiéu hoa chat hiru co (%);
VFA: axit béo bay hoi tong s6 (mmol/200mg chat khé); SEM: sai sé so trung binh.

Két qua trén cho thdy: Khi bd sung ché pham A, luong khi sinh ra tai
cac mirc gior 1a khac nhau va & cac liéu bd sung ché pham khéc nhau thi luong

khi sinh ra cua rom la khac nhau. Tai thoi diém 24" sau 1, lugng khi sinh ra co6
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su khac biét dang ké (P<0,05) giira cac miu c6 bd sung ché pham so véi véi
mau d6i chimg (khong bd sung ché pham), tuy nhién khong thiy co sy khéc
biét giita hai mirc bd sung 11%o va 9%o. Khi bd sung ché pham A vao rom thi
lwong khi sinh ra dat cao nhat & mirc b6 sung 11%o (21,1ml) va thap nhét ¢
murc bd sung 13%o (17,1ml) cao hon han so véi murc d6i chimg (15,1ml). Ciing
tai thoi gian ¢ ndy, khi bo sung ché pham C vao rom luong khi sinh ra ciing c6
c6 su khac biét dang ké (P<0,05) giira cac mau duge bo sung ché pham so véi
mau ddi chung (khong bod sung ché pham). Luong khi sinh ra dat cao nhét ¢
mirc b6 sung 13%o (20,3ml), thap nhat & mic bo sung 15%o (17ml), mirc nay
van cao hon so v6i dbi chung (15,1ml). Khi ndng d6 enzyme tang, lugng khi
sinh ra theo xu hudng tang 1én. Tuy nhién, khi nong d6 enzyme dat dén mot
ngudng nao do thi ndng d6 co chét sé tré thanh yéu t6 han ché toc do phan tng.
Vi thé ¢ cong thic bd sung 15%o ché pham C, ndng do ché pham du cao hon
nhung lugng khi sinh ra van thap hon so v6i cong thirc bo sung 11%o va 13%o.

Tai thoi diém 96" 1, lugng khi sinh ra & cac mau bo sung ché pham co
su khac biét so véi mau doi ching (P<0,05), khi bo sung ché pham A lugng khi
cao nhat dat & mirc 11%o (29,5ml) va thap nhat 1a di chimg 23,1ml. Ciing &
thoi gian U nay khi b6 sung ché pham C, luong khi sinh ra khong c6 sy khac
biét & hai muc bd sung 11%o va 15%o, tuy nhién van cé su khac biét gitta cac
mirc bo sung ché pham va ddi chimg (P<0,05). Lugng khi cao nhit dat & mirc
13%o (29,0ml), thap nhat 1a dbi ching 23, 1ml.

Dic diém sinh khi in vitro & bang 3.2. cho thay, tiém nang sinh khi & cac
mau bo sung ché pham A c6 su khac biét so véi mau dbi chung (P<0,05), tiém
nang sinh khi dat cao nhat & mic 11%o (29,6ml) va thap nhat & mirc ddi chimg
23,5ml. Khi bd sung ché pham C, tiém ning sinh khi khong c6 su khéac biét &

hai mtrc bo sung 11%o va 15%eo, tuy nhi€n van co6 sy khac biét gitra cac mirc bo
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sung ché phim va dbi chung (P<0,05). Tiém ning sinh khi dat cao nhét & murc

bd sung 13%o (29,3ml), dat thap nhat & d6i chimg 23,5ml (P<0,05).

35.0
30.0 —— Ché pham (A) 9%o
25.0 —0— Ché pham (A) 11%o

—o— Ché pham (C) 11%o

20.0 // —a— Ché phim (A) 13%o

ml

15.0 / —— Ché pham (C) 13%o
10.0 —0— Ché pham (C) 15%o
5.0 / +Kh6ng BS
0.0 T

3h 6h 9h 12h 24h 48h 72h 96h

Hinh 3.1. Anh hwéng cdc mike bo sung ché pham dén lwong khi sinh ra khi lén
men in vitro rom (Ghi chii: (A): BestrRumen®@; (C): Best'Rumen®)

Hé sb ¢ (%/h) biéu hién téc do sinh khi khi 1én men ciia cic mau thirc dn
trong thi nghiém sinh khi in vitro. Trong thi nghiém nay khi b6 sung ché pham
A hoac C, khong théy c6 su khac biét rd rét vé toc d6 1én men sinh khi gilta cac
mirc bo sung ché pham va mau déi ching. Tdc do 1én men sinh khi dat cao nhét
khi b6 sung ché pham A ¢ muc 11%o (4,8%/h), ché pham C & mic 13%o
(4,5%/h) va thap nhat ¢ di chimg (4,0%/h).

Khoang thoi gian (L) 1& tham sb rat quan trong trong dong thai sinh khi in
vitro. Pha dimg & day dao dong tir 4,1" dén 4,4", hau nhu khong c6 sy khac nhau
dang ké vé pha dimg khi ta bd sung ché pham vao rom so véi ddi chimg (P>0,05).

Ty 18 tiéu hoa chat hitu co (OMD) va axit béo bay hoi tong s6 (VFA) ¢o sur
khac biét co ¥ nghia thong ké (P<0,05) giita cac mau 1, dong thoi cac chi sé nay
¢6 xu hudng ting 1én khi bd sung ché phadm. Tuy nhién, b6 sung ché phim A &

mirc 11%o va ché pham B & mirc 13%o cho cac gia tri OMD va VFA tuong ung
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1a (37,0; 36,3% va 0,46; 0,45 mmol) cao hon va sai khac so vdi cac liéu bd sung

con lai va ddi chimg (P<0,05).

3.1.3. Téc dd va dic diém sinh khi in vitro ciia c6 kho Pangola

Luong khi san sinh va dic diém sinh khi trong diéu kién in vitro ctia co

kho Pangola khi khi dugc bo sung ché phim & cac mirc khac nhau dugc trinh

bay & bang 3.3 va minh hoa qua hinh 3.2.

Bdng 3.3. Anh hwéng cdc mirc bo sung ché phdam dén lwong khi sinh ra khi

lén men in vitro co kho Pangola

Thong sé 0 Liéu bo sung A Liéu bo sung C SEM
BC) 9%  11%  13%  11%  13%0  15%o

Lwong khi sinh ra

(mL/200 mg DM)

Thot gian u (gio)

3 35¢ 51® 56 47° 55® 598  46° 031
6 50¢ 6,7% 7,0 57¢ 70® 76 6,0 034
9 6,2° 8,3 93® 75be god gg 780 (045
12 9,5¢ 10,4% 14,52 10,2¢d 12,8%c 13.8% 11,6°¢ 0,73
24 15,69 19,1 255% 17,7¢ 20,1° 24,4* 17,4% 140
48 21,24 239¢ 295* 229¢ 267° 2878 2239 124
72 24.0¢ 27,8 31,9° 26,6° 29,4® 31,32 254« 112
96 24,86 29,0¢ 32,78 282« 30,2° 32,3 264% 110
Pic diém sinh khi

A 35¢° 51® 562 47° 55 59 56° 031
B 22,3 248% 273 246 256% 26,6 222¢ 0,74
A+B 25,7° 29,9® 32,98 293" 31,1® 325 26,8 1,03
C 37° 35 5202 33 39° 48 39 0,26
L 3,82  40° 43 40P 4,0° 4,22 3,7° 0,08
OMD 32,3° 354° 41,1 34,1bc 36,3* 40,1* 33,9° 1,24
VFA 0,349 0,42® 056* 0,39c 044> 0,54* 0,38 0,03

Ghi chii: % % ¢-cdc gia tri trung binh trong cung mot hang véi cdc chir cai khdac nhau la
khéc nhau c¢é ¥ nghia thong ké (P<0,05); Ché pham A:BestRumen® ; Ché phim C:
BestFRumen @: A:Khi ban dau (ml); B: Khi sinh ra khi én men (ml); (A+B): Tiém ndng sinh
khi; c: Toc do sinh khi (%/gio); L: Pha dimng (gic); OMD: Ty 1é tiéu héa chat hitu co' (%),
VFA: axit béo bay hoi tong s6 (mmol/200mg chat khé); SEM: sai sé s trung binh
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Két qua bang 3.3 cho mdt s6 nhan xét nhu sau: Tai thoi diém 24" luong
khi tich lily & miu ddi chtng thap hon rd rét (P<0,05) cic miu b sung ché
pham, dat cao nhat & mirc bd sung 11%o (25,5ml) va 13%o (24,4ml) 1an luot d6i
v6i ché pham A va ché pham C. Luong khi sinh ra dat thip nhat & muc ddi

chung 15,6ml.

35.0
30.0 == -2 —— Ché pham (A) 9%o
25.0 —0— Ché pham (A) 11%o

—a— Ché pham (A 13%o

20.0 _
/ // —o— Ché phim (C) 11%o
15.0 /4
Yz

ml

—e— Ché phim (C) 13%o
—0— Ché pham (C) 15%o

—x—Khoéng BS

3h 6h 9h 12h 24h 48h 72h 96h

Hinh 3.2. Anh huéng cdc mikc b6 sung ché pham dén lieong khi sinh ra khi 1én
men in Vitro cé khé Pangola (Ghi chii: (A): Best'Rumen®; (C): Best"Rumen®)

S liéu bang 3.3 cho thay tiém ning sinh khi & cac mau b6 sung ché pham
A ¢6 su khac biét so véi mau doi chimg (P<0,05) va tiém ning sinh khi giira
hai mirc bd sung 9%o va 13%o 13 gan nhu bang nhau. Tiém ning sinh khi dat
cao nhéat & muc 11%o (32,9ml), thip nhat & muc d6i chimg 25,7ml. Di véi ché
pham C, c6 sy khac biét vé tiém ning sinh khi khi bo sung ché pham & mirc
11%o va 13%o so voi ddi chimg. Tuy nhién, khong c6 sy khac biét rd rét khi bd
sung & mirc 15%o so voi dbi chimg. Tiém ning sinh khi dat cao nhat khi b6
sung ché pham C & mirc 13%o (32,5ml) va thap nhat & mic dbi ching 25,7ml
(P<0,05).

74



Téc d6 sinh khi ¢ dat cao nhat & muc bo sung 11%o ché pham A va 13%o
ché phém C cao hon han d6i chung (5,2 va 4,8 so vdi 3,7%/h) trong khi do cac
murc bd sung con lai gan nhu khong c6 sy khac biét so véi dbi ching (P>0,05).

Pha dirng ¢ day dao dong tir 4" dén 4,3, hau nhu khong c6 sy khac nhau
dang ké vé pha dimg khi ta bo sung ché pham A hoic C ¢ cac mirc khac nhau
vao rom so voi ddi chimg (P>0,05).

Ty 1é tiéu hoa chat hitu co (OMD) va axit béo bay hoi tong s6 (VFA) clia
c6 kho Pangola trong thi nghiém ciing cho thay c6 su khac biét c6 ¥ nghia thong
ké (P<0,05) giita cac mau v, khi bo sung ché pham enzyme thi gié tri cac chi so
ndy c6 xu hudng ting 1én. Tuy nhién, b6 sung ché pham A & mirc 11%o v ché
pham B & mirc 13%o cho céc gia tri OMD va VFA tuong tng 1a (41,1; 40,1%
va 0,56; 0,54 mmol) dat cao nhat so vdi céc lidu bo sung con lai va ddi chimg
(P<0,05).

3.1.4. Toc df va dic diém sinh khi in vitro ciia ¢6 voi

Luong khi sinh ra cta cé voi khi bd sung cac mirc ché pham sinh hoc
duoc trinh bay ¢ bang 3.4 va minh hoa qua hinh 3.3.

Két qua & bang 3.4 cho thay, lugng khi tich lily trong qua trinh 1én men
tang dan theo thoi gian G va ting manh tai thoi diém 24" sau 0. Tai thoi diém
nay, luong khi sinh ra c6 sy khac biét dang ké (P<0,05) gitta mau ddi chimg so
v6i mau c6 bd sung ché pham, trir cong thirc bo sung ché pham A ¢ mirc 13%o
1a khong c6 su khéc biét véi dbi chimg. Khi bo sung ché pham A vao co voi thi
tdc @6 sinh khi dat cao nhat & mirc bd sung 11%o (31ml) va thap nhat & mirc
13%o (23,9ml) nhung van cao hon so v6i d6i chimg (23,7ml). Tuong tu nhu
vay khi bd sung ché pham C vao co voi thi lugng khi sinh ra c6 su khac biét
dang ké (P<0,05) gitta mau c6 bd sung ché pham & tit ca cdc muc bo sung so

v6i mau ddi chimg. Luong khi sinh ra dat cao nhat & mirc bd sung 13%o (30ml)
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va thap nhat 13 mtrc bd sung 15%o (26ml) nhung van cao hon mirc ddi chimg

(23,7ml).

Bdng 3.4. Anh hwéng cdc mirc bo sung ché phdam dén lwong khi sinh ra khi

lén men in vitro co VoI

Thong sé 0 Liéu bo sung A Liéu bo sung C SEM
BC) 9%  11%0 13%0  11%0  13%  15%0

Lwong khi sinh ra

(mL/200 mg DM)

Thot gian u (gio)

3 48% 6,00 58 54%® 57% 560 56 (15
6 6,7° 7,7% 8,22 730 77% 79 750 (18
9 72° 85> 106* 82 86 91> 7.8* 041
12 10,9¢ 13,6%¢ 15,00 13,1°¢ 13,4%° 14,0 12,1% 0,50
24 23,7¢ 26,4 31,00 239¢ 283 30,0 26,00 1,08
48 27,6° 32,3% 3572 30,1 32,9% 347° 296" 1,10
72 31,5¢ 35,1% 37,32 334 353% 36,6% 33,9 0,75
96 32.0° 36,4® 38,3 352% 36,3 375% 34,7 0,78
Pic diém sinh khi

A 48°> 6,02 58 54% 57% 56 560 (15
B 28,0 31,1* 33,020 30,6%° 31,2 32,6® 29,9 0,64
A+B 32,8¢ 37,2 38,9 36,00¢ 36,9 38,22 354 0,76
C 43 43 54 39° 48P 518 43 0,20
L 4,52 4,52 4,32 4,28 4,52 4,52 4,62 0,05
OMD 40,8° 432° 47,3% 41,0° 44,9 46,4 42,8° 0,96
VFA 0.52¢ 0.58¢ 0.68* 053¢ 0.62° 0.66% 0.57° 0.02

Ghi chii: @b % ¢-cdc gia tri trung binh trong cung mot hang véi cdc chir cai khdac nhau la
khéc nhau c¢é ¥ nghia thong ké (P<0,05); Ché pham A:Best'Rumen® ; Ché phim C:
BestFRumen @: A:Khi ban dau (ml); B: Khi sinh ra khi Ién men (ml); (A+B): Tiém ndng sinh
khi; ¢: Téc dé sinh khi (%o/gio); L: Pha dung (gio);, OMD: Ty [¢ tiéu hoa chat hiru co (%);
VFA: axit béo bay hoi tong sé (mmol/200ng chat khé); SEM: sai sé s6 trung binh.

Pong thai sinh khi in vitro caa cé voi khi bd sung ché pham sinh hoc &

bang 3.4 cho thiy, tiém nang sinh khi & cic miu bo sung ché pham

Best"Rumen® c¢6 sy khac biét so véi mau déi chiing (P<0,05), tiém ning sinh

khi dat cao nhat & mirc 11%o (38,9ml), thap nhat & mirc ddi ching 32,8ml. D6i

v6i ché pham C, chiing t6i thay tiém ning sinh khi & cac mau bo sung ché pham
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c6 su khac biét so véi mau dbi ching (P<0,05), tuy nhién khong c6 su khac biét
giita hai mirc bo sung 11%o va 13%o. Tiém ning sinh khi dat cao nhat & muc

13%o (38,2ml), thap nhat & mirc d6i chimg 32,8ml (P<0,05).

45.0 -
40.0
35.0 —— Ché pham (A) 9%o
30.0 ~x—X | —0— Ché pham (A) 11%o
25.0 2 —a— Ché phim (A) 13%o
E 20.0 —o— Ché phim (C) 11%o
15.0 —e— Ché pham (C) 13%o
10.0 —0— Ché pham (C) 15%o
5.0 1 —#—Khong BS
0.0 . , . . : : . )
3h 6h Sh 12h 24h 48h 72h 96h

Hinh 3.3. Anh hwéng cdc mire bo sung ché pham dén lwong khi sinh ra khi lén
men in vitro cé voi (Ghi chii: (A): Best'Rumen®@; (C): Best"Rumen®)

Téc do sinh khi c: Khi bo sung ché pham A ¢ mirc 11%o va 13%o thi toc
dd 1én men sinh khi c6 su khac biét so vai dodi chirng, con bo sung & muc 9%o
khong tao nén sy khac biét dang ké so voi ddi ching (P<0,05). Toc do sinh khi
dat cao nhat & mirc bod sung 11%o (5,4%/h) va cao hon han ddi chimg 4,3%/h
(P<0,05). Tuong tu nhu vay khi bd sung ché pham C ¢ mirc 11%o va 13%o thi
tbc do 1én men sinh khi c6 su khac biét so v6i ddi chimg, con bd sung & mirc
15%o0 khong tao nén su khac biét dang ké so voi dbi ching. Tbc d6 sinh khi dat
cao nhat & muc bd sung 13%o (5,1%/h) va cao hon han ddi chimg 4,3%/h
(P<0,05).

Pha dimg & day dao dong tir 4,2" dén 4,6", hau nhu khong co su khéc

nhau dang ké veé pha dung khi ta bd sung ché pham vao cé voi so véi doi chung.
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Vé cac chi tiéu ty 1é tiéu hoa chét hiru co (OMD) va axit béo bay hoi tong
s6 (VFA) ctia co voi cho thay c6 su khac biét ¢6 y nghia thong ké (P<0,05) giita
cac mau 1, khi bd sung ché phidm enzyme thi gid tri cac chi s6 ndy ¢ xu huéng
tang 1én. Tuy nhién, ciing nhu miu rom va co khoé Pangola, khi bo sung ché
pham A & muc 11%o va ché pham B & murc 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. Toc dd va dic diém sinh Kkhi in vitro ciia than ciy ngd

Téc d6 va dic diém sinh khi ciia than cay ngd khi bo sung ché pham sinh
hoc dugc trinh bay ¢ bang 3.5 va minh hoa qua hinh 3.4.

S6 liéu bang 3.5 cho thay, tai thoi diém 24h sau 0, lugng khi sinh ra c6
su khac biét dang ké gitta miu ddi chtng (khong bd sung ché pham) va mau co
b6 sung ché pham (P<0,05). Khi bo sung ché pham A vao than ciy ngd thi
luong khi sinh ra dat cao nhat & muc bo sung 11%o (31ml) va thap nhét 1 13%o
(25,3ml) nhung van cao hon mic d6i ching (22,8ml). Tuong ty nhu vay khi
b6 sung ché pham C vao than cay ngd, lugng khi sinh ra c6 su khac biét dang
ké gitra mau d6i chimg (khong bd sung ché pham) va mau c6 bd sung ché pham
(P<0,05). Luong khi sinh ra dat cao nhat & muc bo sung 13%o (30,1ml) va thip
nhat 13 15%o (25,5ml) nhung van cao hon mirc ddi chimg (22,8ml).

Bdng 3.5. Anh hwéng cdc mirc bo sung ché phdam dén lwong khi sinh ra khi

lén men in vitro thdn cdy ngo

2 0 Liéu bd sung A Liéu bd sung C
Thong s6 BC) %% 1% 13% 11% 13% 15% oM
Lwong khi sinh ra
(mL/200 mg DM)
Thoi gian u (gio)
3 3,3 32% 33 300 35 37 34 0,08
6 424 58% gBa 53 5GWC  goad godd (30
9 7,6 10,2% 116 g7bc 88 9o 85 0,49
12 12,8¢ 15,0%c 16,9 13504 14,84 160% 139% 0,54
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0

Liéu bd sung A

Liéu bd sung C

Thong so BC) %  11% 13% 11% 13% 15% S°M
24 22,8 27,9%¢ 3108 253fc 27,5% 30,1% 255b 108
48 28,2¢ 34,1% 3502 30,3 33,9% 3520 327 104
72 32,7 353% 38,1% 334% 36,4® 374% 348" 0,76
96 33,5 36,4% 3962 353 37,9% 3892 360®% 0,81
Pic diém sinh khi

A 3,3 32% 33 300 35 37 342 0,08
B 30,7° 334% 36,00 32,0 346% 353¢ 330®% 0,71
A+B 34,00 36,7 393 350% 38,1% 3902 364% 0,76
C 44c 57% 602 49 50 g5Eb 490c (21
L 428 39% 37b  30® 41% g1 42Hd 07
OMD 40,00 445> 47,3% 422¢ 44,1° 465° 42,4° 0,96
VFA 0,50¢ 0,62 0,688 0,56° 0,61" 0,662 0,56° 0,02

Ghi chii: b <% ¢ cac gia tri trung binh trong cung mot hang véi cdc chik cdi khac nhau la
khdc nhau cé ¥ nghia thong ké (P<0,05); Ché phim A:BestRumen® ; Ché phim C:
Best"Rumen @. A:Khi ban dau (ml); B: Khi sinh ra khi lén men (ml); (A+B): Tiém ndng sinh
khi; c: Téc do sinh khi (%/gio); L: Pha dirng (gic); OMD: Ty Ié tiéu héa chat hitu co (%);
VFA: axit béo bay hoi tong sé (mmol/200mg chat khé); SEM: sai sé sé trung binh

45.0 ~

40.0
35.0

30.0

25.0

ml

20.0

15.0

10.0

5.0

——Ché pham (A) 9%

—o—Ché pham (A) 11%o
—+—Ché pham (A) 13%o
——Ché pham (C) 11%o
—e—Ché pham (C) 13%o
—o—Ché pham (C) 15%o

—+—Khong BS

0.0

3h 6h 9h

12h

24h

48h 72h 96h

Hinh 3.4. Anh hwéng cdc mire bo sung ché pham dén lwong khi sinh ra khi lén

men in vitro than cdy ngé (Ghi chii: (A): BesttRumen@; (C): Best"Rumen®)
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Pong thai sinh khi in vitro cua than ciy ngd khi bo sung ché pham sinh
hoc & bang 3.5 cho thiy, tiém ning sinh khi ¢ cac mau bd sung ché pham A
trén than ciy ngd c6 sy khac biét so véi mau ddi chung (P<0,05), tuy nhién
gitra hai murc 9%o va 13%o thi tiém nang sinh khi khong c6 su khéc biét ro rét.
Tiém ning sinh khi dat cao nhat & mirc bd sung 11%o (39,3ml), thap nhit & mic
d6i chimg 34ml. Déi v6i ché pham C, tiém nang sinh khi & cac mau bo sung
ché pham trén than cay ngd c6 su khac biét so véi mau déi ching (P<0,05), tuy
nhién, giita hai mic 11%o va 15%o thi tiém nang sinh khi khong c6 su khac biét
rd rét. Tiém nang sinh khi dat cao nhat & muc bo sung 13%o (39ml), thap nhat
& muc doi chimg 34ml.

Téc d6 sinh khi ¢, ¢ tat ca cac muc bd sung ché pham déu cao hon ddi
chtng rd rét véi P<0,05, dat cao nhat & mirc bd sung 11%o (6,0%/h) & ché pham
A va 13%o (5,5%/h) & ché pham C, thap nhat & d6i chung (4,4%/h).

Pha dirng phu thudc vao chat dé 1én men c6 trong khau phan. Pha dimg
& day dao dong tir 3,7"dén 4,2". Pha dimg & cac muc bo sung ché pham déu c6
su khac biét rd rét so voi dbi chimg voi P<0,05. Pha dimg dai nhat & mau déi
chtng (4,2h), c6 thé 1a do vi sinh vat mat nhiéu thoi gian ban dau dé tan cong
pha v& thie an khi 0 thi nghiém. Pha dimng ngan nhat 1a & mutc 11%o khi bd
sung ché pham A (3,7h).

Céc chi tiéu ty 18 tiéu hoa chat hitu co (OMD) va axit béo bay hoi tong s6
(VFA) ciia c6 kho co ciy ngd sau thu bap cho thay co sy khac biét c6 y nghia
thong ké (P<0,05) giita cac mau 1, khi bd sung ché pham enzyme thi gia tri cac
chi s6 nay c6 xu hudng ting lén. Khi bo sung ché pham A & muc 11%o va ché
pham B & murc 13%o thi cac gid tri OMD va VFA tuong Gng 1a (47,3; 46,5% va
0,68; 0,66 mmol) dat cao nhét so véi cac lidu bd sung con lai va ddi ching

(P<0,05).
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Thao luan chung thi nghiém 1

Khi ndng d6 enzyme ting, lugng khi sinh ra theo xu huéng ting 1én. Tuy
nhién, khi ndng d6 enzyme dat dén mot ngudng nao do thi nong do co chat s&
tré thanh yéu t6 han ché tbc d6 phan tng. Piéu nay 13 hoan toan hop 1y vi luong
khi sinh ra khong nhitng phu thudgc vao ban chét ctia thirc in ma con phu thudc
vao ndng dd cac enzyme c6 mit trong da co. Trong ngudng gidi han, nong do
enzyme cang cao thi tbc d6 phan g cang cao, luong khi sinh ra cang cao, Pell
va Schofield (1) cho rang diéu cbt 16i ctia téc do sinh khi khi 1én men in vitro
1a thoi gian U dugc tinh toan trén co so léy gia tri lwong khi sinh ra trir di luong
khi sinh ra ¢ thoi diém trude d6 va gia tri ndy c6 thé cho ta nhitng goi ¥ so bo
vé ty 1¢ tiéu hoa khac nhau cta thirc an.

Luogng khi san sinh ra khi 1én men in vitro va kha nang tiéu hoa thirc an in
Vivo c6 mdi lién hé chat ch& véi nhau, khi sinh ra 1a két qua cta qua trinh 1én
men céc chat dinh dudng trong thirc dn. Cac nghién ciru trude day cho thay, kha
nang ton tai cua vi khuan axit lactic trong da c6 lam thay ddi cac théng sé cua
qua trinh 1én men da co in vitro va anh hudng dén hé vi sinh vat da cé (Gollop
va eéng su., 2005; Weinberg va céng si., 2004). Két qua thu duoc tir nghién ctu
cta chiing t6i chi ra rang viéc bo sung probiotic di nang cao toc d6 1én men da
c6 bang cach tang luong khi san sinh, cac théng sd vé dic diém sinh khi 1én men
va ty & tiéu hoa chat hitu co (OMD). Viéc do lugng khi san sinh trong 6ng
nghiém da cung cap thong tin hitu ich vé dic diém tiéu hoa cta cac phan hoa tan
va khong hoa tan trong thirc an (Getachew va cgng si., 1998). Viéc khi sinh ra
ban dau (A) co gia tri thap 14 do qua trinh 1én men phan hoa tan bi tri hoan do ¢
su cham tré trong qua trinh xAm nhap cua vi sinh vat hoic thoi gian tré hay pha
dirmg (L) sau khi phan hty phan hoa tan trudc khi 1én men thanh té bao (Bliimmel
va Becker, 1997). Su gia tang luong khi tich lity, khdi luong khi san sinh trong
qua trinh 1én men (B) tao ra tir phan khong hoa tan va tiém nang sinh khi (A+B)
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cho thay kha ning tiéu hoa co chit va hoat dong caa vi khuan phan giai xo ting
1én. Soriano va cong su. (2014) bao cdo rang khong co su khac biét dang ké vé
téng luong khi san sinh, dic diém sinh khi va OMD khi b6 sung 1%
Lactobacillus mucosae vao hdn hgp dung dich trong xi lanh chay gas. Céc chiing
vi khuan axit lactic va mutc do khac nhau c6 thé da tac dong 1am bién doi qua
trinh 1én men da ¢4. Vai trd cta vi sinh vat da 6, bao gdm vi khuan va dong vat
nguyén sinh, trong viéc tiéu héa cac phan thirc an hoa tan va khong hoa tan cia
thire an da duogc biét rd. Trong nghién ctru ndy, sy cai thién dic diém san xuat
khi va OMD c6 thé dugc giai thich 1a do bo sung ché pham enzyme phan giai
x0, theo d6 cai thién hoat dong cua quan thé vi sinh vat.

Trong nghién ctru ndy, viéc bd sung enzyme phan giai xo lam ting dang
ké luong axit béo bay hoi tong sé (VFA) trong dich da co. Cac thanh phan cu
trac xo thanh té bao thuc vat 1a ngudn cung cap carbohydrate chinh cho gia stc
nhai lai, chiing duoc vi sinh vat da ¢ 1én men dé tao ra VFA, sau d6 duoc hap
thu qua thanh da co, dong gop mot ngudn ning luong chinh cho dong vat cha
(Candyrine va cong su., 2017). Cac thanh phan dinh dudng caa co chat dugc 1én
men in vitro, san sinh VFA va khi (chu yéu 13 CO, va CH,) va tao diéu kién cho
té bao vi sinh vat phat trién (Getachew va cdng si., 1998). Viéc cai thién qua
trinh tiéu héa co chat thong qua bo sung probiotic di gop phan vao viéc san xuat
VFA cao hon. Phat hién nay phu hop véi Soriano va cong su. (2014), nguoi da
bao cdo sy cai thién dang ké nong do VFA riéng 1é va tong bang cach dua 1%
phan noi cia L. mucosae vao t trong 6ng nghiém trong thoi gian 48"

Nghién ctru ctia chung tdi cling cho thay, bd sung ché pham probiotic c6
thé da tac dong 1én quan thé vi sinh vat trong qua trinh 1én men da co in vitro.
Theo d6 1am ting tdng sé vi khuan, vi khuan phan giai xo va tong sé dong vat
nguyén sinh. Viéc cai thién tong luong khi sinh ra trong qua trinh 1én men cho

thay su gia ting hoat dong cua vi khuan phan giai xenluloza trong dich da co
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vi hoat d6ng cua vi khuan phan giai xenlulo cang cao thi tao ra VFA va khi
cang cao. Theo Krause va cong su. (1999) bé sung enzyme phan giai xo di tac
d6ng theo chiéu hudng cé loi cho hoat dong cua Fibrobacter, Ruminococcus
va Butyrivibrio 12 nhiing vi khuan trong da cé chiém uu thé trong phan giai chat
xo ctia thanh té bao thuc vat dé tao ra VFA. Tuong tu nhu vay, khi quan thé vi
khuan phan giai xenlulo ting 1én c6 thé giai thich cho viéc 1am ty 1é tiéu hoa
chat hitu co (OMD) cao hon. M6t sé nghién ctu cho thay, tiac dung cua
probiotic ma khong can sy hién dién cua té bao séng (Loh va céng suw., 2010;
Thanh va cong su., 2010; Thu va céng su., 2011b).

Trong nghién cau hién tai, viéc cai thién tong sb vi khuan va vi khuan
phan giai xenluloza c6 thé 1a do su twong tac ciia probiotic enzyme phan giai
x0 bo sung ¢ chira cac chét chuyén héa cua vi khuan ching ndm soi hiru ich
A.oryzae va vi khuan Lactobacillus, Bacillus va Saccharomyces véi vi khuan
da c6. Yoon va Stern (1995) di béo céo rang viéc kich thich sy phat trién caa
vi sinh vat, thay ¢6i m6 hinh 1én men trong da o va cai thién kha nang tiéu hoa
1a nhitng phuong thirc hoat dong cua probiotics duoc bo sung trong khau phan
in cua gia stc nhai lai. B6 sung probiotic 1am ting cudng kha ning thich nghi
cua vi khuan trong da co dong vat nhai lai vai su hién dién cua axit lactic hoic
ngan can su tich tu axit lactic trong da co bang cach phan giai axit lactic thanh
axit axetic (Ghorbani va cong su., 2002; Nocek va cong su., 2002). Theo Jiao
va cong su. (2017) bd sung probiotic da tao ra nhirng diéu kién thuan lgi cho
cac hoat dong ciia nhém vi khuan phan giai xenlulo va ting kha ning tiéu hoa
x0. Diéu nay phu hop véi nghién ctiu hién tai, trong d6 sy gia ting lwong khi
san sinh khi 1én men in vitro thirc an giau xo dong thoi cai thién ty 1é tiéu hoa
chat hiru co cua thirc an OMD khi b sung probiotic.

Két luan so' b thi nghiém 1

— Thanh phan héa hoc va gia tri dinh dudng cua cac loai thirc an trong
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nghién ctru ndy c6 su bién dong do vay luong khi sinh ra, cac thong sb vé dic
diém sinh khi trong qua trinh 1én men in vitro, gi4 tri ty 1¢ tiéu hoa chat hiru co
va ham luong axit béo bay hoi tong s6 c¢6 su khac nhau tuy loai thirc dn.

— Viéc b sung ché pham emzyme phén giai xo di 1am ting luong khi san
sinh, ty Ié tiéu hoa chét hitu co va ham luong axit béo bay hoi

— B6 sung ché pham A (Best'Rumen®) mac 9%o va 11%o; ché pham C
(Best"Rumen®) muc 11%o va 13%o cho cac két qua vé lugng khi san sinh, ty
1é tiéu hoa chét hiru co va ham luong axit béo bay hoi cao hon so voi mire khac.

— Tiép tuc nghién ctru danh gia anh hudng cua bd sung ché pham A
(Best"Rumen®) muc 9%o va 11%o va ché pham C (Best"Rumen®) mac 11%o
va 13%o dén toc do va dic diém phan giai in sacco ciia mot s thire dn giau

xellulose lam thtrc n cho gia stic nhai lai dé lwa chon mirc bo sung thich hop.

3.2. ANH HUONG CUA BO SUNG CHE PHAM SINH HOC PEN KHA
NANG PHAN GIAI MOT SO THUC AN GIAU XO BANG PHUONG PHAP
IN SACCO VA THAY POI HE VI SINH VAT DA CO

Trén co s& két qua thu dugc cua ndi dung 1, ching t61 lya chon bd sung
ché pham A (Best'Rumen®) miic 9%o va 11%o; ché pham C (Best"Rumen®)
b6 sung mic 11%o va 13%o dugc sir dung cho nghién ctu ndi dung nay dé lua
chon mtrc bd sung thich hop.

3.2.1. Ty 1é va dic diém phén giai chat khé in sacco ciia rom

Ty 1é va dic diém phéan giai vat chat kho in sacco cta rom dugce trinh
bay & bang 3.6 va minh hoa qua hinh 3.5a va 3.5b.

Két qua ¢ bang 3.6 cho thdy, ty 18 phan giai chat kho (DM) cua rom tai
cac thoi diém 1a khac nhau giira cac khau phan. Toc d6 phén giai ting manh &
khoang thoi gian tir 4 — 48" va tir 72 — 96" ¢6 ting nhung cham hon. O tat ca

cac thoi diém, toc d phan gidi DM cua rom cua cdc khau phan b6 sung ché
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pham déu cao hon khau phan ddi chimg (P<0,05). Tai thoi diém 24" G mau, ty
1& phan giai DM ctia rom & cac khau phan bd sung 40g ché pham (A) va (C)
mirc 50g dat twong tng 13 45,80 va 44,36% trong khi d6 gia tri ndy ¢ khau phan
d6i chimg 1a 34,04% (P<0,05) dong thoi cao hon han cac mirc bd sung khac.
Nhin chung, ty 16 phan giai DM ctia rom ¢ khau phan dugc bo sung ché pham sinh
hoc cao hon 30% so véi khau phﬁn dbi chimg, dic biét & giai doan 24" G mau.
Bdng 3.6. Anh hwéng cdc mirc bé sung ché pham dén ty 1é va dac diém

phén gidi chdt khé in sacco cia rom

Thong < BC (0) nglé bo suan(\) (a) let(J) bo sunqs(i)(q) SEM

Ty I¢ phan giai (%/DM)
Thot gian u (gio)

4 16,90° 19,04*  19,66*°  19,37° 18,73 1,09
8 18,13 21,42° 2458  21,66° 2531*° 2,86
16 23,97¢ 27,56°  33,17%  26,99°  32,47% 3,90
24 34,049 41,79° 4580 43,88 44,36 4,66
48 45,30° 53,08 5561° 54,93 57742 4,79
72 50,819 59,27¢  5950° 63,34  6521* 554
96 54,039 61,43° 64,72° 66,36* 67,042 532
Pic diém phan giai

a 10,44> 10,08  11,60°  11,00° 11,40* 0,21
b 48,20° 53,409  5530° 59,50°  61,30° 2,32
a+b 58,609 64,20° 66,90°  70,50°  72,70* 2,47
C 2,500 3,00? 3,702 2,700 3,207 0,21
ED 26,68° 31,22 34,18  32,27° 3437% 1,40

Ghi chii: “ P~ cdc so trung binh trong cung mgt hang co chi s6 trén khdc nhau thi khéc

nhau c6 y nghia théng ké (P<0,05); BC (0): déi chitng khéng bo sung; A30 va A40: bé sung
30 va 40g/con/ngay (Ché pham A:BestFfRumen @); C40 va C50: b6 sung 40 va 50g/con/ngay
(Ché pham C: Best"Rumen Q); a: Phan hoa tan hodc bi mdt do rira tréi (%), b: Phan khéng
hoa tan bi tiéu héa tai thoi diém t (%), (a+b): Tiém nang phan giai (%); c: Téc do phén gidi
(%/gio); ED: Hiéu qua phan giai (%); SEM: Sai so so trung binh.

S liéu thu dugc vé dac diém phan giai DM ciing cho thiy: tiém niang
phan giai (a + b) DM cua rom & cac khau phan nhu d6i ching, bo sung 30 va
40g ché pham A, bo sung 40 va 50g ché pham C 1an luot 12 58,60; 64,20; 66,90;
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70,50 va 72,70%, thip nhat ¢ khau phan ddi chimg (P<0,05). Khi so sanh gi4 tri
(a+b) & cac murc bd sung ché pham A véi ché pham C thy c6 murc do cao - thap
khac nhau (P<0,05), diéu nay c6 thé 1a do khac nhau vé ban chat va hoat tinh cta

2 ché pham.

70.00 70.00
60.00 60.00
50.00 50.00
40.00 40.00

30.00 30.00

20.00 20.00

10.00 10.00

4h 8h 16h  24h  48h  T2h  96h 4h 8h 16h 24h 48h  T72h  96h
--9--D0i ching —o—A30 —e—A40 --0--D0i chimg —o—C40 —e—C50
Hinh 3.5a: Tdc d6 phan giai chat khé in Hinh 3.5b: Téc do phan giai chat kho in

sacco rom khi b sung ché pham A qua cac  sacco rom khi bd sung ché pham C qua cac
thoi diém U mau & da c6 (%); Ché phdm  thdi diém G mau & da ¢ (%); Ché pham C:
A:Best"Rumen @ Best"Rumen @

Téc d6 phan giai (%/h) & khau phan bo sung ché pham cao hon so véi 16
d6i chimg. Cu thé gia tri ndy ¢ 16 d6i chung 1a 2,55 trong khi d6 & cac 16 duoc
bd sung ché pham A (30 va 40g) va C (40 va 50g) 1an luot 1a 3,00 va 3,70; 2,70
va 3,20%/h. Hiéu qua phan giai ¢ cac khau phan co sy khac nhau 1o rét: cao
nhat & khau phan bd sung 50g ché pham C (34,37%) tiép dén 1a khau phan b6
sung 40g ché pham A (34,18%) va thap nhéat 1a ¢ khiu phan d6i chung
(26,68%).

3.2.2. Ty & va diic diém phan giai chat khé in sacco cia cé kho Pangola

Téc d6 phan giai chat kho cua co kho Pangola duge trinh bay & bang 3.7
va minh hoa qua hinh 3.6a va 3.6b.

Két qua bang 3.7 cho thay, ty 1é phan giai DM co kho Pangola ting manh

& thoi diém tir 4 — 48" va tang chdm hon tir 72 — 96" 0 mAu. Tai tat ca cac thoi
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diém 0 mau, ty 1& phan giai DM ¢ cac khau phan bd sung ché phdm (A) murc
30; 40g va (C) muc 40; 50g déu cao hon khau phan ddi chung (P<0,05). Tai
thoi diém 24" 0 miu ¢ cac khau phan bd sung ché pham (A) muc 30; 40g va
(C) muc 40; 50g twong ung 1a 39,47; 53,23 va 46,26; 47,06% trong khi d6 gia
tri nay ¢ ddi chung 1a 36,69% (P<0,05). Nhin chung, ty 1& phan giai vat chét
khé ctia co kho Pangola ¢ khau phan bd sung ché pham sinh hoc phan giai xo
cao hon 28 — 45% so voi khau phan ddi chimg, dic biét ¢ giai doan 24",

Tiém nang phan gii vat chat kho (a + b) ciia cé kho Pangola ¢ cac khau
phan bo sung 30 va 40g ché pham A, bo sung 40 va 50g ché pham C lan luot
13 62,80; 72,70; 66,00 va 71,50% trong khi d6 & khau phan ddi chimg 13 50,30%
(P<0,05). Gia trj (a + b) & khau phan bo sung 40g ché pham A va 50g ché pham
C cao hon so véi mire bo sung khac (P<0,05).

Bing 3.7. Anh huéng cdc mirc bé sung ché pham dén ty 1é va dic diém

phén gidi chdt khé in sacco cia cé khé Pangola

) Y A Licu ba
Thong s PC (0) ';‘Sbosunq 40(Q) 'Z‘ébosunq;)(m SEM

Ty 1€ phén giai (%/DM)
Thoi gian u (gio)

4 22,30 23,708  35,01° 23,87% 36,60° 3,09
8 24,42¢ 2516% 37,04 27,46  38,64°> 3,03
16 27,509 30,58°  40,44°  30,43% 43,44 3,13
24 36,69° 39,478  5323°  46,26° 47,06° 2,93
48 43,139 4523*  56,73° 52,15  52,76° 2,52
72 46,81 59,17  60,29° 59,93*  61,20° 2,69
96 48,21° 60,46° 61,99°° 62,722 63,268 2,82
Pic diém phan giai

a 17,50¢ 19,60°  26,90¢ 17,708  21,50¢ 1,72
b 32,80° 43,20°  4580*°  48,30°  50,00° 3,03
a+b 50,30° 62,809  72,70®  66,00°  71,50° 4,02
C 1,601 2,62° 3,802 2,80 3,10° 0,43
ED 24,219 28,19  29,84° 27,75 32,582 1,37

Ghi chu: bre-chc so trung binh trong cung mot hang co chi so trén khac nhau thi khac nhau co y
nghia thong ké (P<0,05); PC (0): doi chung khong bo sung; A30 va A40: bo sung 30 va
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40g/con/ngay (Ché pham A:BestFRumen @); C40 va C50: bo sung 40 va 50g/con/ngay (Ché pham
C: BestFRu,’men @); a: Phan hoa tan hodc bi mat do rira troi (%); b: Phan khong hoa tan bi tiéu hoa
tai thoi diém t (%); (a+b): Tiem nang phdn giai (%), c: Toc do phdn giai (%/gio); ED: Hiéu qua
phan gidi (%), SEM: Sai so so trung binh.

Téc d6 phan giai (%/h) chat & khau phan bd sung ché pham cao hon tbc
d6 phan giai ¢ 16 d6i chung. Cu thé gia tri nay ¢ 16 ddi chimg 1a 1,60 trong khi
d6 & cac 16 duge bo sung ché pham A (30 va 40g) va C (40 va 50g) 1an luot 13
2,62 va 3,80; 2,80 va 3,10. Hi¢u qua phan giai vat chat kho co Pangola cao nhat
& khau phan bo sung 50g ché pham C (32,58%) tiép dén 1a khau phan bo sung
40g ché pham A (29,84%) va thap nhat 12 ¢ khau phan dbi chung (24,21%)
(P<0,05).

55.00 55.00

50.00 50.00

45.00 45.00

40.00 40.00

35.00 35.00

30.00 30.00

25.00 25.00

20.00 20.00
4 8h 16h  24h  48h  T2h  96h 4h 8 16h  24h 48  72h  96h

--o--Doi chig —0—A30 —e—A40 ~-0--Di ching —0—C40 —e—C50

Hinh 3.6a: Toc d6 phan giai chat kho in Hinh 3.6b: Tc d6 phan giai chat kho in
sacco co kho Pangola khi bo sung ché pham  sacco co kho Pangola khi bo sung ché pham
A qua cic thoi diém 4 mau & da co (%);  C qua cac thoi diém G mau & da co (%); Ché
Ché pham A:BestFRumen @ phdm C: BestFRumen @

3.2.3. Ty 1é va diic diém phan giai chat khé in sacco caa cé voi

Ty 1€ va dac diém phan giai vat chit kho in sacco cua ¢6 voi duoce trinh
bay ¢ bang 3.8 va minh hoa qua hinh 3.7a va 3.7b.

Nhin vao bang va cac hinh cho thay: Twong tu nhu rom lia, téc d6 phan
gidi DM cua c¢é voi tai cac thot diém 1a khac nhau, tdng manh & thoi diém tr 4
— 48", tir 72 — 96" mac du co ting nhung tbc d6 cham hon. O tit ca cac thoi

diém tdc do phan giai DM cia ¢ voi ¢ cac khau phan bd sung ché pham (A)
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mirc 30; 40g va (C) mirc 40; 50g déu cao hon khau phan dbi ching (P<0,05).
Tai thoi diém 24" G mAu, ty 18 phan giai DM cta ¢o voi & cac khau phan bo
sung ché pham (A) mirc 30; 40g va (C) muc 40; 50g twong tmg 14 61,71; 62,65
va 57,94; 59,49% trong khi d6 gia tri nay & dbi chimg 14 56,59% (P<0,05). Nhin
chung, ty 1& phan giai vat chat kho cta c6 voi & khau phan bo sung ché pham
sinh hoc cao hon 10% so vé&i khau phﬁn ddi chimg, dic biét & giai doan 24",

Bdng 3.8. Anh hwéng cdc mirc bo sung ché pham dén ty 1é va dic diém
phén gidi chét khé in sacco cia cé Vol

Thong o pC (0) LI;L(J) bo suan(\) (0) lel(J) bo sunqSC(:)(q) SEM

Ty I¢ phan giai (%/DM)
Thot gian u (gio)

4 26,52¢ 32,94* 33,058 32,18* 30,05 1,23
8 34,709  40,93*  39,19°  37,11° 36,95 1,06
16 43,69° 4579%  4576%  46,18% 4754 0,62
24 56,59¢ 61,71* 62,65 57,94 59,49 1,13
48 62,66° 65,128  6551* 66,73 66,852 0,76
72 65,62¢ 69,36  71,13* 71,34  72,17*% 1,17
96 67,299 71,90 73,43 74,422  7559% 144
Pic diém phan giai

a 16,00 24,60*  23,90* 22,90 21,80° 1,53
b 51,00° 46,70°  49,20° 51,000 54,000 1,20
a+b 67,009 71,30° 73,10° 73,90°  75,80° 1,49
C 3,918 4,70P 5,00° 4,00° 4,60° 0,26
ED 43,32° 45,63*® 46,328 45,10  46,51* 0,57

Ghi chii: “ P~ cdc s6 trung binh trong cing mét hang cé chi sé trén khdc nhau thi khdc
nhau c6 y nghia théng ké (P<0,05); PC (0): doi chitng khéng b sung; A30 va A40: b6 sung
30 va 40g/con/ngay (Ché pham A:Best™Rumen @); C40 va C50: b sung 40 va 50g/con/ngdy
(Ché pham C: Best™Rumen @); a: Phan hoa tan hodc bi mdt do rita tréi (%), b: Phan khong
hoa tan bi tiéu héa tai thoi diém t (%); (a+b): Tiém nang phan gidi (%); c: Toc @6 phan gidi
(%/gio); ED: Hiéu quad phan gidi (%); SEM: Sai s6 s6 trung binh.

Két qua vé dic diém phan giai DM cho thay tiém nang phan giai vat chat
khé (a+b) ctia cé voi ¢ cac khau phan b sung 30 va 40g ché pham A, b6 sung
40 va 50g ché pham C va d6i ching lan luot 1a 71,30; 73,10; 73,90; 75,80% va
67,00% (P<0,05), thip nhat & khau phan ddi chimg. Tiém ning phan giai DM
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c6 voi, khau phan b6 sung 30 va 40g ché phdm A thap hon so véi gia tri nay &

khau phan bd sung 40 va 50g ché pham C (P<0,05) c6 thé 1a do khac nhau vé

ban chat va hoat tinh ctia 2 ché pham A va C.
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4h 8h 16h  24h  48h  T72h  96h
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Hinh 3.7a: Téc d6 phan giai chat kho in
sacco co voi khi bo sung ché pham A qua
cac thoi diém 0 miu & da c6 (%); Ché pham
A:Best"Rumen @

Hinh 3.7b: Téc do phan giai chat kho in
sacco co voi khi bd sung ché pham C qua
céc thoi diém 4 mau & da co (%); Ché
pham C: BesttfRumen @

Téc d6 phan giai (%/h) & khau phan bo sung ché pham cao hon téc do
phan giai ¢ 16 dbi ching. Cu thé gia tri nay ¢ 16 ddi chimg 1a 3,91 trong khi d6
& cac 16 duoc bo sung ché pham A (30 va 40g) va C (40 va 50g) lan luot 14 4,70
va 5,00; 4,00 va 4,60 %/h. O mirc bo sung 40 g ché pham A va 50 g ché pham
C cao hon cac muc bo sung khac (P<0,05). Hiéu qua phan giai ¢ cac khau phan
c6 su khac nhau 13 rét giita cac khau phan (P<0,05), cao nhat & khau phan bo
sung 50g ché pham C (46,51%) tiép dén 1a khau phan b sung 40g ché pham A
(46,32%) va thap nhat 12 & khau phan d6i ching (43,32%).

3.2.4. Ty ¢ va diic diém phan giai chat khé in sacco ciia thin ciy ngd

Két qua ty 1¢ phan giai chat kho in sacco cua than cy ngd duoc thé hién
¢ bang 3.9 va minh hoa qua hinh 3.8a va 3.8b.

Két qua bang 3.9 cho thdy, tai tit ca cac thoi diém u mau, tbc d6 phan

giai DM cua than cdy ngd ¢ cac khau phan bo sung ché pham (A) muc 30; 40g
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va (C) muc 40; 50g déu cao hon khau phan d6i chimg (P<0,05), vi du, tai thoi
diém 24h & mau & cac khau phan bo sung ché pham (A) mirc 30; 40g va (C)
muc 40; 50g twong tng 1a 62,63; 62,64 va 62,03; 63,71% trong khi do gia tri
nay & d6i chimg 1a 58,87% (P<0,05). Nhin chung, ty 1¢ phan giai DM cua than
cdy ngd ¢ khau phan bd sung bo sung ché pham sinh hoc cao hon 5 — 8% so
véi khau phﬁn ddi chirng, dic biét & giai doan 24",

Bing 3.9. Anh hwéng cdc mirc bé sung ché pham dén ty 1é va dic diém

phén gidi chdt khé in sacco Ciia thdn cdy ngé

Liéu bo sung A (9) Liéu bo sung C (q)

Thong so bC (0) 30 40 40 50 SEM
Ty I¢ phan giai (%/DM)

Thot gian u (gio)

4 32,17 42,090 4248  36,92°  38,26° 1,89
8 39,42¢ 44,422 4505  42,62° 43,87% 1,00
16 45,80° 47,77 49,87  48,23* 51,707 1,00
24 58,87° 62,63*  62,64° 62,03 63,712 0,82
48 62,29 67,74* 69,79 66,31®®  68,54° 1,29
72 66,44 69,10°  71,97° 70,24*® 70,92% 0,95
96 70,67° 72,122 73,22° 72,78% 73,82% 0,54
Pic diém phan giai

a 24,60° 33,80° 34,000 28,30°  28,40° 1,80
b 4450* 38,60°  40,60° 44,30 45,60 1,33
at+b 69,10¢ 72,40°  74,60* 72,60%  74,00° 0,96
C 3,95P 4,02 4,042 4,56° 5,212 0,23
ED 45,75¢ 46,60°  46,63° 4955° 51,15 1,03

Ghi chii: “P -~ cdc so trung binh trong cung mgt hang co chi s6 trén khdc nhau thi khéc
nhau c6 y nghia théng ké (P<0,05); BC (0): déi chitng khéng bo sung; A30 va A40: bé sung
30 va 40g/con/ngay (Ché pham A:BestFfRumen @); C40 va C50: b6 sung 40 va 50g/con/ngay
(Ché pham C: Best"Rumen Q); a: Phan hoa tan hodc bi mdt do rira tréi (%), b: Phan khéng
hoa tan bi tiéu héa tai thoi diém t (%); (a+b): Tiém nang phan giai (%); c: Téc do phan gidi
(%/gio); ED: Hiéu qua phan giai (%); SEM: Sai so so trung binh.

Tiém ning phan giai DM cuia than cdy ngd & cac khau phan bb sung 30
va 40g ché phém A, bd sung 40 va 50g ché phém C lan luot 1a 72,40; 74,60;
72,60 va 74,00% trong khi d6 dbi ching 1a 69,10% (P<0,05) dong thoi khau
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phan b6 sung mirc 40g ché pham A va 50g ché pham B dat gid tri cao hon so véi
mirc bd sung khac. Téc do phan giai (%/h) & khau phan bo sung ché pham cao
hon téc do phéan giai ¢ 16 dbi chung. Cu thé gia tri nay ¢ 16 ddi chimg 1a 3,95
trong khi d6 ¢ cac 16 duoc bod sung ché pham A (30 va 40g) va C (40 va 50g)
1an luot 14 4,02 va 4,04; 4,56 va 5,21%. Hiéu qua phan giai & cac khau phan co
su khac nhau 10 rét va dao dong tir 45,75 — 51,15% cao nhét & khau phﬁn bd
sung 50g ché pham C va thap nhat & khau phan dbi chung (45,75%) (P<0,05).
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Hinh 3.8a: Tc d6 phan giai chat kho in Hinh 3.8b: Tdc do phan gii chat kho in
sacco than ciy ngd khi bo sung ché pham A sacco than cay ngd khi bd sung ché pham
qua céac thoi diém 0 miu ¢ da ¢6 (%); Ché  C qua cac thoi diém 0 mau ¢ da co (%);

phdam A:BestFRumen @ Ché pham C: BestFRumen @

3.2.5. Anh hwéng cia bd sung ché pham sinh hoc vao khau phan co sé dén
tong sé vi sinh vat da cé

Két qua anh huong cta viée bo sung ché pham sinh hoc A véi liéu luong
(30 va 40g) va ché pham C liéu (40 va 50g) vao khau phan co sé 1a rom; co kho
Pangola; co voi va than cay ngd dén tong sd vi sinh vat vat da cé duogc trinh bay
& bang 3.10.

Két qua & cac bang 3.10 cho thdy, cac gid trj trung binh cua vi sinh vat,
protozoa (dong vat nguyén sinh) va nAm dém duoc ¢ da c6 ciia bo dn cac khau
phan co sé 1a rom; co Voi; ¢6 kho Pangola; than cdy ngd dugc bod sung ché

pham sinh hoc cao hon so véi bo d6i ching va c6 sy sai khac o rét (P<0,05).
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Cu thé, véi sd luong vi sinh vat dém dugc ¢ bo an khau phﬁn bo sung 30 va 40

g ché pham A tuong ung dao dong tir 4,7x10%° — 4,8x10%° va 5,9x10%° —

6,0x10%; v&i khau phan bo sung 40 va 50 g ché pham C gid trj nay twong tng
dao dong tir 4,1x10%° — 4,3x10% va 4,6x10% — 4,8x10% trong khi d6 & 16 ddi

chtng gia tri trung binh ctia vi sinh vat dém duoc 3,6x10%° — 3,8x10° tury theo

khau phan.

Bing 3.10. Anh hwéng ciia bé sung ché pham sinh hoc vao khiu phén co sé la

rom, co kho Pangola, co voi va thdn cdy ngo va dén tong so vi sinh vit da co

DPém truc tiép (con/ml)

7 Bacteria (x10%°) Protozoa (x10°) Nam (x10%)
Thiac  Khau on 4N on 4N on 4N
an phan  try6e  sau Trung truéc sau Trung truéc sau  Trung
khi ~ khi binh  khi khi binh khi khi binh
an an an an an an

bCc (@) 22¢ 499 36 3,12 4,2* 3,7° 1,14 1,3¢ 1,1°

A30 31° 6,2° 47° 34> 42> 38 2,1% 39 312

g A40 422 75 5092 44 43° 43 2,3 4,32 3.32
R~ C40 2,7° 55 41° 3,79 42¢ 4,0° 1,5¢ 3,7 2,6®
C50 33 58 46° 387 43 41° 1,9° 4% 292

SEM 034 043 038 047 0,78 062 0,23 056 0,39

< bCc@©) 24¢ 519 379 3,44 45* 3,92 1,19 1,2° 1,2¢
?o A30 33 6,4° 49° 36° 44° 400 2,1% 23 23®
E A40 44* 76* 6,0 45¢ 44° 45° 2,32 252 2,42
% C40 29¢ 56°¢ 4.3° 3,80 44° 41° 1,5¢  1,6° 1,6°
-0 C50 35° 6,0¢ 48 407 45 43¢ 1,9° 2,12 2,0
© SEM 03% 044 036 046 0,73 061 0,24 052 0,37
bCc@©) 234 51¢ 379 3,26 44* 3,82 1,2°  1,4¢ 1,3

A30 33 6,4° 48" 36° 43 39 2,32 4,1° 3,22

E A40 44* 76* 6,02 45¢ 44° 45° 2,4 462 3,52
8 C40 2,9¢ 56° 42° 3,80 44° 41° 1,6° 3,8° 2,7
C50 35° 59% 470 40¢ 45 43¢ 2,00 42® 312

SEM 032 041 037 045 0,76 058 022 054 035
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DPém truc tiép (con/ml)

Bacteria (x101°) Protozoa (x10°) Nam (x10%)

Thac  Khau ~ g A" o " o an
an phan  y6c  sau  Trung trudc  sau  Trung truée  sau  Trung
khi ~ khi binh  khi khi binh khi khi binh

an an an an an an

bC () 239 504 37 322 41° 36* 129 149 13

go A30 32> 63> 48 35" 42> 38 23® 41bc 32
Z A4 43 76° 599 455 44° 44°  24% 45 340
g C40 2,8° 56 42¢ 381 43 41° 16° 38 27®
- C50 3,4b 59 47° 399 45° 420 20° 42 3712

SEM 033 039 032 044 079 063 022 057 0,38

Ghi chu: @ ¢ Cac s6 trung binh trong cung mot hang co chl:sé trén khac nhau thi khac
nhau co y nghia thong ké (P<0,05); DC (0): doi chirng khong bo sung; A30 va A40: bo sung
30 va 40g/con/ngay (Ché pham A:Best™Rumen @); C40 va C50: b6 sung 40 va 50g/con/ngay
(Ché pham C: Best'Rumen @); SEM: sai sé ciia s6 trung binh.

V& gia trj trung binh s luong dong vat nguyén sinh (protozoa) dém duoc
& dich da co cho thay c6 xu hudng ting khi bo sung ché pham sinh hoc, dong
thoi 6 sy bién dong giita cac khau phan co s¢ nudi dudng. Vi du, gid tri trung
binh vé dong vat nguyén sinh trong dich da c6 cao nhat & nhom bo duoc bd
sung 40 g ché pham A dao dong tir 4,3x10° — 4,5x10° tiép dén 1a bo sung 50 g
ché pham C dao dong tir 4,1x10° — 4,3x10° thap nhat thdy & bo dbi ching dao
dong tir 3,7x10° — 3,9x10°. Két qua vé s6 lugng té bao nim c6 khuynh hudng
tuong tu, d6 1 cao nhat & nhom bo duge bo sung 40 g ché pham A va tiép dén
14 b6 sung 50 g ché pham C 1an lugt dao dong tir 2,4x10% —3,5x10% va 2,9x10*
—3,1x10* thap nhat thdy ¢ bo ddi ching dao dong tir 1,1x10* — 1,3x10* tiy
theo khau phan.
Thao luin chung thi nghi¢m 2

Khi nong d6 enzyme ting, ty 1¢ phan giai vat chat kho theo xu hudng ting
1én. Tuy nhién, khi ndng d6 enzyme dat dén mot ngudng nao d6 thi nong do co

chit sé tro thanh yéu t6 han ché toc d6 phan ung. Diéu nay 14 hoan toan hop 1y vi
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ty 16 phan giai chat kho khong nhiing phu thudc vao ban chat cua thirc in ma con
phu thudc vao ndng d6 cac enzyme co mit trong da cd. Viée bo sung ché pham da
lam tdng ham lugng cac enzyme cellulaza, xylanaza c¢6 tac dung phan giai cac
thanh phan xo cua thic an giau xo (cellulose va hemicellulose), chiing xAm nhap
va cat dut cac lién két B-1,4-glucosid c6 trong cellulose va hemicellulose dé tao
thanh cac phan tir glucose don gian, tir 46 1am ting tdc d6 phan giai DM cua thirc
an. Theo Colombatto va céng sw., (2003) hiéu qua hoat dong tot nhat cia cac
enzyme la loai bo cac rao can cau trac thie an lam cham qué trinh vi sinh vat xam
nhap dé tiéu hoa tir d6 tang toc do phan giai. Két qua thu duge tir nghién ctru clia
chung t6i chi ra ring viéc bo sung probiotic dd nang cao ty 1& phan giai chat kho
ctia thirc an giau xo, dong thoi co sy khac biét vé gia tri ty 18 phan giai chat kho &
cac khau phan b sung cac mirc ché pham khac nhau.

Theo Yang va cong su. (2002), diéu kién trong da c6 ciia dong vat nhai lai
dang nudi dudng thuong it tdi wu hoan toan cho sy phat trién cua vi khuin
fibrolytic, viéc bod sung ché pham sinh hoc phan giai xo 1am ting ham luong
enzyme c chtra enzyme cenllulaza va xylanaza, giup 6n dinh d6 pH da co dé
phan giai phan giai cac thanh phan thtc in, 1am tang ty 1é vat chat kho khong
hoa tan c6 thé 1én men, tir d6 ting tiém ning phan giai vat chat khé thirc an.
Nghién ciru ctia EI-Waziry va Ibrahim, (2007) cho thay, khi b6 sung enzyme
ngoai sinh tir nAm va vi sinh vat da lam ting kha niang phan giai xo do ting qua
trinh 1én men phan giai xo cua vi sinh vat da cé nho hoat tinh enzyme ctia ché
pham bo sung. Bo sung ché pham sinh hoc phan giai xo da cung cap nhiéu co
chat hon cho nhom vi khuan 1én men lactic va thuc day sy phat trién cua vi khuan
st dung cellulolytic va lactate (Chaucheyras-Durand va cong su ., 2008), lam
tang pH trong da co (Mohamed va cong su., 2009; Paryad va Rashidi, 2009) va
tir 6 1am ting kha ning tiéu hoa xo va cac thanh phan cua xo (NDF va ADF).

Nho ¢6 sy hién dién caa co chat emzyme ngoai sinh gitip da lam ting tong 6 Vi
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khuan c6 kha ning thiy phan xellulo (Wallace va Newbold, 1992), theo d6 cac
lién két chat ché trong thanh té bao thuc vat dugc cac enzyme phan giai.

Trong nghién ciru ndy, viéc bd sung enzyme phan giai xo 1am ting dang
ké cac thong sd Vé ddc diém phan giai vat chat kho cua thirc dn. Viée xac dinh
ty 18 phan giai chat kho da cung cap thong tin hitu ich vé dic diém phan giai
cac phan hoa tan (a) va khong hoa tan nhung c6 thé 1én men (b) va tiém ning
tan hoc bi mat do ria troi ra ban dau (a) co gia tri thap 13 do qua trinh 1én men
chiing bi tri hodn do c6 su cham tré trong qua trinh xAm nhap cua vi sinh vat
phan hay phan hoa tan trude khi 1én men thanh té bao (Bliimmel va Becker,
1997). Su gia tang ty | phan giai phan khong hoa tan nhung c6 thé 1én men (b)
tao ra tir phan khong hoa tan va tiém phan giai (a+b) cho thdy kha ning tiéu
hoa co chat va hoat dong cua vi khuan phéan giai Xo ting 1én, theo d6 1am ting
tbc 46 phan giai (c) va hiéu qua phan gii (E). Cac thanh phan ciu tric xo thanh
té bao thuc vat 1a ngudn cung cap carbohydrate chinh cho gia stc nhai lai, chung
duoc vi sinh vat da co6 1én men dé tao ra VFA, sau d6 duoc hap thu qua thanh
da co, dong gop mot ngudn niang luong chinh cho dong vat chu (Candyrine va
cong suw., 2017). Viéc bd sung enzyme phan giai xo nghién ctru nay ¢ thé da
lam ting dang ké lugng axit béo bay hoi tong sé (VFA) trong dich da co thuc
day qua trinh 16n men cac thanh phan dinh dudng cua co chat va tao diéu kién
cho té bao vi sinh vat phat trién (Soriano va e¢déng sir., 2014).

Céc két qua thu duoc vé vi sinh vat tong so trong nghién ctru nay ¢ thé
duogc 1y giai 1a phan 16n cac ché phim tir nAm c6 chira san pham tach chiét khi
lén men nim moc A. oryzae (AO), nudi cdy nam men Saccharomyces
cerevisiae (SC), hodc ca hai loai mang lai lgi ich thong qua nhiing thay doi
trong qué trinh 1én men da c6 (Martin va cdng sw., 2002). Nhiéu nghién ctru

cho thdy ché pham dang nay di kich thich cac vi khuan da cé phat trién tir d6
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tong s6 vi khuan yém khi trong da c6 va vi khuan phén giai xo da dugc ting
1én khi st dung cac chat chiét xuét tr nAm (Newbold va cong sw., 1991;
Harrison va céng sir., 1988). Nom men ciing dd dugc chimg minh 13 d3 kich
thich vi khuan nhém vi khuan yém khi nho sy hién dién cia nhém vi khuan san
sinh metan, két qua la [am qua trinh 1€n men thirc an & da c¢6 hiéu qua hon
(Chaucheryras va céng sw., 1995b). San pham tach chiét khi 1én men
Aspergillus va canh trudng ndim men di chi ra rang n6 da kich thich truc tiép
nam trong da co nén da ting kha ning phan giai xo (Chang va cdng sw.,1999).
Mot 1y do khac trong viée cai thién qua trinh 1én men 13 do ndm men c6 thé lay
oxy du thira trong khi 1én men ¢ da co (Newbold va cdng sir., 1996) vi thé tao
ra moi truong thich hop hon cho vi khuan yém khi phat trién. Bo sung
Saccharomyces cerevisiae ciing lam ting sd luong protozoa trong da co bo duc
an khau phan co so 1 rom da cai thién kha nang phan giai NDF (Plata vd céng
su., 1994).

Mot s6 nghién ctru khac ciing cho thiy, tac dung cta probiotic ma khong
can su hién dién caa té bao séng (Loh va ¢éng suw., 2010; Thanh va ¢dng su.,
2010; Thu va ¢éng sir., 2011b). Trong nghién ctru nay, viéc cai thién tong sd vi
khuan va vi khuan phan giai xenluloza c6 thé 1a do sy twong tac cta probiotic
enzyme phan giai xo bo sung c6 chira cac chat chuyén hoa cta vi khuan ching
nam soi hiru ich A.oryzae va vi khuan Lactobacillus, Bacillus va
Saccharomyces Vi vi khuan da co. B6 sung probiotic lam ting cuong kha ning
thich nghi cua vi khuan trong da cé dong vat nhai lai véi sy hién dién cua axit
lactic hodc ngan can su tich tu axit lactic trong da co bang cach phan giai axit
lactic thanh axit axetic (Ghorbani va cgng su., 2002; Nocek va cgng su., 2002).
Theo Jiao va cdng sw. (2017) bd sung probiotic di tao ra nhimg diéu kién thuan
loi cho cac hoat dong ctia nhém vi khuan phan giai xenlulo va ting kha ning

tiéu hoa xo. Piéu nay phu hop véi nghién ciru hién tai, trong d6 su gia tang toc
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d6 phan giai thire an giau xo dong thoi cai thién ty 18 tiéu hoa vat chat caa thic
an khi b6 sung probiotic.
Két luan so' b thi nghiém 2

— Viéc bo sung ché pham emzyme phan giai xo da lam ting ty 18 phan giai
chat khé in sacco va cac thong s6 vé dic diém phan giai chat kho.

— B6 sung ché phim A (Best'Rumen®) muc 40g; ché phim B
(Best"Rumen®) muc 50g cho cac gia tri vé ty 1& phan giai chat kho, xo thé in
sacco va cac thong sd vé dic diém phan giai chat kho cao hon cac mirc b khéc.

— Viéc bo sung ché pham emzyme phén giai xo da lam tang vi sinh vat,
protozoa (d6ng vat nguyén sinh) va ndm dém duoc ¢ da ¢ cua bo in cac khau
phan co s 1a rom; c¢6 Voi; ¢ kho Pangola; than cdy ngd.

— Tiép tuc nghién ctru danh gid anh hudng cua bd sung ché pham A
(Best"Rumen®) mirc 40 g va ché pham B (Best"Rumen®) muc 50g vao khau

phan dén kha nang san xuat cua gia suc nhai lai.

3.3. ANH HUONG CUA BO SUNG CHE PHAM SINH HOC PEN KHA
NANG TIEU HOA CUA THUC AN BANG PHUONG PHAP IN VIVO

3.3.1. Thanh phan héa hoc ciia cac loai thirc éin thi nghiém
Thanh phan héa hoc ciia céac loai thirc an thi nghiém duoc trinh bay &
bang 3.11.

Bang 3.11. Thanh phdn héa hoc va gid tri dinh dwéng nguyén liéu thike dn

. Protein Lipid X Kho4
Nguyén liéu Vat chat . pA % NDF ADF %8
e 3n kho (%) tho tho tho , tong so
% vat chat kho
Rom 88,70 5,64 1,45 34,88 73,11 40,65 13,28
Co kho Pangola 87,66 6,95 2,60 36,21 78,19 42,23 6,07
Co voi 19,89 9,19 2,34 34,04 63,22 37,65 10,86
Than cay ngo 18,00 9,89 2,39 22,80 61,38 30,40 5,67
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Protein Lipid Xo Khoang

. 1ia N NDF ADF odnt
E%“Xen ligu let E};a)t the  the  tho R
uean oo % véit chist Jiho

TMR* 6560 1632 429 4222 7208 3654 418

Ghi chu: TMR* duoc tron theo ty [é: Ngo hat (17%); Rom lua (45%), Cam gao (22%),; Co
voi u chua (9%); Ri mat (5%) va Uré (2%)

S6 lidu thu duogc & Bang 3.11 cho théy, rom ¢6 ham lugng vat chit kho
(VCK), protein thé, lipit thd, xo thd, NDF, ADF va khoang tong sb tuong mg
nhu sau: 88,70%:; 5,64%; 1,45%:; 44,76%; 34,88%:; 73,11%; 40,65% va 13,28%.
Két qua cho théy rom ¢6 ham lugng vat chit kho cao nhit trong bon loai thire
an: rom, co voi, than cdy ngd, ¢ kho Pangola dong thoi chira nhiéu xo thd nhung
lai nghéo protein va lipid. Ham luong vat chat kho, khoang tong s6, thap hon so
v6i két qua cua Vil Duy Giang va cs (2008) d cong bd, vat chat kho va khoang
tong s6 lan lugt 14 90,3%; 15,4% va cling theo két qua cia tac gia thi lugng NDF
va ADF tuong tng 1a 70,1%; 39,7% két qua nay thap hon két qua nghién ctru
trong thi nghiém nay NDF va ADF tuong g 1a 73,11 va 40,65%.

Véi ¢é kho Pangola, cac thanh phén héa hoc cua vat chat kho, xo tho,
NDF va ADF tuong tng lan luot 1a: 87,66%: 36,21%:; 78,19% va 42,23%, cao
hon vé ham luong vat chat kho trong nghién ciru ciia Pinh Van Muoi (2012):
86,49% nhung ham luong xo thd, NDF, ADF lai thap hon két qua cua tac gia:
ham lugng xo thd, NDF va ADF lan luot 13 41,31%; 80,3% va 47,51%. Mit
khac ham lugng protein trong nghién ciru niy thap hon két qua ctia Hoang
Chung (2004) da cong bd: 8,88%. Co su khac nhau vé két qua nay c6 thé 1a do
nguén géc cua cac nguyén li€u thirc an khéac nhau, diéu kién khi hau, dit dai &
mdi ving khac nhau.

C6 voi 1a thire dn tho xanh, c6 ham luong vat chat kho thip (19,89%).
Ham lugng protein cao hon rom va c6 khoé Pangola, tuy nhién ham lugng xo
tho, NDF va ADF lan lugt 1a: 34,04; 63,22 va 37,65% thap hon ham luong xo
tho, NDF va ADF cuia rom va c6 kho Pangola. Cac thanh phan hoa hoc ctia c¢o
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voi vé vat chét kho, protein tho, lipit thd, xo tho, NDF, ADF va khoang téng $6
tuong Ung lan luot 1a: 19,98%: 9,19%: 2,34%: 34,04%: 43,04%:; 63,22%:;
37,65% va 10,86%. Két qua nay thap hon két qua ctia Pinh Vin Muoi (2012)
d3 cong bd vé protein thd 9,19 so véi 10,18%.

Céc thanh phan héa hoc cta than cay ngd vé vat chat kho, protein tho,
lipit tho, xo tho, NDF, ADF va khoang téng ) tuong trng 1an luot 13: 18,00%;
9,89%; 2,39%; 22,80%; 61,38%:; 30,40% va 5,67%. Két qua nay thap hon so
v6i két qua cua Pinh Vian Mudi (2012) da cong bo: vat chat kho, protein tho,
lipid tho, xo thd, NDF, ADF va khoang tong s 1an luot 1a: 20,87%; 10,73%;
29,14%; 66,19%; 35,56% va 8,65%.

Vé tong thé, thitc an hon hop hoan chinh (TMR) ¢6 ham luong protein
thd cao nhét 16,32%. Tuy nhién, do khac nhau vé chung loai thirc an nén mirc
do bién dong cua cac chi tiéu vé thanh ph?m hoa hoc va gia tri dinh dudng la
duong nhién.

3.3.2. Lwong thirc iin dn vio va ty 1¢ tiéu héa cac chat dinh duéng ciia cac
loai thire an

Thi nghiém in vivo duoc tién hanh 5 dot, mdi dot sir dung mot loai thirc
an. Thirc an nudi gia stic & muc duy tri gdbm nhom: (i) d6i chung; (ii) bd sung
ché pham A liéu 40 g/con/ngay va (iii) bo sung ché pham C liéu 50g/con/ngay.
Két qua vé luong thirc dn dn vao va ty 1¢ tiéu hoa chat dinh dudng trong cac
loai thirc an dugc trinh bay ¢ cac bang 3.12a; 3.12b; 3.12c; 3.12d va 3.12e.

Bdng 3.12a. Lwgng thirc an an vao va ty 1@ tiéu hoa rom (%) (Mean = SE)

i Khau phan
O P

DC (0) A40 C50

Thuec dan dan vao

Chat khé an vao (kg/ngay) 3,83+ 0,12 4,132+ 0,06 4,04% + 0,07
Chét kho dn vao (% KL) 1,69° + 0,03 1,822+ 0,02 1,792+ 0,03

Chat hitu co dn vao (kg/ngay) 3,34% +£0,09 3,592+ 0,05 3,522 + 0,06
Ty I¢ tiéu hoa (%)
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Khau phan

Chi ticu BC (0) A40 C50

Chat khé 4550°+0,27 48,992+0,32 49,492+ (,35
Protein thod 36,06+ 0,78  42,65°+0,92  42,83%+0,82
M5 thod 42,14>+ 1,42  46,812+151 47,36+ 1,27
Xo thé 60,10+ 0,68 62,40°+ 055  62,66%+ 0,69
NDF 57,67°+ 0,89  60,09+0,76 60,354+ 0,89
ADF 56,05° + 0,6 58,492+ 0,56 58,952 + 0,64
Chét hitu co 4386P+032  47,872+£0,56 47,532+ 0,98

Ghi chi: * % “-cdc sro”' trung binh trong cung mot hang c6 chi 6 trén khac nhau thi khac
nhau co6 y nghia thong ké (P<0,05); DC (0): doi ching khong bo sung; A40: bo sung
40g/con/ngay (Ché pham A:Best"rRumen @); C50: b6 sung 50g/con/ngay (Ché pham C:

Best™Rumen @); KL: Khéi lwong; Mean: sé trung binh; SE: sai sé ciia so trung binh.
Bdng 3.12b. Lugng thirc dn dn vao va ty I¢ tiéu hoa co kho Pangola (%) (Mean + SE)

Chi tiéu Khau phan

BC (0) A40 C50
Thirc dn an vao
Chét kho &n vao (kg/ngdy) 381" £0,11 4158 £025  3,93% £0,10
Chat khé an vao (% KL) 1,72 +0,03 1,852 +0,09 1,74 +0,04
Chét hitu co an vao (kg/ngay) 3,62° +0,09 3,842 +022  3,68° +0,09
Ty Ié tiéu héa (%)
Chat kho 39,53+ 0,68 45,262 + 0,30 44,65 + 0,30
Protein tho 333104073 50772215 47,212+ 0,84
MG tho 41,90° + 0,63 67,092+ 0,41 65,142+ 0,91
Xo tho 3657°+0,76 5830°+094 50,46+ 0,65
NDF 37,76° + 1,01 56,022 + 1,01 57,808 +£ 0,52
ADF 35,75 + 0,83 55,902 + 0,94 58,042 + 0,84
Cht hitu co 37.86° 0,70 46842+099 47,584+ 0,84

Ghi chii: *» ¢ ~Cdc s6 trung binh trong cing mét hang c6 chi sé trén khdc nhau thi khac
nhau co y nghia thdng ké (P<0,05); BC (0): doi chimg khong bé sung; A40: bé sung
40g/con/ngay (Ché pham A:Best™Rumen @); C50: b6 sung 50g/con/ngay (Ché phim C:
BestFRumen @); KL: Khoi heong; Mean: sé trung binh; SE: sai sé cia s trung binh.
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Bdng 3.12c. Lwgng thirc an an vao va ty I¢ tiéu hoa co voi (%) (Mean + SE)

\ A Khéu phan
Chi ticu BC (0) A40 C50
Thirc an an vao
Chat kho an vao (kg/ngay) 3,91°+ 0,19 4,492+ 0,08 4,492 + 0,08
Chét khé an vao (% KL) 2,05+0,17 2,07+ 0,03 2,06 + 0,03
Chét hitu co 4n vao (kg/ngay) 3,38°+0,17 4,002+ 0,07 4,012+ 0,07
Ty 1é tiéu héa (%)
Chat khé 57,03*+0,30 63,43+ 0,36 62,758+ 0,16
Protein tho 65,75° + 0,42 71,112+ 0,60 70,972 + 0,42
M thd 69,58°+ 0,77  74,91%+ 0,59 74,15% £ 0,62
Xo thd 62,92+ 0,45 67,512+ 0,53 66,022 + 0,50
NDF 64,17°+ 0,63 69,142+ 0,71 68,652 + 0,69
ADF 60,24°+ 0,46  65,86% + 0,56 65,25% = 0,50
Chat hitu co 54,86° + 0,34 62,772+ 0,75 62,23 + 0,73

Ghi chii: *» “~Cdc s6 trung binh trong cing mét hang c6 chi sé trén khdc nhau thi khdc
nhau co y nghia théng ké (P<0,05); BC (0): déi chimg khong b6 sung; A40: b6 sung
40g/con/ngay (Ché pham A:Best"Rumen @); C50: b6 sung 50g/con/ngay (Ché phim C:
Best™Rumen @); KL: Khéi lwong; Mean: sé trung binh; SE: sai sé ciia sé trung binh.

Bing 3.120d. Lwong thirc dn dn vao va ty I¢ tiéu hoa than cdy ngo (%) (Mean + SE)

A Khau phan
Chitiéu PC (0) A40 C50
Thire an an vao
Chat kho an vao (kg/ngay) 3,90°+£0,05  3,95% + 0,04 4,09 + 0,06
Chét kho an vao (% KL) 1,72+ 0,01 1,842+ 0,01 1,832+ 0,01
Chét hitu co in vao (kg/ngay) 3,61°+£0,04 3,752+ 0,05 3,742+ 0,06
Ty I¢ tiéu hoa (%)
Chat kho 46,98°+ 0,65 49,24*+0,50 48,96+ 0,48
Protein tho 62,18+ 0,51 65,06°+0,64 64,94+ 0,62
Mo thd 64,76°+ 0,41 67,86°+0,93 66,862+ 0,94
Xo thd 3491°+0,81 39,532+1,16 39,632+1,15
NDF 4722°+0,62 49,232+0,91 48,962 + 0,88
ADF 38,822+ 0,73 43,772+1,30  43,90*+1,29
Chat hitu co 46,98+ 0,65 49,242+0,50  48,96%+ 0,48

Ghi chii: “ " “~Cdc so trung binh trong ciing mét hang cé chi sé trén khdc nhau thi khéc
nhau co y nghia thdng ké (P<0,05); BC (0): doi chimg khong bé sung; A40: bé sung
40g/con/ngay (Ché pham A:Best"Rumen @); C50: b6 sung 50g/con/ngay (Ché phim C:
BestFRumen @); KL: Khoi heong; Mean: sé trung binh; SE: sai sé ciia s6 trung binh.
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Bdng 3.12e. Lwong thirc an dn vao va ty 1é tiéu hoa TMR (%) (Mean + SE)

Chi tiéu Khau phan

bC (0) A40 C50
Thirc an dan vao
Chat kho an vao (kg/ngay) 3,89° +0,05 4,11* +0,07 4,20° +0,05
Chat kho n vao (% KL) 1,812 +0,02 1,86" +0,02 1,93 +0,02
Chét hitu co 4n vao (kg/ngay) 3,38° +0,04  3,63% +0,06 3,72¢ +£0,04
Ty 1¢ tiéu hoa (%)
Chat kho 64,99°+ 0,34  67,922+0,49 65,74+ 0,46
Protein tho 67,79°+0,31  84,722+0,33  83,61°+ 0,25
Mo thod 62,46°+0,36  87,75°+0,42  86,67%+ 0,38
Xo tho 53,68°+0,45 61,86°+0,41  60,63*+ 0,36
NDF 62,54°+ 0,59  74,96°+053  73,30°+ 0,45
ADF 61,63°+0,46  73,55%+0,69 71,932+ 0,60
Chét hiru co 59,93+ 0,39 64,532+0,83 62,382 +0,71

Ghi chii: @b ¢ cdc s6 trung binh trong cing mét hang cé chi sé trén khdc nhau thi khdc
nhau co y nghia thdng ké (P<0,05); BC (0): doi chimg khong b6 sung; A40: b6 sung
40g/con/ngay (Ché pham A:Best"Rumen @); C50: b6 sung 50g/con/ngay (Ché phim C:
Best™Rumen @); KL: Khéi lwong; Mean: sé trung binh; SE: sai s6 ciia sé trung binh.

3.3.2.1. Luwong thirc an an vao

Két qua & cac bang s liéu cho thay kha nang thu nhan chat kho va chat
hitu co khac nhau tiy theo loai thire dn, 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 Vvéi doi chiing (P<0,05). Cu thé vé luong chat kho an vao caa rom: 4,13 va
4,04 so vaoi 3,83 kg; co kho Pangola: 4,15 va 3,93 so vai 3,81 kg; co voi: 4,49
va 4,49 so voi 3,91 kg; than cay ngd: 3,95 va 4,09 so véi 3,90 kg; TMR: 4,11
va 4,20 so véi 3,89 kg. Véi chat hitu co an vao ciing ¢6 khuynh huéng twong
tu nhu vat chat kho thu nhan cua bo thi nghiém, vi du, chét hitu co dn cta rom:

3,59 va 3,52 so voi 3,34 kg; co khoé Pangola: 3,84 va 3,68 so véi 3,62 kg; co
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voi: 4,0 va 4,01 so vai 3,38 kg; than cay ngd: 3,75 va 3,74 so v6i 3,61 kg; TMR:
3,63 va 3,72 so voi 3,38 kg.
3.3.2.2. Ty |é tiéu héa cdc chit dinh dwéng

Ty Ié tiéu hoa chat kho ctia rom dn khau phan di ching 1a 45,50% trong
khi d6 rom an khau phan b sung ché pham A va C 1an luot 13 48,99 va 49,49%,
(P<0,05) twong tu nhu vy, doi v&i co kho Pagola, co voi, than ciy ngd va thirc
an hon hop hoan chinh (TMR) lan luot 1a 39,53 S0 VGi 45,26 va 44,65%:; 57,03
SO VOi 63,43 va 62,75%; 46,98 so véi 49,24 va 48,96%; 64,99 so vai 67,92 va
65,74% (P<0,05).

Kha ning tiéu hoa protein tiéu hoa cao hon (P <0,05) khi bd sung ché
pham sinh hoc phén giai xo A va C so v&i doi chung. Cy thé nhu rom kho:42,65
va 42,83 so voi 36,06%; co kho Pangola: 50,77 va 47,21 so vai 33,31%; o voi:
71.11 va 70.97 so véi 65.75%; than cay ngo: 65,06 va 64.94 so voi 62,18%;
TMR: 84,72 va 83,61 so véi 67,79%.

Déi v6i xo tho: kha ning tiéu hoa chi tiéu nay cua thire an rom, co khod
Pangola, co voi, than cdy ngd va TMR khi duoc bo sung ché pham A va C ciing
c6 sy tang 1én dang ké (P<0,05) so véi ddi chiing lan luot 14 62,40 va 62,66 so
véi 60,10%; 58,30 va 50,46 so voi 36,57%; 67,51 va 66,02 so vai 62,92%);
39,53 va 39,63 so voi 34,91%; 61,86 va 60,63 so véi 53,68%.

Vé kha ning tiéu hoa thanh phan xo khong hoa tan trong méi truong
trung tinh (NDF- neutral detergent fibre) va xo khong hoa tan trong méi truong
axit (ADF- acid detergent fibre) ciing c6 sy ting 1én (P<0,05) khi b sung ché
pham sinh hoc phan giai xo so v&i d6i ching
Thao luan chung thi nghiém 3

Két qua vé kha nang thu nhan chat kho va chét hitu co ciia cac loai thuc
an trong nghién ctiru nay cé su bién dong khac nhau, diéu nay c6 thé duoc 1y

giai 1a do c6 su khac nhau vé thanh phan hoa hoc va gia tri dinh dudng caa cac
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loai thirc an. Tuy nhién, xu huéng chung khi bo sung ché pham sinh hoc phan
gia xo A va C thi luong thire an va chat hitru co an vao tiang (P<0,05) so v&i ddi
chung. Vi du lugng chat kho cua rom n vao: 4,13 va 4,04 so véi 3,83 kg; than
cay ngd: 3,95 va 4,09 so vai 3,90 kg; co voi: 4,49 va 4,49 so véi 3,91 kg; co
kho Pangola: 4,15 va 3,93 so voi 3,81 kg; TMR: 4,11 va 4,20 so vai 3,89 kg.
B sung probiotic di dugc phat hién dé ting lugng thirc dn dn vao va tao ra anh
huong tich cuc dén nang suét cua gia suc nhai lai (Chiofalo va cong su., 2004;
Antunovic va céng sir., 2006; Desnoyers va céng si., 2009). Diéu nay co thé
nhd tac dong cua enzyme trong ché pham 1am suy yéu cac rao can trén thanh
té bao thuc vat 1a yéu t6 han ché tiéu hoa vi khuéin trong da cd. Tac dong truc
tiép ciia cic enzyme ngoai sinh 1a trudc khi tiéu hoa thirc an co thé tao ra qua
trinh giai phong dudng 1am giam phat sinh hoa tan mot phan thanh phan thanh
té bao. Do d6, diéu nay c6 thé lam ting luong carbohydrate c6 sin trong da co
can thiét dé rat ngan thoi gian xAm nhap cia vi sinh vat va ting cudng murc do
gin két va phat trién nhanh chong cua vi sinh vat (Forsberg va Cheng, 1992).
Khi enzyme dugc cho an tryuc tiép thuong di kém véi luong thirc an ting 1én,
do ting kha ning ngon miéng vi duong dugc giai phong bang thiy phan cac
so1 thirc an trudce khi an, theo d6 tao ra cac hiéu ing ctia enzyme sau khi an lam
tang ty 18 va mirc do tiéu hoa thuc an dong thoi lam ting téc do thoat qua.
Nhitng yéu t6 ndy dugc phan anh thong qua viée 1am ting kha nang thuy phan
ctia da co tac dong gian tiép dén tiéu hoa & duong rudt, va do d6 1am tang luong
thirc an (Adesogan, 2004). Theo Colombatto va Beauchemin (2003) hiéu qua
hoat dong tdt nhit cua cac enzyme la loai bo céc rao can cAu trac thire an lam
cham qua trinh vi sinh vat xam nhap dé tiéu hoa tir d6 tang tbc do phan giai.
Trong nghién ctru nay, khi bo sung ché pham sinh hoc A (chira ching
Aspergillus oryzae) va ché pham C (chta cac chung Aspergillus oryzae,

Lactobacillus, Bacillus va Saccharomyces) vao khau phan nuéi dudng da lam
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tang dang ké kha ning tiéu hoa cac chat dinh dudng chu yéu cé trong céc loai
thitc an. Cu thé, ty Ié tiéu hoa chat kho cta rom an khau phan ddi chimg 1a
45,50% trong khi d6 rom an khau phan b sung ché pham A va C lan luot 1a
48,99 va 49,49% (P<0,05) twong tu nhu vdy, ddi voi than cdy ngd, cd Voi, co
kho Pagola va thtrc an hdn hop hoan chinh (TMR) lan luot 12 46,98 so véi 49,24
va 48,96%; 57,03 so voi 63,43 va 62,75%; 39,53 so voi 45,26 va 44,65%; 64,99
S0 Va1 67,92 va 65,74% (P<0,05). Ly do cho vi¢e tang lugng thirc an an vao la
do bo sung probiotics trong khau phan di ting cudng hoat dong cta vi khuin
phan giai xenlulo trong da c6 va tac dong tich cuc dén do pH cua da co, theo d6
cai thién qua trinh phan giai xo va luong chat kho an vao (Wallace va Newbold,
1993; Umberger va Notter, 1989). Theo Dierck, (1989) tang kha nang tiéu hoa
vat chat kho cua thirc dn khi bd sung ché pham da cung cip enzyme va cac co
chat c6 loi khac cho hé vi sinh vat da co, tir 46 lam bién d6i méi trudng da o va
duong ruot theo hudng co 1oi cho qua trinh ti€u hoa thire an.

Két qua nghién ctru ndy cho thay, kha ning tiéu hoa protein tiéu hoa cao
hon khi b6 sung ché pham sinh hoc phan giai xo A va C so véi doi ching
(P<0,05). Cu thé nhu rom khé: 42,65 va 42,83 so v6i 36,06%; than ciy ngd:
65,06 va 64.94 so véi 62,18%; cd voi: 71.11 va 70.97 so voi 65.75%; co kho
Pangola: 50,77 va 47,21 so vai 33,31%; TMR: 84,72 va 83,61 so véi 67,79%.
Tang kha ning tiéu hoa protein thd c6 thé 1a két qua cia qua trinh phan giai xo
nho hoat tinh enzyme thiic day qua trinh cellulolytic trong da cé dé giai phong
protein lién két vai cau trac carbohydrate.

Déi voi xo thd: kha ning tiéu hoa chi tiéu nay cua thire an rom, than cay
ngo, co Voi, co kho Pangola va TMR khi dugc bo sung ché pham A va C ciing
c6 sy ting 1én dang ké so véi dbi chung lan luot 13, 62,40 va 62,66 so véi
60,10%; 39,53 va 39,63 so voi 34,91%; 67,51 va 66,02 so vdi 62,92%; 58,30
va 50,46 so véi 36,57%:; 61,86 va 60,63 so v6i 53,68% (P<0,05). Két qua nay
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pht hop véi nghién ctu cua Khalid va cong su. (2011) cho thiy, chung
Lactobacillus plantarum cé tac dung cat mach lién két ciia mot s6 carbohydrate
thanh céc co chit don gian hon nhu glucose dé cung cdp ning lugng, trong khi
d6 ching Aspergillus oryzae gitip san xuat cic enzym tham gia vao qua trinh
tiéu hoa carbohydrate, chit xo va cai thién kha nang san xuét cla dong vat.
Theo El-Waziry va Ibrahim, (2007), viéc lam ting kha ning tiéu hoa xo c6 thé
la do qua trinh 1én men phan giai xo cua vi sinh vat da co tang nho hoat tinh
enzyme cua ché pham bo sung, chung cé tac dung kich thich vi sinh vat chon
loc co chat ciia ché pham 1én men va tiéu hoa xo trong da co. Nghién ctiu cua
Chaucheyras-Durand va e¢éng sw. (2008) cho thay, bd sung ché pham sinh hoc
phan giai xo da cung cap nhiéu co chat hon cho nhom vi khuan 1én men lactic,
thuc day sy phat trién caa vi khuan st dung cellulolytic va lactate, ting pH
trong da c6 (Mohamed va cong si., 2009; Paryad va Rashidi, 2009) va tir do
lam tang kha nang ti€u hoa xo.

Vé kha ning tiéu hoa thanh phan xo khong hoa tan trong méi trudng
trung tinh (NDF- neutral detergent fibre) va xo khong hoa tan trong méi truong
axit (ADF- acid detergent fibre) ciing c6 sy ting 1én (P<0.05) khi b6 sung ché
pham sinh hoc phan giai xo so v&i ddi chung, c¢6 thé 1a do tang téng sb vi khuan
c6 kha nang thuy phan xellulo (Wallace va Newbold, 1992), theo d6 céc lién
két chat ché trong thanh té bao thuc vit dugc cac enzyme phin giai
(Chaucheyras-Durand va cgng sie., 2008). Két qua cta nghién ciru nay tuong
d6ng vaéi nghién ctu caa Singh va cong sw. (2016) vé hé sé tiéu hoa DM, CP,
EE, CF va NFE cao hon khi b6 sung probiotic vao thirc dn nudi Barbari.

Két luan so bd thi nghiém 3
— Cac gia trj vé luong vat chat khé va chat hitu co thu nhan, ty Ié tiéu hoa
cac chat dinh dudng cua thirc an c6 su bién dong trong nghién ctu ty Ié tiéu

hoa cua thirc an bang phuong phap in vivo do céc loai thirc dn khac nhau vé
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thanh phan hoa hoc va gia tri dinh dudng.

— BO6 sung ché phiam A (Best'Rumen®) muc 40g; ché phim B
(Best*fRumen®) muc 509 vao cac khau phan co so 1am rom, than ciy ngd, cd
voi, c6 kho Pangola va TMR d4 1am ting lugng vat chat kho va cht hitu co thu
nhan so voi 16 ddi chig va muc bo sung khéac (P<0,05).

— B6 sung ché phim A (Best'Rumen®) muc 40g; ché phim B
(BestfRumen®) muc 50g vao cac khau phan co so 1am rom, than ciy ngd, cd
voi, c6 kho Pangola va TMR di lam ting kha ning tiéu hoa in vivo cac chat
dinh dudng (protein tho, md thd, xo tho, NDF, ADF va chét hitu co) so voi 16

d6i chimg va mirc bo sung khac (P<0,05).

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 phan héa hoc va gia tri dinh duéng ciia thirc in thi nghiém

Trén co sé tich lily tai thoi diém 24" (GP,4) va thanh phan hoa hoc cua
thire an, tinh toan gia tri niang luong trao doi (ME) theo phuong trinh ME
(MJ/kg DM) = 1885+21xGP24+2.49xDM — 21.6xCP (Pinh Van Muoi, 2012)
tir thi nghiém in vitro gas production cta cé voi va thirc dn hdn hop bd sung
dugc trinh bay ¢ bang 3.13.

Bdng 3.13. Gia tri dinh dwong cua thirc an bo thi nghiém

Chi tiéu Cé voi Thtrc an tinh
Chat kho (DM) (%) 21,01 89,35
Protein tho (% DM) 11,49 15,28
MG tho (%DM) 1,72 11,56
Xo tho (%DM) 35,81 12,29
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Chi tiéu Co voi Thirc an tinh

NDF (%) 67,83 31,36
ADF (%) 38,82 17,60
Khoang tong sé (%DM) 10,81 10,00
Ndng liwong trao déi (MI/kg DM)* 8,69 11,6

Ghi chu: *Tinh toan trén co so khi tich lily khi lén men thirc an tai thoi diém 24" 4 thanh phén

hoa hoc thiee an.

Két qua & bang cho thiy gia tri nang luong trao d6i (MJ/kg DM) cuia cd
voi va thirc 4n tinh trong thi nghiém tuong ung 1 8,69 va 11,6 MJ/kg chat kho.
Vé ham luong MJ ME/kg DM ciia c¢6 voi va thirc an hdn hop trong thi nghiém
nay ciing khong sai khac nhiéu so voi két qua nghién ciru vé hai loai thic dn
twong tu trude day & Viét Nam. Theo Dinh Vian Mudi. (2012) thi thirc &n hdon
hop c6 ham lugng protein tho 17% co gia tri ME tuong ung 1a 9,83 MJ ME/kg
DM. Nghién ctru ctia Vii Chi Cuong va cong su. (2003) khi so sanh thanh phan
hoa hoc, ty 1¢ tiéu hoa va gia tri dinh dudng ctia mét s loai thirc in chu yéu
ding cho bo cho thdy gid tri ning lwong dao dong tir 6,7 — 11,9 MJ tuy theo
loai cdy thirc an. Gié tri ning lwong ME cua thirc an phu thudc vao nhiéu yéu
td, trong s6 d6 thanh phan hoa hoc ctia thirc an va ty 18 tiéu hoa cc chat dinh
dudng co6 trong thirc an do.

3.4.2. Anh huéng ciia khiu phan bd sung ché pham sinh hoc dén lwong
thirc an thu nhan bo thi nghiém

Luong thu nhan cua con vat ddi véi mot loai thie 3n nao do phan anh
muirc @6 chap nhén, tinh thém an cta con vat dbi vai loai thire an d6. Lugng thu
nhan thtc 3n cta con vat ddi véi mot loai thire an phu thudc vao nhiéu yéu td,
trong d6 c6 cac yéu tb chinh 1a nhu ciu dinh dudng va gidi han cia dudng tiéu
héa. Bén canh d6 con phu thudc vao nhiéu yéu té phu nhu can bang dinh dudng
ctia khdu phan. Luong thirc dn thu nhan cta timg c4 thé in cac khau phan khac

nhau duoc thé hién & bang 3.14 va minh hoa qua hinh 3.9.
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Bing 3.14. Anh hwéng ciia bo sung ché phiam dén lwong thirc én thu nhéin

(Mean + SD)

o Khau phan
Chiticu PC (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 2,708+ 0,18 2,61°+0,14
g/KL%™ 102,04+ 17,64 108,632+ 19,32  104,48°+ 20,11
Chit dinh dwéng thu nhin
ME, MJ/con/ngay 61,47°+ 8,97 67,282+ 4,05 63,62° + 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 2,050+ 0,28 2,292+ 0,19 2,228+ 0,18

Ghi chii: DC (0): dbi chimg khong bé sung; A40: bé sung 40g/con/ngay (Ché pham
A:Best™Rumen @); C50: bo sung 50g/con/ngay (Ché pham C: Best"Rumen @); KL: Khoi
lwong co theé; Mean: so trung binh; SD: do léch chuan.

Két qua bang 3.14 cho thay, luong vat chat kho an vao dao dong tir 6,40
— 7,04 kg/con/ngay, thip nhit thiy & nhom bo an khau phan dbi chung (BCO),
cao nhat & nhém bo dn khau phan bd sung ché pham (A40) c6 sy sai khac c6 ¥
nghia thong ké (P<0,05) vé luong chat kho an vao ctia bo dn cac khau phan
khac nhau. Lugng chat kho an vao tinh trén 100 kg khdi luong co thé dao dong
tir 2,57 — 2,70 kg, cao nhat thay ¢ bo an khau phan thi nghiém (C40) tiép theo
1a khau phan thi nghiém (C50) va thip nhat 1a nhém bo ¢ 16 (PCO) twong ting
cao-thap 1a 2,70; 2,61 va 2,57 kg (P<0,05).

Vé cac chat dinh dudng an vao nhu lugng an (ME-MJ/con/ngay), protein
tho (kg/con/ngay), NDF (kg/con/ngay) va ADF (kg/con/ngay) tuong ting 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 su sai ¢6 su sai khac c6 ¥ nghia théng ké
(P<0,05) giira nhém bo an khau phan thi nghiém (A40) va (C50) so véi bo dn
khau phan dbi ching (BCO).
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Hinh 3.9. Lwong Vdt chdt khé thu nhdn ciia bo thi nghiém

3.4.3. Anh huwéng ciia khau phin bo sung ché pham sinh hoc dén thay doi

khoi lwong bo thi nghiém

Khéi luong va tang khbi lwong cia bo thi nghiém duoc trinh bay ¢ Bang
3.15 va minh hoa qua Hinh 3.10 va 3.11.
Bing 3.15. Thay déi khéi lwong bo thi nghiém (Mean + SD)

\ A Khau phan
Chi tieu PC (0) A40 C50
KL ban dau (kg) 2246+106  2224+83 2250+ 125
KL thang 1 (kg) 2416492  2454+96  2432+13.1
Téng KLing 1 (kg/con/ngay) 0,607°+ 0,088 0,8212+0,/21 0,650° 0,069
KL thang 2 (kg) 260,8°+ 12,37 277,22+ 16,8 270,02 + 14,62
Téing KLining 2 (kg/con/ngay) 0,686°+ 0,053 1,036%+ (0,064 0,957°+ 0,067
KL théng 3 (kg) 2738°+77  29822+82  290,4°+ 10,5
Tang KLining 3 (kg/con/ngay) 0,464°+0,071 0,750+ 0,025 0,729° + 0,041
Téing KLca giai dogn (kg/con/ngay)  0,586°% 0,050 0,902%+ 0,033 0,779° + 0,037

Ghi chii: “ P~ cdc so trung binh trong cing mét hang c¢é chi sé trén khdc nhau thi khdc
nhau co y nghia théng ké (P<0,05); BC (0): doi chimg khong bé sung; A40: b6 sung
40g/con/ngay (Ché pham A:Best"Rumen D); C50: bé sung 50g/con/ngay (Ché pham C:
Best"Rumen @); KL: Khéi lwong; Mean: sé trung binh; SD: dé 1éch chudn.
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Hinh 3.10. Sinh trwong tuyét doi (kg/con/ngay) ciia bo thi nghiém

Két qua cho thiy, ting KL binh quan sau mot thang thi nghiém dat tir
0,607 — 0,821 kg/con/ngdy, cao nhat & nhém bo an khau phan bo sung ché
pham A (A40) va thap nhat & nhém bo an khau phan ddi chimg (PCO) va c6
su sai khac c6 ¥ nghia thong ké (P<0,05). O thang thtr hai, ting KL ctia bo ¢
tat ca cac 16 doi chtng va thi nghiém dat cao nhat cu thé 1a 0,686 kg/con/ngay
(PCO) dbi chung trong khi d6 gia tri ndy caa bo & 16 thi nghiém (A40) va
(C50) tuwong tng 1a 1,136 va 0,957 kg/con/ngay, sau do c6 xu hudng giam &
thang cudi cuia thi nghiém.

Tinh chung cho ca giai doan thi nghiém, tdng KL trung binh hang ngay
ciia nhom bo an khau phan thi nghiém bd sung ché pham (0,779 — 0,902
kg/con/ngay), trong khi d6 bo n khau phan ddi chimg (PCO) chi dat 0,586
kg/con/ngdy va cé sy sai khiac c6 ¥ nghia thong ké (P<0,05). Két qua nay
cling duoc thé hién qua sinh trudng twong di cta cac nhom bo an cac khau
phan khéc nhau trong giai doan thi nghiém theo thir tu tir cao-thap 1a (A40),
(C50) va (bCO0) twong tng 1a 7,3; 6,3 va 4,9% (Hinh 3.11).
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Hinh 3.11. Sinh truong twong doi (%) Ciia bo thi nghiém
3.4.4. Hiéu qua sir dung thire én
Két qua vé hiéu qua str dung thirc an dugc tinh toan dua trén hai chi ti€u
vé luong thirc an an vao, nang luong trao doi an vao va tang khoi luong trung
binh trong thoi gian thi nghiém dugc thé hién & Bang 3.16 va minh hoa qua
Hinh 3.12.
Bdng 3.16. Hi¢u quad sir dung thirc an ciia bo thi nghi¢m (Mean £+ SD)

Khau phan
Chi tiéu
DC (0) A40 C50
VCK an vao (kg/con/ngay) 6,40°+ 0,91 7,042+ 0,47 6,720 + 0,46

Tang KL giai doan (kg/con/ngay) 0,586¢+ 0,050 0,9022+0,033 0,779+ 0,037
Tiéu ton TA (kg VCK/kg taing KL) 10,92+ 1,02 7,80%+£ 1,13 8,63+ 1,08
ME an vao (MJ/con/ngay) 61,47°+ 8,97 67,282 + 4,05 63,62° + 4,08
HQSD ME (g tang trong/MIJME) 9,53+ 1,15 13,412+ 1,21 12,24 + 1,18

Ghi chii: “ P~ cdc s6 trung binh trong cing mdt hang cé chi sé trén khdc nhau thi khdc
nhau c¢é ¥ nghia thong ké (P<0,05); BDC (0): doi chitng khéng bé sung; A40: bé sung
40g/con/ngay (Ché pham A:BestrfRumen®@); C50: b6 sung 50g/con/ngay (Ché phim C:
Best™Rumen @); VCK: vt chat kho; KL: Khoi luong; HOSDTA: hiéu qud sir dung thirc dn;
HOSD ME: hiéu qua sir dung ning heong; Mean: gid tri trung binh,; SD:dé léch chudn.
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Hinh 3.12. Hiéu qua su dung thizc an cua bo thi nghiém

Két qua bang 3.16 cho thiy tiéu ton thirc n cho 1 kg ting KL dao dong
trong pham vi tir 7,80 — 10,92 kg VCK/kg ting khdi luong, thap nhat & nhom
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 & nhém bo an khau
phan d6i chimg (PCO) twong umg thap-cao 1a 7,80; 8,63 va 10,92 kg va c6 sai
khac vé mat thdng ké (P<0,05).

Hiéu qua sir dung ning luong thirc an cua khau phan & bo trong thi
nghiém do dong tir 9,53 — 13,41 g ting trong/MJ ning lugng trao d6i, cao nhat
& nhom bo an khau phan bo sung ché pham A tiép dén 13 nhom bo an khau phan
bd sung ché pham sinh hoc C va thap nhat & nhém bo an khau phan ddi chimg
tudng g cao-thap 1a 13,41; 12,24 va 9,53 (g ting trong/MIME) va c6 sai khac
vé mit thong ké (P<0,05).

3.4.5. So bg tinh toan hi¢u qua nuoi dwong bo thi nghiém

Dua trén co s& gid nguyén liéu phdi tron thirc an tinh, bd mua va ban tai

thoi diém bat dau va két thuc thi nghiém, so b tién hanh tinh toan hiéu qua v

béo. Két qua duoc trinh bay & bang 3.17.
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Bing 3.17. Higu qud ciia nuéi duwéng bo thit (PV: nghin dong)

X g Khau phan

Dién giai

bC (0) A40 C50
Gia thanh TA (nghin d/kg) 7.5 7.5 7.5
Gia mua bo (nghin dong/kg) 60 60 60
Gi4 ban bo (nghin dong/kg) 65 65 65
* Chi
Mua bo (nghin dong) 13476 13344 13500
Mua thirc an (nghin dong) 2183 2361 2366
Téng chi (nghin dong) 15659 15705 15866
*Thu
Ban bo (nghin dong) 17797 19383 18876
Chénh léch thu-chi (nghin dong) 2138 3678 3010
Thu/con/thdng (nghin dong) 713 1226 1003

Ghi chii: PC (0): doi chimg khong bo sung; A40: bo sung 40g/con/ngay (Ché pham
A:Best™Rumen @); C50: b6 sung 50g/con/ngay (Ché pham C: Best"Rumen @)

Két qua bang 3.17 cho thdy, tuy theo khau phan vd béo sb tién 14i thu
dugc sau khi vo béo dat tir 713.000 — 1.226.000 déng/con/théng. Loi nhuan
mang lai & nhom bo nudi bang khau phan bo sung ché pham sinh hoc A va C
lan Iuot 13 1.226.000 va 1.003.000 dong/con/thang) trong khi d6 nhom bo in
khau phan ddi chtng ciing dat 713.000 dong/con/thang. Piéu nay cho thiy hiéu
qua mang lai tir viéc bo sung ché pham sinh hoc enzyme phan giai xo.

Thao luan chung thi nghiém 4

Vé lugng thire an thu nhan ciia bo lai Sind nudi khau phéan thi nghiém
dao dong trong pham vi tir 6,40 — 7,04 kg vat chat kho/con/ngay (bang 3.14),
cu thé 1a lugng VCK #n vao cta cac 16 thi nghiém (A40) va (C50) tuong tng
1a 7,04 va 6,72 kg/con/ngay trong khi d6 gia tri nay & 16 ddi chung (DCO) 1a
6,40 kg/con/ngay va co su sai khac c6 y nghia thong ké (P<0,05). Piéu nay phu
hop két qua cac nghién ctru trude day khi bo sung fibrolytic enzymes vao khau
phan nudi dudng lam thay doi luong thic dn thu nhan dong thoi cai thién kha

nang ti€u hdéa xo va hi€u qua st dung thirc an (Beauchemin va cong su., 2004;
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Feng va céng su., 1996; Iwaasa va cong sir., 1997). Ché pham sinh hoc enzyme
phan giai xo thuong duoc sir dung dé cai thién chirc nang tiéu hoa cua gia suc
nhai lai truong thanh (Kumar va Sirohi, 2013; Presteng va céng su., 2013).
Céc chét dinh dudng thu nhan nhu ME, protein thd, NDF va ADF (3.14) trong
thi nghiém nay ciing duoc cai thién va cao hon so voi 16 d6i ching (P<0,05),
két qua nay phu hop véi nghién ctru trude day cia Mpofu va Ndlovu, (1994)
khi bd sung cac ching S. cerevisiae va/hodc Armillaria heimii (nAm ré tring)
vao khau phan an nubi ctru thit lam tang vat chat kho, nang luong trao d6i an
vao va kha nang ti€u héa ADF. Theo Kearl (1982) bo 200 — 300 kg, tdng trong
0,75 kg/con/ngay can 5,4 —7.4 kg chat kho/con/ngdy. Nhu vy, lugng chat kho
an vao bo trong thi nghiém nay nam trong khoang tiéu chuan khau phan. Luong
chat kho dn vao tinh trén 100 kg khdi lugng co thé dao dong tir 2,57 — 2,70 kg
thap hon mot chat so véi két qua nghién ctru ctia Preston va Willis (1967) trén
bo to (200 kg) lwong chat kho thu nhan xap xi tir 2,8 — 3 kg tinh trén 100 kg
khéi lugng co thé khi bd duoc an khau phan vo béo.

Két qua vé tang khdi luong cua bo trong thi nghiém nay (0,586 — 902
kg/con/ngdy) cao hon két qua nghién ciru trudc day cua Bui Vian Chinh va cong
su, (1992); Lé Viét Ly va cong su, (1995); Vii Van Noi va cong su, (1999),
trong cic nghién ctru ndy bo an khau c6 phé phu phim nong nghiép ting KL:
0,51 - 0,58 kg/con/ngay. Tuong tu nhu vay, Vii Chi Cuong va cong su, (2005)
thay bo lai Sind an khau c6 phé phu pham nong nghiép ting KL: 0,53 — 0,70
kg/con/ngay. Két qua ting KL trong & bo nudi bang khau phan bo sung ché
pham sinh hoc trong thi nghiém nay cao hon két qua ciia Clarke va cong su,
(1996), ting KL & bo cai lai Sind vd béo 1a 0,60 — 0,66 kg & bo céi loai thai.
Tang khéi luong cua bo duoc bd sung ché pham sinh hoc A va C trong thi
nghiém nay cao hon két qua cia Zhang Weixian va cong su, (1995) tai Trung

qudc khi tién hanh thi nghiém trén bo vang Trung qubc khéi luong bat dau thi
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nghiém: 160 — 210 kg, do tudi trung binh 12 — 14 thang, cho in rom 0 uré cong
v6i 1,0 hodc 1,5 kg kho dau hat bong c6 ting trong sau 60 ngay thi nghiém Ia
602 va 687 g/con/ngay. Diéu nay cho thiy viéc bd sung ché pham sinh hoc da
lam tang cudng kha ning phan giai chat xo trong khau phan tir 46 lam ting kha
nang tiéu hoa va hap thu cac chat dinh dudng cua khau phan. Tang khéi luong
cao hon ¢ gia suc nhai lai 1a do tdng cudong hoat dong phan giai xenluloza theo
d6 cai thién qua trinh phan giai chat xo tir d6 giam hoat dong cta cac vi sinh
vat san xuat amoniac din dén lugng protein san c6 dugc hap thu & duong rudt
nhiéu hon (Russell va Wilson, 1996). Bo duoc nudi dudng bang khau phan bd
sung chung Bacillus licheniformis va Bacillus subtilis cho két qua tang khoi
luong trung binh hang ngay va ting khéi luong két thuc cao hon so véi dbi
chung (Kowalski va cdng sw., 2009). Fiems (1994) ciing bao céo rang viéc bd
sung S. cerevisiae vao khau phan da 1am ting 9,5% va 7,8% khéi luong co thé
bé va bo giai doan sinh truong, diéu nay thuong lién quan dén viéc ting luong
thirc an thu nhan.

Tiéu ton thirc an cho 1 kg ting KL cta bo trong nghién ctru nay dao dong
tir 7,80 — 10,92 kg VCK/kg tang KL twong tmg v&i nhom bo an khau phan bb
sung ché pham sinh hoc A (40g) va C (50g). Nhu vay, chi tiéu ndy ciia nhém
bo an khau phan duoc bo sung ché pham sinh hoc nam trong khoang tiéu chuan
khuyén céo cia ARC (1980); NRC (1984); INRA (1989); Rajan (1990); Perry
(1990) va AFRC (1993) dao dong trong khoang 7,1 — 8,8 kg chat kho/kg ting
trong. Theo Kearl (1982) bo 200-300 kg, tang khéi lugng 0,75 kg/con/ngay can
5,4-7,4 kg chat kho/con/ngay.

Hiéu qua sir dung ning lugng thirc dn cta khau phan bo sung ché pham
sinh hoc (A40) va (C50) trong thi nghiém nay tuong Ung la 13,41 — 12,24 ¢
tang trong/MJ ME. Nhu vay, chi s6 nay nam trong khoang gié trj hiéu qua s

dung ning luong thic dn duoc tinh toan tir tiéu chuan an cia Kearl (1982);
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NRC (1984); Rajan (1990) va AFRC (1993) tur 11,45 — 12,58g tang trong/MJ
nang lugng trao doi.
Két luan so bd thi nghiém 4
Két qua nghién ctru ndi dung nay cho thiy, bd sung ché pham sinh hoc

A (Best'Rumen®) muc 40g; ché pham C (Best'Rumen®) muc 50g vio céc
khau phan nudi dudng bo lai Sind da lam:

— Ting khoi luong tir 586,0 kg/con/ngay (16 PC) 1én 0,779 — 0,902 kg
(P<0,05).

— Giam tiéu ton TA (kg VCK/kg ting KL) tir 10,92 kg (16 PC) xudng 7,80
— 8,63 kg.

— Tang hiéu qua sir dung niang lugng thic 4n ciia khau phan tir 9,53 1én
12,24 — 13,41 g tang trong/MJ ME

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

3.5.1. Thanh phin hoéa hoc va gia tri dinh duéng cia thire dn thi nghiém

Két phan tich thanh phan héa hoc va gia tri dinh dudng cia thirc an nudi
bo sira thi nghiém dugc trinh bay ¢ bang 8.18.

S liéu thu duoc & Bang 3.18 cho thay, trir cam hdn hop va san tuoi, cac
nguyén liéu thirc n tho dung phdi hop khau phan nudi dudng co bién dong vé
cac chi tiéu thanh phﬁn hoa hoc, vi dy, co6 voi 1a thirc an thd xanh ¢6 ham lugng
vét chat kho thap (12,8%). Ham luong protein tho cao hon co khd Pangola, tuy
nhién ham luong xo tho, NDF va ADF lan luot la: 37,19; 69,31 va 40,11% thép
hon ham lugng xo thd, NDF va ADF ctia c6 khd Pangola. Cac thanh phan hoa

hoc ctia ¢6 voi vé vat chat kho, protein thd, xo thd, NDF, ADF va khoang téng
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s6 twong tng 1an luot 1a: 12,8%:; 6,95%; 37,19%; 69,31%:; 40,11% va 11,88%.
Két qua nay thap hon két qua ctia Pinh Van Muoi (2012) da cong bd vé protein
tho 1a 13,18%.

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

Vit . : Nang

Loai thirc an chat Prt(i;[g " f}(lg NDESSADE It%};loalslg luqng
- kho & a0 doi

% i Kcal

(%) % vt chit kho (Keal)

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 ngd u chua 2207 6,72 33,81 68,88 44,83 5,7 2500
Sin twoi 27,7 325 261 1957 4,05 2,53 2884

Cam hon hgp C40 91,25 16,8 492 194 63 8,13 2740

Céc thanh phan héa hoc ctia ciy ngd u chua vé vat chat kho, protein tho,
lipit tho, xo thd, NDF, ADF va khoang tong sb tuong tng 1an luot 1a: 22,07%;
6,72%:; 33,81%; 68,88%:; 44,83% va 5,7%. Két qua nay cao so véi két qua cua
Pinh Van Muoi (2012) da cong bd: vat chat kho, ADF, lipid tho 1an luot 1a
19,00%; 39,07%; 5,78% nhung thép hon vé protein tho va khoang téng sb 1an
luot 1a 8,19% va 13,27%.

Véi ¢é kho Pangola, cac thanh phﬁn héa hoc cua vat chat kho, xo tho,
NDF va ADF tuong tng lan luot 1a: 91,68%; 39,15%; 80,88% va 43,67%, cao
hon vé ham lugng vat chat kho, NDF trong nghién ctru ctia Pinh Van Mudi
(2012): 86,49%; 80,30% nhung ham luong xo thd va ADF lai thip hon két qua
clia tac gia lan luot 14 41,31%; va 47,51%. Mit khac ham luong protein trong
nghién ctru nay thap hon két qua ciia Hoang Chung (2004) da cong b: 8,88%.
C6 su khac nhau vé két qua nay co thé 1a do ngudn gdc cua cac nguyén lidu

thirc an khac nhau, di€u kién khi hau, dat dai & moi vung khac nhau.
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3.5.1. Anh huéng ciia khiu phin bd sung ché phiam sinh hoc dén lwong
thirc an thu nhan cia bo thi nghiém
Luong thirc an thu nhén cia timg ca thé an cac khau phan khac nhau
dugc thé hién ¢ bang 3.19 va minh hoa qua hinh 3.13.
Bing 3.19. Anh hwéng ciia bo sung ché pham dén thu nhén thirc an
ctia bo nuoi thi nghiém (Mean £ SD)

Khau phan

Chi tiéu

bC (0) A40 C50
Chit khé thu nhan
Kg/con/ngay 13,3°+1,82 13,6+1,36 13,58+ 1,54
% KL co thé 2,92 3,02 2,99
Chit dinh dudng thu nhan
CPI (kg/con/ngay) 1,4° + 0,46 1,584+ 0,48 1,52+ 0,53
NDFI (kg/con/ngay) 6,4° + 1,57 6,64+ 1,60 6,5+ 1,49
ADFI (kg/con/ngay) 3,4°+ 0,53 3,64+ 0,85 3,54+ 0,74
OMI (kg/con/ngay) 12,5°+ 0,82 12,82+ 0,85 12,72+ 0,84

Ghi chii: % ¢ cdc s6 trung binh trong ciing mét hang c6 chi sé trén khac nhau thi khac
nhau c¢6 y nghia thong ké (P<0,05); BPC (0): doi chitng khéng bé sung; A40: bé sung
40g/con/ngay (Ché phcfm A:Best™Rumen @); C50: b6 sung 50g/con/ngay (Ché pham C:
Best"Rumen @); KL: Khoi lwong; CPI: protein thé dn vao; NDFI: xo khéng tan trong moi
truong trung tinh an vao; ADF1: Xo khong tan trong moi truwong axit an vao; OMI: chat hiru
co dn vao; Mean: gid tri trung binh; SE: sai sé ciia sé trung binh.

Két qua bang 3.19 cho thy lugng chét kho an vao tinh ca giai doan tir
dao dong trong pham vi tur 13,3 — 13,6 kg/con/ngay va khong c6 sy khac nhau
vé luong chat kho an vao ctia bo dn cac khau phan thi nghiém A40 va C50, tuy
nhién, c6 su sai khac ro rét (P<0,05) vé luong thirc an an vao cua nhom bo an
khau phan thi nghiém so v6i bo an khau phan d6i chimg (PC0). Luong chat
kho an vao tinh trén 100 kg khi lugng co thé bién dong dong tir 2,92 — 3,02
kg (hinh 3.13). Nhu vay tinh ngon miéng ctia khau phan 13 chip nhan duoc,
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déng thot lugng thirc an thu nhan con phu thudc vao loai thirc dn va cAu trac

ctua khau phan.

13.65 1T 302 T 3.04

136 + T +3.02

1355 + / :\%99 -3

135 +
VQ | 1 2‘98 B(q)
en 1345 =
£ 129 3
5 134 + _ ]
RS, - 13.6 2094 &
21335 + 2.92 : 13.5 R

133 + : . T2

1325 1 | 1

132 + 13.'?’. : T 2.88

13.15 | | 2.86

PC (0) TN1 (40g_A) TN2 (50g_C)
[ kg/con/ngay ——% khdi lwong co thé

Hinh 3.13. Lwong Vdt chdt khé thu nhdn ciia bo sita thi nghiém

V& thu nhan cac chat dinh dudng nhu CPI , NDFI , ADFI va OMI ¢ bo
an 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 v&i bo dn khau phan ddi chimg (PCO) (1,4 kg/con/ngay; 6,4
kg/con/ngay; 3,4 kg/con/ngdy va 12,5 kg/con/ngdy) (P<0,05). Diéu nay cho
thdy viéc bd sung ché pham sinh hoc di lam ting cudng kha ning phan giai
chat xo trong khau phan nang cao ty 1¢ tiéu hoa tir d6 1am ting luong thirc an
thu nhan.
3.5.2. Anh hwéng ciia khau phin bo sung ché pham sinh hoc dén thay doi
khdi lwong

Két qua dién bién thay ddi vé khéi luong bo thi nghiém duoc trinh bay ¢
bang 3.20.
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Bing 3.20. Thay déi khéi lwong bo nudi thi nghi¢m (Mean + SD)

Khau phan
Chi tiéu
PC (0) A40 C50
Khoi lwong ban dau (kg) 450,1 £ 16,2 4433+£19,6  444,6+ 18,9
Khéi luong két thuc (kg) 4582 + 16,6 4527+ 17,9  454,6+19,5
Khéi lugng ting (kg) 8,1+ 1,03 9,4 +225 10,2+ 1,97

Ghi chii: PC (0): doi chimg khong bo sung; A40: bo sung 40g/con/ngay (Ché pham
A:Best"Rumen @); C50: bo sung 50g/con/ngay (Che pham C: Best™Rumen @); Mean: gid tri
trung binh; SE: sai so cua so trung binh.

Két qua bang 3.20 cho thiy, khéi luong ting binh quén trong thoi gian
nuodi dudng dan bo ting dao dong trong pham vi tir 8,1 — 10,2 kg cao nhét &
nhom bo dn khau phan thi nghiém (C50) va thap nhat & nhom bo dn khau phan
d6i chimg (PCO). Nhin chung muc do ting khdi lugng cua bo thi nghiém 1a
thap, 1y do bo sita da dé laa 3, lic nay khoi lugng bo sita da dat muic trudng
thanh vi thé murc ting khéi lwong ctia ca 3 nhom bo thap.

3.5.3. Anh huéng ciia khiau phan bé sung ché pham sinh hoc dén niing suat sira

Két qua dién bién vé ning suit sita bo thi nghiém nudi dudng bang cac
khau phan khac nhau duoc trinh bay ¢ bang 3.21 va dugc minh hoa qua hinh
3.14 va 3.15.

Bing 3.21. Ning sudt sita bo nuéi thi nghi¢ém (Mean + SD)

Khau phﬁn
Chi tiéu
bC (0) A40 C50
NS sira dau ky (kg FCM/ngay) 14,8 + 0,98 15,6 £ 1,81 153+1,75
NS sira cudi ky (kg FCM/ngay) 11,77°+ 1,12 1356°+ 1,12 13,012+ 1,03
NS sira trung binh (kg FCM/ngay) 13,23°+ 166 14,532+1,40 14,113+ 1,47
Hé sb giam sira (%) 20,472+ 758 13,08°+7.18 14,97°+6,72

Ghi chii: “ P~ cdc s6 trung binh trong cing mét hang cé chi sé trén khdc nhau thi khdc
nhau c¢6 ¥ nghia thong ké (P<0,05); BDC (0): doi chitng khéng bé sung; A40: bé sung
40g/con/ngay (Ché pham A:BestrfRumen®@); C50: b6 sung 50g/con/ngay (Ché phim C:
Best"Rumen @); NS: ndng sudt; FCM: sita tiéu chudn; Mean: gid tri trung binh; SE: sai s6
cia s6 trung binh.
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Hinh 3.14. San lwong sita tiéu chuan (FCM) ciia bo sita thi nghiém

V& ning sut sita tiéu chuan (FCM) dau ky dao dong 14,8 — 15,6 kg, dén
cudi ky niang suit sita cao nhat & nhém bo dn khau phan thi nghiém (A40) tiép
theo dén nhoém bo an khau phan thi nghiém (C50) va thap nhat & nhom bo d6i
ching (PCO0) tuwong trng la 13,56; 13,01 va 11,77 kg/con (bang 3.21 va hinh
3.14) va c6 su sai khac c6 y nghia thong ké (P<0,05) gitta nhém bo nudi bang
khau phan thi nghiém so véi bo ddi chimg.

Ning suit sita trung binh ca giai doan ctia bo thi nghiém dao dong trong
pham vi tir 13,23 — 14,53 kg/con va ¢ su sai khac co ¥ nghia théng ké giita bo
nuoi khau phan bang thi nghiém so v&i bo dbi ching (P<0,05). Nhu vy, bd
sung ché pham sinh hoc di 1am ting ning suit sita tir 6,7 — 9,8% dong thoi duy
tri do bén cho sita. Piéu nay cho thay viéc bo sung ché pham sinh hoc da lam
tang cuong kha ning phan giai chit xo trong khau phan lam thay ddi cac san
pham trong qua trinh 1én men nhu ty 1¢ axit acetic cao hon trong thanh phan

axit béo bay hoi tong sd tir d6 lam ting kha ning tiéu hoéa va hip thu cac chat
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chat kho va chit ran khong md ... Két qua vé anh hudng cta khau phan bo sung
ché ph:flm sinh hoc dén chét lugng stra dugc trinh bay ¢ bang 3.21.

Bing 3.22. Chit lwong sita ciia bo thi nghiém (Mean + SE)

' Khau phan
Chi tiéu
PC (0) A40 C50

Chat kho (%) 11,48°+ 1,04  12,202+2,09  11,82°+ 1,07
Protein (%) 3,19 + 1,02 3,372+ 1,17 3,25+ 1,01
M& (%) 4,10° + 1,04 4,332+ 1,08 4,21% + 1,05
Chét ran khong m& (%) 7,38+ 1,03 7,872+ 1,13 7,61°+ 1,05
Ty trong 26,18+ 1,14 27,232+ 1,12 26,54 + 1,15

Ghi chii: % ¢+ cdc s6 trung binh trong cing mgt hang co chi sO trén khdc nhau thi khéc
nhau co y nghia thdng ké (P<0,05); BC (0): doi chimg khong bé sung; A40: b6 sung
40g/con/ngay (Ché pham A:Best"Rumen®@); C50: bo sung 50g/con/ngay (Ché pham C:
Best"Rumen @); Mean: gid tri trung binh; SE: sai s6 ciia s6 trung binh.

Chét lugng sita 13 chi tiéu quan trong trong chin nudi bo sira, né phan
anh qué trinh cham soc quan 1y nudi dudng dan bo, déng thoi ciling 1a yéu t6
quyét dinh hiéu qua kinh té do gia mua sita tuoi nguyén liéu cac nha may thu
mua dé ché bién phu thudc vao chat luong sira twoi. Két qua bang 3.22 ciing
cho thdy ham luong chat kho dao dong trong khoang tir 12,20 — 1,48 %, cao
nhat & nhom bo an khau phan A40 va thap nhat & nhom bo an khau phan doi
chting. Tuong ty nhu ham lugng vat chit kho, ham luong protein sita dat cao
nhat 1a 3,37% & nhom bo an khau phan A40 va thap nhat 14 3,19% thay ¢ nhom
bo an khau phan ddi chimg (PCO).

Ham lugng ma& sira cling ¢6 su khac biét (P<0,05) gitra nhém bo an khau
phan duoc bo sung ché pham sinh hoc so vi nhom bo d6i chimg (4,33 va 4,21
s0 v6i 4,10%). Dbi v6i chat ran khong md (SNF), cling c6 su khéc biét (P<0,05)
gitta nhém bo an khau phan duogc bd sung ché pham sinh hoc so véi nhém bo

d6i chung (7,87 va 7,61 so voi 7,38%).
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Diéu nay cho thiy, viéc bd sung ché phim sinh hoc va thirc dn nudi
dudng bo sita khong nhing lam ting ning suat sira ma con cai thién chat luong
sita. Cac ché phdm enzyme tir nAm va vi sinh vat da cung cip co chét cho vi
sinh vat da co tang kha nang va hiéu qua 1én men cac thuc an giau xo trong
khau phan, diéu nay dugc phan anh qua gia tri md sita cia nhom bo an khau
phan bd sung ché phdm so v6i md sita ciia nhom bo dn khau phan dbi ching
(4,33 va 4,21 so voi 4,10%)).

Chi tiéu vé chat ran khong md va ty trong sita ciing cho thay nhom bo n
khau phan bo sung ché pham c6 gia tri cao hon so véi nhom bo an khau phan
d6i chimg.

3.5.4. Hiéu qua sir dung thire én

Két qua vé hiéu qua str dung thtrc dn dugce tinh toan dya trén hai chi tiéu
vé luong thirc an an vao va ning suat sira tiéu chuan trung binh trong thoi gian
thi nghiém duoc thé hién ¢ Bang 3.23 va minh hoa qua hinh 3.16.

Badng 3.23. Hi¢u quad sir dung thirc an ciia bo sita (Mean + SD)

Khau phan
Chi tiéu
bC (0) A40 C50
VCK an vao (kg/con/ngay) 13,3+ 1,82 13,62+1,36 13,52+ 1,54
NS sita T.Binh (kg FCM/ngay)  13,23°+ 1,66 14,532+ 1,40 14,113+ 1,47
TTTA (kgVCK/kg FCM) 1,01 0,94 0,96

Ghi chii: “ P~ cdc s6 trung binh trong cing mdt hang c¢é chi sé trén khdc nhau thi khdc
nhau co y nghia théng ké (P<0,05); BC (0): doi chimg khong bé sung; A40: b6 sung
40g/con/ngay (Ché pham A:Best™Rumen @); C50: b6 sung 50g/con/ngay (Ché pham C:
Best"Rumen @); VCK: vt chdt khé; NS: nang Suat FCM: sita tiéu chudn; TTTA: tiéu ton
thire an; Mean: gid tri trung binh; SE: sai s6 cia sé trung binh.

Bang 3.23 cho thay, tiéu ton thic an (kg VCK/kg sira tiéu chuan — FCM)
dé san xuat 1 kg sira tiéu chuan dao dong tir 0,94 — 1,01 kg thap nhat thay &
nhom bo sira an khau phan A40 (0,96 kg VCK) tiép dén va bo an khau phan
C50 (0,99 kg) va cao nhit & bo dn khau phan PCO (1,01 kg VCK/kg sira FCM)
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(hinh 3.16). Piéu nay cho thay viéc bd sung ché pham sinh hoc di lam ting
cuong kha ning phan giai chat xo trong khau phan 1am thay d6i cc san pham
trong qua trinh 1én men nhu ty 18 axit acetic cao hon trong thanh phan axit béo
bay hoi tong s6 tir 46 1am ting kha ning tiéu hoa va hap thu cac chat dinh dudng

cua khau phan theo do tang hiéu qua st dung thirc an va nang suat stra.
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Hinh 3.16. Hiéu qua su dung thizc an cua bo sita thi nghiém
3.5.5. So bg tinh toan hiéu qua nuodi dudng bo sira thi nghiém
Dua trén co sO gia nguyén liéu phdi tron thirc dn va ban sita tai thoi diém
bat dau va két thuc thi nghiém, so bd tién hanh tinh toan hiéu qua kinh té. Két
qua duoc trinh bay ¢ bang 3.24.

Bdng 3.24. So bg woc tinh hiéu qua cua nuéi dwong bo sira

L6 Chi tiéu Khéi luong (kg) | Pon gia (d) | Thanh tién (d)
Thirc dn 13,3 10500 139.650
PC | Nang suat sira (ngay 13,23 13000 178.100
()] Thu nhdp (ngay) 38.450
Thu nhip (thang) 1.153.500
Aqo | Thire @n 13,6 10500 142.800
Nang suat stra (ngay 14,53 13000 200.200
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Lo Chi tiéu Khéi luong (kg) | Pon gia (d) | Thanh tién (d)
Thu nhap (ngay) 57.400
Thu nhap (thang) 1.722.000
So véi BC (0) 568.500
Thirc 3n 13,5 10500 141.750
Ning suat sita (ngay 14,1 13000 193.700

C50 | Thu nhap (ngay) 51.950
Thu nhdp (thdang) 1.558.500
So véi BC (0) 405.000

Ghi chi: BDC (0): doi chimg khong bo sung; A40: bo sung 40g/con/ngay (Ché phiam
A:Best"Rumen @); C50: bo sung 50g/con/ngay (Ché pham C: Best"Rumen @);

Két qua bang 3.24 cho thiy tuy theo khau phan nudi dudng, thu nhap
dugc sau khi nudi dudng dat tir 1.153.500 — 1.722.000 dong/con/thang. Thu
nhip ¢ nhom bo nudi bang khiu phan bd sung ché phim sinh hoc A
(BestfRumen®) va ché pham C (BestfRumen®) lan luot 1a 1.722.000 va
1.558.500 dong/con/thang) trong khi d6 nhom bo an khau phan dbi chtng chi
dat 1.153.500 dong/con/thang. Thu nhap chénh léch so véi ddi chimg 405.000
— 568.500 dong/con, diéu nay cho thiy hiéu qua mang lai tir viéc b6 sung ché
pham sinh hoc vao khau phan nuéi dudng bo vit sira.

Thao luan chung thi nghiém 5

Luong chat khé an vao trong nghién ctru ndy tinh ca giai doan tir dao
dong tir 13,3 — 13,6 kg/con/ngay. Luong chat kho an vao tinh trén 100 kg khoi
luong co thé bién dong dong tu 2,92 — 3,02 kg, theo NRC (2001) luong thirc
an thu nhan lugng chit kho cta bo dao dong tur 2,8 — 3,2%. V& thu nhén céc
chat dinh dudng, CP (1,5 kg/con/ngay), NDF (6,5 — 6,6 kg/con/ngdy), ADF
(3,5 — 3,6 kg/con/ngay) va OMI (12,7 — 12,8 kg/con/ngay) & bod dn khau phan
thi nghiém (A40) va (C50) déu cao hon so véi bo an khau phan dbi ching
(PCO). Piéu nay cho thay viéc bo sung ché pham sinh hoc di 1am ting cudng
kha ning phan giai chit xo trong khau phan théng qua tac dong lam céc tiéu

phan thirc 4n @ bi pha v& trong da ¢ nhanh hon va do d6 thoat qua da ¢ nhanh
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hon, ty 1€ ti€u hoa cao hon (Moseley va Jones, 1984; Jamot va Grenet, 1991),
tir 46 1am ting lugng thirc dn thu nhan. Nocek va Kautz, (2006) quan sat thay
lwong chat kho dn vao va ning suit sira ting 1én twong tng 1a 2,6 kg/ngay va
2,3 kg/ngay khi bo sira an khau phan bd sung 5x10° chung faecium va 2x10°
chung ndm men S. cerevisiae/con/ngdy. Theo Poppy va cong su. (2012) bd sung
chang S. cerevisiae vao khau phan an bo sira, lugng vat chat kho an vao cta bo
dau ky va cudi ky cho sira ting twong Gmg 12 0,62 va 0,78 kg/ngay. Tang luong
thirc an thu nhéan cung véi viéc cai thién kha nang phan giai thirc an cua vi sinh
vat c6 thé duge cho 13 co ché hoat dong caa ché pham sinh hoc cai thién kha
nang san Xuat cua gia suc.

Déi véi gia stic cho sita, bd sung probiotics tao ra nhitng tac dong c6 loi
dén ning suét sira, ham lugng chat béo va protein trong sita (Kritas va cng suw.,
2006). San lugng sira trung binh ca giai doan cua bo thi nghiém trong nghién
ctru ndy dao dong tir 13,74 — 15,36 kg/con va co sy sai khac ¢ ¥ nghia thong
ké gitta bo nudi khau phan bang thi nghiém so véi bo d6i chimg (P<0,05), viéc
bd sung ché pham sinh hoc A40 va C50 d3 lam ting ning suat sira tr 6,7 —
9,8%. Két qua nay phu hop voi két qua phan tich dit liéu Ién duoc Poppy va
cong su. (2012) thuc hién cho thay, cac ché pham sinh hoc thuong mai chua S.
cerevisiae dung bd sung vao khau phan in da lam ning suat sira ting 1,18
kg/ngay. Nghién ctru cua Yasuda va cdng su ., (2007) khi bo sung ché pham
sinh hoc vao khau phan dn nudi & bo HF da lam ting san luong sita tir 3 — 16%.
Theo nghién ctru cta Vibhute va cdng sw., (2011), b sung probiotic,
Lactobacillus, Saccharomyces va Propionibacterium spp vao khau phan an
nuodi bo lai Akola, Maharashtra da lam tang san luong sira 1én 4,65 — 5,41 lit.
Nghién ctru cua Diler va cong su . (2014) ciing cho thdy, tong ning suit sita
hang ngay ctia bo duoc bd sung ché pham sinh hoc ting 12,7% so véi 11,5%

v6i bo trong nhom d6i ching. Theo béo cao Fiems (1994) viéc bd sung S.
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cerevisiae vao khau phan nudi bo dang vit sita 1am ting 3,9% ning suét sita.
Téng két 8 thi nghiém bo sung A.oryzae va nim men trén bo dang khai thac
sita cho thiy, viéc bd sung dd 1am ting ning suét sita trung binh trong tng 13
4,3% va 5,1% (Williams va Newbold, 1990). Wallace va Newbold (1993) da
tong két 19 két qua tir cac nghién ctru bo sung ndm men vao khau phan nuéi bo
sita & cac giai doan cho sira khac nhau cho thdy ning sut sita ting tir 6,8 — 17,4
% tuy giai doan cho sira. Nghién ctru ctiia Stein va cong su. (2006) ciing cho
thay nang suét sita tiéu chuan (FCM) ting 8,5% & bo an khau phan bo sung
6x10%° Propionibacterium/ngay trong thoi tir 2 tuan trude khi dé dén 30 tuan
sau sinh.

V& chat luong sita, ham luong md sita trong nghién ctru ndy ciing c6 su
khac biét (P<0,05) gitta nhom bo an khau phan duoc bod sung ché pham sinh
hoc A40 va C50 so voi nhom bo d6i ching (4,33 va 4,21 so voi 4,10%). Theo
nghién ctru ctia Dutta va céng suw., (2009), bo sung tryc tiép ché pham goém hai
chung Enterococcus faecium va Saccharomyces cerevisiae 1am ting ty 1¢ chat
béo trong sita bo do tang san Iugng axit béo bay hoi (VFA). Theo Poppy va
cong su. (2012) b sung chung S. cerevisiae vao khau phan an bo sita da lam
ting m& Sita tiéu chuan 1,61 kg/ngay, ting protein sita 0,03 kg/ngdy va ning
lwong hiéu chinh sita tiéu chuan 1,65 kg/ngay. Di voi chat ran khong md
(SNF), ciing c6 su khac biét (P<0,05) giita nhom bo in khau phan duoc bo sung
ché pham sinh hoc so voi nhom bo ddi chimg (7,87 va 7,61 so véi 7,38%).
Nghién ctru ctia Hussain va cdng sir., 2014) cho thiy ham luong SNF ting co
thé 1a do ¢6 su gia ting ham luong protein cua sita trong cac nhom bo duoc an
khau phan bd sung ché pham khi ham luong protein va ham luong chét béo
khong béo trong sita duoc cai thién dang ké (P<0,05) trén nhiing bo cai dugc
nudi bang Saccharomyces cerevisiae. Viéc tang niang suat sita, ty 1¢ chat ran

khong m& va protein stra & bo sira li€n quan dén s6 lugng vi khuan phan giai
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xenluloza, phan giai chat xo va thay doi axit béo d& bay hoi trong da c¢6 (Martin
va Nisbet, 1990).

Tiéu t6n thirc an (kg VCK/kg sira tiéu chuan — FCM) dé san xuat 1 kg
sira tiéu chuan dao dong tir 0,96 — 1.05 kg thap nhat thiy ¢ nhom bo sita dn
khau phan A40 (0,96 kg VCK) tiép dén va bo an khau phan C50 (0,99 kg) va
cao nhit ¢ bo an khau phan ddi chimg (1,05 kg VCK/kg sita FCM). Nghién ctu
ciia Weiss va cong su. (2008) cho thay, khi b sung chung Propionibacterium
P169 va Saccharomyces cerevisiae vao khau phan, khong thay sai khac rd rét
Vvé ning suét sita ciia bo so voi d6i ching, nhung 1am giam tiéu ton thic an va
tang 4,4% hiéu qua st dung nang luong.

Két luan so bd thi nghiém 5

Két qua nghién ctru ndi dung nay cho thay, bd sung ché pham sinh hoc
A (Best'Rumen®) muc 40g; ché pham C (Best'Rumen®) muc 50g vao cc
khau phan nuéi dudng bo ¥ HF da lam:

— Tang NS sira tir 13,23 kg (16 Bdi chimg) 1én 14,11 — 14,53 kg sita FCM;

— Giam tiéu tén TA (kg VCK/kg sira tiéu chuan) tir 1,01 kg (16 Déi chimg)
xudng 0,94 — 0,96 kg VCK/kg sita FCM;

— Giam hé s6 sut sira tir 20,47% (16 P6i ching) xudng 13,08 va 14,97%;

— Cai thién cac chi ti€u chat lugng sira.
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CHUONG IV: KET LUAN VA PE NGHI
4.1. Két luan
— BO6 sung ché pham A (Best"Rumen®) mtc 11%o va 13%o; hoic ché pham

C (Best'Rumen®) mirc 13%o va 15%o da lam ting luong khi in vitro san sinh,

ty 1¢ tiéu hoa chat hitu co va VFA so voi cac muc bo sung khéc.

— B sung ché pham A mirc 40g; hodc ché pham C murc 50g di lam ting
ty 18 phan giai VCK in sacco, s6 luong vi khuan (bacteria), dong vat nguyén
sinh (protozoa) va nam (fungi) ¢ da co ctia bo dn cac khau phan co s 1a rom;
c6 Voi; co kho Pangola; than cay ngd so véi muc bo sung khac.

— BO sung ché pham A mirc 40g; hoic ché pham C murc 509 vao cac khau
phan co s& 12 rom; than cay ngd; co voi; co kho Pangola hoic TMR d3 1am ting
luong TA va chat hitu co thu nhan; ting kha niang tiéu hoa in vivo Protein tho,
M& tho, NDF, ADF, Xo tho, Chat hitu co so véi 16 khong b sung.

— B0 sung ché pham sinh hoc A (Best'Rumen®) mirc 40g; hodc ché pham
C (Best"Rumen®) mtic 50g vao cac khau phan nudi dudng bo lai Sind da 1am
tang khoi lugng tir 586,0 kg/con/ngay (16 khong bo 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 bd
sung) xubng 7,80 — 8,63 kg. Tang hiéu qua sir dung nang luong thuc an caa
khau phan tir 9,53 1én 12,24 — 13,41 g tang trong/MJ ME

— BO6 sung ché pham sinh hoc A (Best"Rumen®) muc 40g; hoic ché pham
C (Best"fRumen®) mitic 50g vao cac khau phan nudi dudng bo ¥ HF (i) 1am
tang NS sita tir 13,23 kg 1én 14,53 kg sita FCM; (ii) lam giam tiéu ton TA (kg
VCK/kg sita tiéu chuan) tir 1,01 kg (16 khong bd sung) xudng 0,94 — 0,96 kg
VCK/kg sita FCM (iii), 1am giam hé s6 sut sita tir 20,47% (16 khong bo sung)

xubng 13,08 va 14,97%; (iv) cai thién cac chi tiéu chat lugng sira.
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4.2. Bé nghi
Ap dung bo sung ché pham enzym phén giai xo (Best"'Rumen®) liéu
40g/con/ngay hodc ché pham C (Best'Rumen®) liéu 50g/con/ngdy vao cac

khau phan nudi dudng bo lai hudng thit va bo sita HF
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PHU LUC
PHU LUC 1:
Qui trinh thi nghiém sinh khi in-vitro gas production (Menker va
Steingass, 1988)
* Chudn bi mau
— Nghién miu d&én 1mm.
— Khéi luong miu cho mét xilanh: 200 + 5 mg. Mau dit vao phan cubi cta
xilanh.
— BOi tron pit tong bang vasolin va day pit tong sat dén mau sau do day
xilanh
— Xilanh chita mAu phai dit trong ti am ¢ 38-39°C qua dém va tiép tuc dé
trong ti 4m & 38°C cho dén khi 1dy dich da c6 va chuan bi xong dung dich
dém.
* Vi tri cua xilanh
— Xi lanh khong chtra mau (blank) va mau chuan, can phai dit vao dau,
giita va cudi cua gia xi lanh khi thi nghiém.
— Mau nghién ctru can 1an nhéc lai 3 1an va phai dat tach biét & dau, gitra
va cudi clia gia dng nghiém.
* Cdc dung dich can cé

Dung dich khodng da luong Dung dich khodng vi lwong
5,7 g NagHPO4 13,2g CaCl; 2H,0
6,2 g KH,PO4 10 g MnCl; 4H,0
0,6 g MgSQO,4 7H,0 1 g CoCl; 6H,0
Hoa voi nudc cit thanh 1 lit dung dich 0,8 g FeCl, 6H,0
Hoa voi nudce cit thanh 100 ml
Dung dich dém 1 Dung dich Resazurin
35 g NaHCO3 100 mg resazurin
4 g (NH4)HCO; Hoa voi nudc cat thanh 100 ml
Hoa voi nudc cat thanh 1 lit dung dich
Chudn bi dung dich dém 2 Dung dich khur
474 ml nudc cat 2 ml NaOH 1IN
0,12 ml dung dich khoang vi lugng 285 mg Na,S. 7H,0
237 ml dung dich dém 1 47,5 ml nude cit

237 ml dung dich khoang da lugng
1,22 ml dung dich resazurin
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* Dung dich dém

Ting phan ctia dung dich dém can phai dugc chuan bi trude khi tién hanh
thi nghiém.

Chuan bi dung dich dém 2 (dung dich twoi ngay truéc khi lam thi
nghiém) cho mdi 1an thi nghiém (tron cac dung dich da duoc chuan bi
vao binh tam giac).

* Cach pha dung dich dém 2

Dung dich Luong dung dich can tao ra (ml)
(ml) 500 750 1000 1200 1300 1400 1500 1700 2000
Nuérc cat 237,5 35 475 570 6175 665 7125 831 950
DD dém 1 120 180 240 288 312 336 360 420 480

Da khoang 120 180 240 288 312 336 360 420 480
Vi khoédng 0,06 0,09 0,12 0,144 0,156 0,168 0,180 0,210 0,240
Resazurin 061 092 122 146 159 1,71 183 214 244

Dung dich

khue

Nudc cat 238 357 475 571 619 66,6 71,3 832 95
NaOH 1N 1,0 1,5 2,0 2,4 2,6 2,8 3,0 3,5 4,0

Na.S.9H.O 0,168 0,252 0,336 0,360 0,437 0,470 0,504 0,588 0,672

Tuy theo s6 xilanh ma quyét dinh s6 lwong dung dich dém 2 can pha

Luwu y: Dung dich dém 2 chi trén trudce khi tién hanh mdi 1an thi nghiém

Lam 4m dén 38°C sau d6 cho dung dich khir vao

Pit binh tam giac c6 dung dich dém vao bé nudc c6 khudy tir 6n dinh nhiét
39°C trong 25-30 phut sau d6 cho dung dich khtr vao, suc khi CO; vao dung
dich cho dén khi miu dung dich chuyén sang mau hong sau d6 sang.

pH cua dung dich nén 1a 7-7,3.

* Dich da co

Dich da co tir 2 bo duge do vao 1 binh, dich phai duoc giit am 38-39° C.
Loc bo nhiing hat thic an 1on bﬁng vai x0.

Ty 1& dung dich dém 2: dich da co 1a: 2: 1. Dich hdn hop ciia 2 bo véi sd
lwong twong dwong duoc tron déu va cho vao binh tam gidc véi dung
dich dém 2 theo ty 1¢ 2:1.

Binh tam giac phai git trong binh nudc 4m 38-39°C, lién tuc suc khi CO,
va khudy déu cho dén khi da chuan bi xong xilanh. pH nén: 7-7,3.
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* Chudn bi thi nghiém.

- Lay 2 lan, mdi 1an 30 ml bang pipet dé bo di nham dam bao khong co
khéng khi trong bé mit xilanh.

- LAy 30 ml hon hop dich da c6 va dung dich dém cho vao xilanh da c6 mau
dat o 39°C, gitr xilanh déy khong khi ra ngoai mot cach nhe nhang, dat
xilanh vao ti 4m c6 quat dbi luu hodc Water Bath dam bao nhiét d6 luon 1a
39°C.

- Ghi chép s6 ml trén xilanh & thoi diém bat dau 0 gio.

- Ghi chép s6 ml khi trén xilanh & cac thoi diém thich hop.

- Cho khi thoat ra néu luong khi trong xi lanh >60 ml.

Thot gian doc co thé duoc 1ap ké hoach nhu sau:
Thoi diém doc (gio) Ngay gio

0 9 gid sang ngay thir nhat

3 12 gid trua ngdy thir nhat
6 15 gid chiéu ngay thr nhat
12 21 gid toi ngay thi nhat
24 9 gi0 sang ngay thir hai

48 9 gi0 sang ngay thir ba

72 9 gi0 sang ngay thu tu

96 9 gid sang ngay thr nam

Tinh toan:
1.Bu: trung binh ctia miu trang (blank) mdi lan doc.
2.Gh: Gas san xuét do tiéu hoa mau & cac thoi diém khac nhau.
3. Ghr: Gas doc tai cac thoi diém.
4. Ghr-1: Gas doc tai cc thoi diém trude khi xac dinh Gy
Gh = Ghr - Ghor - Bmr + Ghra
Sau khi loai bo khi khoi xilanh thi tinh toan nhu sau:
5. Gn = Gas san xuit tai luc doc - Gia tri doc sau khi loai bo khi 1an doc cudi cung.
6. Bmr: Giong nhu Grr ;. Gh = Gpy - By + Ghra
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