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LOI CAM DOAN

To61 xin cam doan, day la cong trinh nghién ctu cua riéng to6i dudi Su
huéng dan cua cac thay va sy gitp d& cua cac dong nghiép trong subt thoi
gian tir nam 2016 dén nay. Cac sé liéu, két qua néu trong luan &n 1a trung thuc
va chua duoc cdng bd trong bat ky cdng trinh nao khéac. Cac théng tin trich

dan trong luan an nay déu dugc chi rd ngudn goc.

Tac gia caa luan an

Ta Vin Can



LOI CAM ON

Dé hoan thanh luan an ndy, ngoai su nd luc cua ban than, tdi ludn nhan
duoc su gitp d& quy bau, chi bao tan tinh caa hai thay hudng dan TS. Nguyén
Vin Pai va TS. Chu Manh Théng trong sudt qua trinh thuc hién dé tai. Dac biét
cb GS-TS Vii Chi Cuong - Nha khoa hoc, chuyén gia vé dinh dudng gia suc,
nguyén la thay huéng din giai doan dau, da dinh hudéng va giup d& toi xay
dung dé cuong va phuong phap nghién ctu. Nhan dip hoan thanh luan &n, toi
xin bay t6 10ng biét on va tri &n sau sac d6i véi cac thay hudng dan.

T6i xin tran trong cam on C4c tap thé va c4 nhan: Ban Giamdéc Vién
Chin nudi; Phong Khoa hoc, Pao tao va Hop tac Qudc té; cac can bo trong
Bo mon Dinh dudng va Thic an chan nuo6i; PhongPhan tich thirc an va San
pham chin nudi; c&c Phong, Bo6 mon cd lién quan thuocVién Chan nudi; Tap
thé 1anh dao, cac thay, cd gido thudc Vién Khoa hoc sy song va Khoa Chin
nudi Thi y, Truong Pai hoc Nong 1am Thai Nguyén di gitp d& vé moi mat
Va tao diéu kién thuan loi cho t6i hoan thanh luan an.

Nhan dip nay, t6i xin chan thanh cam ontap thé Ban Giam déc va cac
Phong, Tram nghién ctu thuoc Trung tm Nghién ctu va Phét trién Chan
nudi Mién nti da quan tim, gitp d& va tao diéu kién thuan loi cho t6i duoc
hoc tap va thyc hién dé tai nghién ctru trén dan gia suc tai Trung tam.

Xin cam on ban bé, ddng nghiép, ngudi than, gia dinh d3 giup 43, dong

vién toi trong suét qua trinh thyc hién dé tai va hoan thanh luan an./.

Nghién ciru sinh

Ta Vin Can
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MO DAU

1. DPAT VAN BE

Chin nudi trau trén thé gidi n6i chung va ¢ Viét Nam noi riéng da
c6 tir 1au doi va dong vai trd quan trong trong nén kinh té cua nhiéu nuéc
Chau A, Vién Pong va Trung can Pong. Con trau la con vat gan bo mat
thiét véi ngudi nong dan, co y nghia 16n trong san xuat ndng nghiép, nhat
la & nhiing noi tréng lua nudc. Ross Cokrill (1982) da nhan xét: “...Con
trau 1a mét con vdt c6 tiém néng vweot bdc, Xét vé mdt ndng sudt, & nhiing
viing nhiét déi va cdn nhiér déi thi c6 thé khong thua kém va tham chi trgi
hon ca cac loai gia suc khac.O nhiéu ving trén thé gidi, noi ma tinh trang
thiéu cac nguén protein dac biét la protein déng vdt, gay gdat nhat, thi
trau ton tai véi so lwong 1én nhdt. ”.

Diéu kién sinh thai nhiét doi néng 4m va nghé trong lta nudc 1a co so
dé hinh thanh va phat trién quan thé trau nudc ta. Quan thé trau Viét Nam
chiém 1,41% va déng tht 8 trén thé gidi (Nguyén Van Duc, 2021). Theo s6
liu cuia Tong cuc thong ké, nam 2020 tong soé trau khoang 2,33 triéu con, tinh
binh quan hang nim tir 2016 - 2020 giam 1,48%. Mac di dan triu ca nudc
giam, nhung téng luong thit trdu hoi ctia ca nudc van tang(nim 2020 13 96,73
nghintan, ting so voi nam 2016 1a 11,7%). San lwong thit trdu hoi xuat
chudng tang binh quan tir 2016 dén 2020 13 2,34%/nim, ting cao nhat 1 ving
trung du mién ndi phia bac (5,01%/mam). (Nguon TCTK, thang 4/2021).

Can tro 16n nhat dé ting ning suat gia sic nhai lai & cic nudc dang
phat trién 1a thiéu thirc an ca vé sé luong va chat luong. Dé dap tmg duogc nhu
cau ngay cang ting vé C4C san pham chan nudi, viéc st dung va khai thac hop
ly ngudn thie an gia stc truyén théng 1a nhitng thire an cac gia suc khac va
con ngudi khong an duoc 14 cuc ky quan trong c6 ¥ nghia sdng con véi chin

nudi gia stc nhai lai n6i chung, chan nudi trau noi riéng (Markar, 2004).



Két qua nghién cau ciia mot sé tac gia trude day cho thay: Khau phan in
cua trau, bo khong can ddi, hoic thiéu hoic thira nang lugng va protein (Paul
Pozy, 2002. Binh Vin Cai va cs, 2005). Ly do cha yéu caa khau phan mét can
d6i 1a do chiing ta chua c6 day du sb liéu vé ty Ié tiéu hod in vivo (xac dinh trén
gia stc) va do d6 chua tinh toan dugc chinh xac gia tri dinh dudng cua ting loai
thirc an ciing nhu khau phan.

Dé lam duoc viéc ndy, truéc hét can biét duoc thanh phan héa hoc va
sau d6 1a gia tri dinh dudng cua thire an. Trén co sd thanh phan hda hoc, gia
tri dinh dudng cua thirc dn chiing ta méi ¢ thé nudi dudng gia sic nhai lai
dung cach, tc 1a thoa man cac nhu cau vé dinh dudng (ning luong, protein,
khoéng .v.v...) cta chung dé chling sdng, san Xut (ting trong, cho thit, sira...)
va thai ra ngoai moi trudng it chat thai nhat (dac biét 1a cac chat thai co nito,
phdt pho) va céc loai khi nha kinh (Paquay, 2000).

O Viét Nam, hién chua &p dung hé théng nhat quan nao dé tinh toan
nhu cau dinh dudng cho trau, tuy nhién cé thé dwa vao khuyén cao tir cac
nudc, nhu ARC cta Anh (1980); INRA cua Phap (1989) va Kearl cia My
(1982). Dic biét nhu cau dinh dudng theo Kearl (1982) thich hop cho trau &
Viét Nam nén c6 thé st dung trude khi ching ta c6 dugc mot hé théng dinh
dudng hoan chinh cua nudc ta. Bé khiac phuc tinh hinh phai di mugn sé liéu
clia nudc Ngoai vé nhu cau dinh dudng, ty 18 tiéu hoa va quan trong hon 1a tao
ra mot co so dir liéu vé thanh phan hoa hoc, gia tri dinh dudng cua mot sb loai
thire an phd bién cho trau tai Viét Nam nham gop phan nang cao hon nira
nang suét trong chin nudi trau thit, tao co so dit liéu cho viéc str dung 1au dai
trong san xuat, ching ti tién hanh dé tai: “Xdc dinh gia tri dinh dwéng cia
mét sé loai thike dn va mice dn thich hop cho trau giai doan sinh truéng”.

2. MUC TIEU CUA BE TAl
2.1. Muc tiéu tong quat

Xac dinh thanh phan hda hoc, ty 1¢ tiu héa mot s6 chat dinh dudng co

ban cua mot s6 loai thirc an nudi trau & Viét Nam bang phuong phap tiéu



hodin vivo va tiéu ho in vitro gas production. Béng thoi xac dinh dwoc muc
an thich hop cho trau giai doan sinh truéng 7-18 thang tudi.
2.2. Muc tiéu cu thé

- X4c dinh duogc thanh phan hoa hoc cia mét s loai thic an phd bién
nudi trau.

- Xac dinh duoc ty 18 tiéu hoa chat hitu co, gid tri ning luong trao doi
ctia mot s6 loai thirc an nudi trdu bang phwong phap tiéu hoa in vitro gas
production.

- Xac dinh duoc ty 18 tiéu hoa cac chat dinh dudng va gia tri ning lugng
trao doi cia mot s loai thire dn nuéi trau bang phuong phéap tiéu hoa in vivo.

- Xay dung phuong trinh héi quy tuyén tinh vé ty 1é tiéu hoa chat hitu co va
gid tri nang lugng trao doi gitra 2 phuong phap tiéu hoa in vivo va tiéu hod in vitro
gas production.

- Xac dinh muc an thich hgp cho trdu sinh truong ¢ giai doan 7-18
thang tudi.

3. Y NGHIA KHOA HOC VA THUC TIEN CUA LUAN AN
3.1. Y nghia khoa hoc

Két qua luan an da gop phan bd sung co sé dit liéu vé thanh phan héa hoc,
ty 16 tiéu hda cua cac chat dinh dudng (vat chat khé, protein, chat béo, xo tho,
NDF, ADF, khoang va chét hitu co), ctia mot s loai thire dn nudi trau.

Xac dinh duoc ty Ié tieu hoa chat hitu co (OMD) va gia tri nang lugng
trao d6i (ME) bang phuong phap tiéu hodinvitrova tiéu héa in vivo ciia mot so
loai thire an nudi trau ¢ Viét Nam tir thanh phan héa hoc va ham luong céc
chat dinh dudng tiéu hoa cua ching.

Xay dung dugc phuong trinh hoi quy tuyén tinh vé ty 1¢ tiéu hoé chat
hitu co va gia tri nang luong trao ddi gitra 2 phuong phap tiéu hoa in vivo va
tiéu hod in vitro gas production.

Xéc dinh dugoc mtc an thich hgp nuoi trau sinh truong & giai doan 7-18
thang tudi.



3.2. Y nghia thuc tién

Két qua caa luan &n 14 tai liéu tham khao c6 gia tri trong cong tac nghién
cuau khoa hoc va giang day cho cac nha nghién cuu, giang vién, sinh vién dai
hoc, thac sy, tién sy chuyén nganh chian nudi ¢ cac Truong Pai hoc, Vién
Nghién cau. Bong thoi, két qua nghién ctu nay ciing dwoc ap dung cho cac
doanh nghiép, chu trang trai, nguoi chan nudi trong xay dung mirc an thich hop
cho tréu sinh trudng giai doan 7 -18 thang tudi.

4. NHUNG PONG GOP MOI CUA LUAN AN

Luan 4n di xac dinh duoc thanh phan gia tri dinh dudng va ty 18 tiéu hoa
chat hiru co va gid tri ning luong trao d6i cua 11 loai nguyén liéu thic in nudi
trau (bao gém: 5 loai thirc an tho xanh, 3 loai thirc 4n thd kho va 3 loai thirc an
tinh) dya vao tiéu hoa in vitro gas production va tiéu hoa in vivo.

Luén an d3 xay dung duoc 3 phuong trinh hdi quy tuyén tinh wdce tinh
ty 1¢ tiéu hod chat hiru co va 3 phuong trinh hoi quy tuyén tinh wéc tinh gié tri
nang luong trao d6i ctia mot s6 loai thirc dn nudi trau gitra 2 phuong phaptiéu
hod in vivo va tiéu hod in vitro gas production véi hé sé twong quan chit ché.

Lu4n an d3 xac dinh dugc murc an thich hop, sir dung mot sé nguyén liéu

san c6 dé nudi trau sinh truong & giai doan 7 -18 thang tudi & Viét Nam.



Chuong 1
TONG QUAN TAI LIEU

1.1. Co sé khoa hoc cia van dé nghién ciru
1.1.1. Therc an cho gia suc nhai lai
1.1.1.1. Khai niém Vé thizc dn gia siic nhai lgi

Thire an cho gia stc nhai lai 1 nhitng san pham cd ngudn gbc thuc vat,
dong vat va khoang vat, nhitng san pham nay cung cap chat dinh dudng cho
con vat, cac chat dinh dudng d6 phai phi hop véi dic tinh sinh Iy, véi cau tao
bo may tiéu hoa gilp con vat cd thé an udng, tiéu hoa va hap thu duoc nham
sinh sdng binh thuong trong mot thoi gian.

Khéi niém thac an cho gia stc nhai lai thay doi tly thudc vao tung giai
doan phat trién kinh té x& hoi. Thoi ky chin nudi du muc, ¢o xanh trén bai chin
la ngudn thire an duy nhat. Khi nganh trong trot phat trién, thirc dn bao gém ca
c4c san pham phu cua cay trong. Dia vi ciia nganh chin nudi duoc nang cao,
ngudi ta gieo trong cay thirc an cho gia stc nhai lai, sir dung cac ngudn nguyén
liéu trong cac nganh céng nghiép, day manh céc bién phap bao quan, ché bién,
phdi hop thiic an, ap dung cac thanh tuyu moi nhat trong dinh dudng hoc gia
suc, st dung thtrc an c6 hiéu qua nhat nang cao ning suat nganh chan nuoi.

Theo Pond va cs. (1995) di dua ra khai niém vé chat dinh dudng nhu
sau: Chat dinh dudng la mot nguyén té hay mot hop chat héa hoc ma co thé
gitt dugc su sinh truong, sinh san, cho sita mot cach binh thuong hoac duy tri
su séng noi chung. Theo d6, thic an duoc dinh nghia 1a: mot vat lidu co thé
an dugc nhiam cung cap chit dinh dudng hay tit ca nhirng gi ma con gia suc
an vao hodc c6 thé an vao dugc ma c6 tac dong tich cuc dbi véi qua trinh trao
d6i chat thi goi la thirc an gia suc.
1.1.1.2. Phan logi thizc an gia siuc nhai lai

Dé st dung hiéu qua thire dn va c6 bién phap ché bién bao quan thich

hop can thiét phai phan loai thirc in.



C6 nhiéu cach phan loai thtc dn khac nhau, can cir vao nguon géc, dic
tinh dinh dudng, tinh chat thic an...

Phan loai thirc an la dua cac thirc an vao ting nhom, trong nhém doé co
cac thire an co cac dac tinh, gia tri dinh dudng tung tu nhau va c6 thé su dung
cuing mot muc dich (Dryden, 2010). Céc thirc an co cung ngudn goc thuong
c6 gié tri dinh dudng khong khac nhau qué nhiéu va vi thé cach ma chdng anh
huong dén ning suét gia stc ciing kha twong dong.

Hién nay, c6 mot s6 cach phan loai thirc an cho gia suc, tuy nhién hé
théng phan loai cia Harris va cs. (1980) duoc sir dung nhiéu hon. Ngoai ra
cling ¢6 nhiing hé thong khac dugc dé nghi nhung chua théng nhat nén chua
dugc cong bé (Dryden, 2010).

Theo hé théng phan loai cua Harris va cs. (1980) ddi véi thire dn cho
gia stc nhai lai duoc phan thanh 8 (tim) nhom nhu sau:

1. C6 khd, thie dn tho, co trong va cay thie in: Nhom nay lai duoc
chia thanh co khé, rom, thtrc dn tho, co trong va cay thtc n, thic an tho ho
dau cd hay khong c6 hat va Co kho, rom, thirc an tho, cé trong va cay thic in
thd khong phai ho dau cé hay khdng cé hat. Bac diém cia nhém nay la: Xo
thd (Crude fiber - CF) > 18%, chat khd (DM - Dry mater), tuong duong vdi
22 - 25% xo khong tan trong moi truong a xit (ADF - Acid Detergent Fiber).

2. Co trén dong co va thic an tho trén ddng (standing hay), khong xu
ly, ché bién; dac diém ciia nhém nay tuwong tu nhom 1.

3. Thirc an u chua: gém c¢o hoa thao va ho dau 1, cay ngd u.

4. Thic an nang luong: Pic diém nhom nay c¢é xo thd (Crude fiber -
CF) < 18%; Protein thé (Crude protein - CP) < 20%. Nhém nay duoc chia
thanh: ngii c6c, phu pham ché bién ngii cc, cu, qua, hat.

5. Thtrc 3n bd sung protein: 1a nhdm thic an véi dic diém: CP>20%;
CF<18%. Nhoém nay dugc chia thanh 2 nhém chinh: (i) c6 ngudn géc tir thuc

vat va (ii) c6 ngudn gdc tir dong vat.



6. Thirc dn bb sung khoang (premix khoang, bot da, bot vo so, bc...)

7. Thirc an bd sung vitamin (premix vitamin, rau muéng, bi do, ca rot..)

8. Céc chat bd sung khac.

1.1.2. Mét sé loai thire dn nuéi triu
1.1.2.1. Thitc an tho xanh

Thuc té cho thiy ngudn thtc dn chinh cho trau trude day va cho dén
hién nay van 1a nguén thirc in thé xanh.

Cay thtrc an xanh 1a nhirng cay co6 hoa thao, cay dau than thao hay than
g6 ma né co thé duoc sir dung lam thirc an gia stic. Nhiing cay nay ciing c6
thé duoc sir dung vao viéc quan Iy tot hon ngudn tai nguyén nhu bao vé dat
chéng x6i mon, 1am ting d6 mau m& cua dat va han ché co dai.

Thire 4n thd xanh 14 ngudn thirc dn cho trau ré nhat. Viéc quan ly thie an
thd xanh cho trau nhim dam bao chat lugng va sb luong thirc an cho trau, dic
biét thirc n cho vu dong. Chat luong thirc dn thdé xanh phu thudc vao giéng co,
chat dat, diéu kién khi hau va phan bon cho co, cling nhu cach chim soc ching.
Can cung cap thirc an xanh c6 chét luong tét cho trau, tranh cho trau an thirc an
c6 1an c6 dai, co bi méc hoac méc, co 1an c4c tap chat khac nhu tai ni long, cac
vat sac nhon... s& gy nguy hiém cho trau. Ngoai viéc chim soc ¢ an dung ky
thuat, thi can phai thu hoach co dang Ita, thuong cac giong co thu tir laa tha 2
tir 40-45 ngay- dé dam bao chét luong co. TAc gia Pipat va cs. (2014) cong bé:
Co VAO06 thu hoach & thoi diém 45 ngay c6 protein thd 10,3%; vat chat kho
15 — 16%; ADF 44,1%; NDF 66,8%; Ash 14,5%.

Hang ngay trau truong thanh can in khéi luong thic dn (cd) vao
khoang 9-10% khéi luong co thé, ngoai ra can an thém thuc an tinh. Trong co
c4u gia thanh chin nuoi, thie an c6 vai trd quyét dinh, chiém tir 70-80%. Khi
chin nudi & ho néng dan, thudng nguon thie an 1a ngudn co ty nhién tan
dung. Tuy nhién, hién nay dat dai da duoc sir dung téi da cho cac muc dich

khac nhau nhu trong IGa va hoa mau, trdng rau, 1am khu cong nghiép....nén



dién tich dat co co tu nhién con rat it. Hién con mot sé noi nhu bo dé, bo cac
ruong lda va hoa mau, khu doi ndi trong cay 1am nghiép...nhung ngudn nay
cling tré nén ngay cang bi thu hep, mat khac co tu nhién thu luom duogc tu
nhitng khu tréng 10a, hoa mau d& bi nhiém mét sb chat hoa hoc (thudc trir sau)
gay nguy hiém cho trau (trau rat man cam).Pham Van Quyén va cs. (2021) cho
biét: Co P. Hamill va c6 VAO6 trong tai Tra Vinh c6 ham luong vat chat kho;
protein tho; xo tho 1an luot 1a; 21,50; 12,10; 34,23% va 15,92; 8,90; 29,62%.

Trong cay thire dn chdan nudi trau: Pay 1a giai phap chi dong cung cap
nguon thire dn cho gia stic, dam bao du s6 lwong va chat luong, dai déu cac vu
trong naim. C&c gidng cay thirc an thong thuong 1a cac gidng cé ning xuét
cao, pham chat tdt, phi hop véi diéu kién sinh thai caa ting ving va theo nhu
cau cua ting loai gia stc, chiu thAm canh cao.

Ngudn thire an thod xanh c¢o thé sir dung tir 2 nguon:

*Nguon thize dn san ¢6 ¢ dia phwong.

La nhitng giong da sinh truéng va phat trién tir 1au ¢ dia phuong, do
vay no co tinh thich nghi cao véi diéu kién khi hau, dat dai, quen véi gia stc
cua ving. Céc gidng co nay déu dé trong va c6 kha ning nhan ra dién rong
nhanh, chi can tac dong thém céac bién phap ky thuat 1a c6 thé cho mot luong
thirc an xanh cao.

Pay 1a ngudn cung cip thic an xanh cho gia suc réat tét, mot sé giéng
mang nhiéu dac tinh qui, nén ching ta can duy tri va khai thac nhu cdy dau
méo, co hoa trang, cay coé ving.....

Than 14 ngd ciing 1a ngudn cung cap thirc an thd xanh quan trong cho
trau bach, dac biét trong vu déng. Than, 14 ngd co thé tan dung trong hoic sau
khi thu bap, va ciing c6 thé trong ngd day dé cung cap thic an cho trau.

*Giong cay thize an nhdp ngi.

La nhitng gidng nhap tir cac nudc khac trén thé gidi, qua qué trinh
nghién cuu khao nghiém thich nghi, danh gia tai Viét Nam chon loc ra mot sb
gidng phi hop, dua vao san Xuat.



Trong nhitng nam qua cung vo&i cac chuong trinh khoa hoc k¥ thuat
phat trién chin nuoi, hop tac véi cac to chic qubc té. Chung ta da nhap nhiéu
gidng co nhiét doi, bao gdm gidng c6 hoa thao va co ho dau tir Australia, Cu
Ba, Théi Lan, Newzealand...trong & nhiéu ving sinh thai khac nhau va da dat
duoc két qua nhat dinh.

Trong d6 c¢6 mot sb gidng co chinh co thé trong & khu vuc trung du va
mién ndi va phd hop tao nguén thirc dn cho trau bach trong vu dong.

* Cé Voi. (Pennisetum pur pureum) la cé 1au nam co thé chiu duoc
kho han, giai doan sinh truong chinh trong moa hé khi nhiét ¢6 va am d¢ cao.
Sinh truéong cham trong mua doéng va min cam véi swong mudi. Nhiét do
thich hop nhét cho sinh truéng tir 25 — 40°C. Nhiét d6 thap nhat cho su sinh
truong khoang 15°C. C6 voi ¢6 thé sinh truéng ¢ nhitng vung cao ti 2000m
so Vi muc nude bién. Thich hop nhat véi dat giau dinh dudng c6 tang canh
tac sau, pH = 6 — 7, dat khdng bun, Gng. Thich hop trong nhitng ving c6
luong mua khoang 1500 mm/ndm. Co voi c6 nang suat rat Ién, tir 150 — 300
tan/ha/ndm. C6 thé Ién t6i 500 tan/ha/nam. Co voi dung lam thic an tuoi hay
1 cho ning suat cao. Sau khi trong 3 thang c6 thé cit Ia dau, sau d6 40 — 45
ngay thi cat lia tiép theo. Cat lan dau cit sat mat dat cho cay sinh truong va
dé nhanh nhiéu, khong troi 1én mat dat. Néu sir dung tét cho ning suét cao
trong 10 nam lién. C6 thé trong xen vai cac cay ho dau.

Lyimo va cs. (2016) cho biét, ham lugng protein thd c6 trong co
Voi la 10,1%.

* Cé Panicummaximum hamil (P. hamil):Co P.Hamill c6 ngudn géc
tir cac nuéc chau Phi nhiét di va phan bd rong rai ¢ cac nuéc nhiét dsi, can
nhiét dgi. Lan dau tién c6 Ghiné duge dua vao Bic bo nam 1900 va duoc
trong ¢ Hai Kién. Trudc d6 nim 1875 di duoc dua vao trong & Nam bo. (Tha
Dau Mot) cing ¢é 16ng Para. Cé P.Hamill duoc coi 1a mot trong nhiing loai

co tot nhat Viét Nam, than cao téi 2 - 3m, khong c6 than bo, chi phan nhéanh
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va tao thanh bui. Be 14 moc quanh gbc ¢6 mau tim, ca be va 14 c6 16ng nho va
tring nhat 14 ¢ be 1a. Nhiing 14 phia trén ngan va co be 1a dai nén khéng che
nang cho nhiing 14 dudi, 14 c6 kha ning xoay theo chiéu nang. Ty Ié 14/than Ia
5/7, cum hoa hinh chuy dac trung cua Panicum, hat hoa det, cting c6 16ng nho
va min. Bo ré c6 nhiéu nhéanh, phat trién rat manh, thich hop & nhiét do 25-
37°C va am do 80%. Co thuong phan bd trong khoang 16,3-28,7 d6 Vi do
Béac Nam. Do cao c6 thé dén 2500m so véi mue nudce bién. Lugng mua binh
quan 1a 1000 mm/nam. Co khdng c6 kha ning sinh truéng & ving dat nudc
hay bi ngap lut. Co ciing khong thuc sy chiu han nhiéu. Co c6 thé thich tng
véi nhiéu loai dat nhung cho nang suét cao khi dat nhidu mun va dinh dudng.
Co thich nghi véi nhiing viéc trong trén nhitng ving dat déc nén nhiéu noi six
dung chung dé trong trén cac duong dong muc hay trong dé bao vé dat chong
x6a mon.Nguyén Thi Thuy va cs. (2018) cho biét: Co P. Hamill ¢6 ham luong
vat chat kho dao dong tir 20,1- 20,6%; protein thd 10,4 - 10,9%; xo tho 32,1-
33,0% va khoang téng s6 1,80 - 2,01%.
1.1.2.2. Thitc an tho kho

Thire dn tho kho bao gdm co kho, rom, than cdy ngd gia, cay lac, than
dau d6 va cac phu pham ndng nghiép khac. Loai thirc an nay thuong cd ham
luong xo cao (20 - 35% tinh trong chat kho) va twong ddi nghéo chat dinh
dudng. Nhung & nudc ta binh quan dat néng nghiép tinh trén mot dau nguoi
rat thap (0,1ha/ngudi), bai chan tha it; phan 16n bai chin lai 1a d6i ndi troc c6
d6 dbc cao, dat xau va kho can. Do d6 ¢ nhiéu ving, thirc an tho va phu pham
ndng nghiép tra thanh thire an chinh cia trau bo nhat 1a trong moa khoé va vu
dong. Tuy nhién cac chat dinh dudng trong phu pham néng nghiép khong du
dap wng nhu cau cua gia stc, cho nén can bd sung them mét phan cé xanh
hoac cac loai thire an khac.

Rom: Hang nam uéc tinh & nudce ta c6 khoang 20 triéu tin rom (1 laa:

1 rom). Rom c6 ham luong xo cao (320-350 g/kg CK) nghéo protein (20-
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30g/kg). Chit xo cua rom kho tiéu hoa vi bi lignin hod. Néu duoc kiém hoa
bang uré, amoniac hay x(t s& lam ting ty 18 tiéu hoa va gia tri dinh dudng.
Tuy gia tri dinh dudng cta cia rom thip nhung lai 12 nguén thic an ré tién va
ndng dan co tap quan sir dung tir 1au doi.

Nguyén Binh Trudng va cs. (2019), khi tién hanh nghién ciu khao séat
ham lwgng NDF trong khau phan dn cua bo thit tai tinh An Giang cho biét:
thanh phan dinh dudng cé trongrom kho 1a rat thap véi cac gia tri DM, CP,
CF, NDF, ADF, va OM lan luot 13: 89,1, 5,26; 31,7; 47,4; 67,7 va 88,1%; CU
Thi Thién Thu va cs. (2020) phan tich thanh phan ho& hoc cua rom khé cho
biét: DM, CP, EE, CF va Ash twong tng 88,40; 4,59; 1,70; 35,10 va 13,80%.

Cay ngd sau khi thu béap: La ngudn thicc an thoé quan trong cho trau
bd & nhiéu ving. Gia tri dinh dudng cua ching phu thudc vao gidng ngd va
thoi vu thu hoach. Trong 1 kg than cay ngd c6 600 - 700 g chat khd, 60 - 70 g
protein, 280 - 300 g xo. Ty 1€ sir dung va gié tri dinh dudng cua than cay ngd
s& dugc nang 1&n néu duogc ché bién bing uré hoic amoniac.

Cé kho: C6 gia tri dinh dudng cao hon so vdi cac loai phu pham néng
nghiép khéc. Chat luong caa chiing phu thudc vao gidng co, diéu kién thoi tiét
lac phoi khé (néu gap mua chat dinh dudng s& kém). Ciing nhu diéu kién bao
quan. Co khd dugc phoi kiét, cho dén lac ham lugng nuéc chi con 15 - 17%.
Khi do am trong co khd con trén 18%, cac vi sinh vat va nam mébc dé phat
trién 1am giam gia tri dinh dudng cta cé khé trong qua trinh bao quan. Co
tuoi non dugc phoi khé nhanh c6 gia tri dinh dudng cao hon co gia qua lua.
Co kho la cay ho dau c6 ham luong protein va khoang da lugng, vi lugng cao
hon c6 khd 1a cay co hoa thao. Khuong Vian Nam va cs. (2018) cho biét: Co
Decumbens kho ¢6 ham lugng DM la 90,12%; CP la 9,56%; CF la 31,04%;
NDF la 68,22%; ADF la 36,38%; Ash la 8,54% va c6 Ruzi kh6 c¢6 ham lugng
DM la 89,15%; CP la 10,65%; CF la 30,55%; NDF la 68,95%; ADF la
36,51%; Ash la 8,92%.
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1.1.2.3. Thurc an tinh

Thire an tinh duoc cung cap cha yéu tir cac loai hat ngii céc nhu thoc,
ngd, san, dau twong....Thirc an tinh it xo nhung chtra nhiéu niang luong.

Chét luong thtrc an tinh can duoc kiém soat chit chg, tranh cho an thirc
an 6i, mdc, 1an tap chat. Hat ngii c6c co thé nghién v, hodc an nguyén hat
(théc), khdng nén nghién thirc an qua min c6 thé gay ra nhitng van dé vé
duong hd hap hoic gay tiéu chay. Thoc I3 loai thirc dn tinh kha thich hop cho
ngua Vi chling c6 ham luong xo, protein cao hon ngd va 1a ngudn thirc an san
c6 & moi gia dinh, d& mua hon ngd. Ngb cung cip ngudn ning luong 16n hon
cac loai hat khac, gilp ngua ting trong nhanh. Hau nhu cac loai hat ngii c6c
déu c6 ham lugng phdt pho cao, nhung ham lugng canxi thap.Nguyén Ngoc
Kién va cs. (2018) phan tich thanh phan dinh dudng cua bot ngd cho biét:
DM, CP, EE, CF va Ash tuong tng 84,60; 11,57; 6,02; 2,60 va 2,83%.
1.1.2.4. Thite dn b6 sung

Nhin chung doi véi ngua it khi bo sung khoang, vitamin vi hau nhu
chung da duoc cung cap di boi khau phan in binh thuong. Thic an bo sung
thém cho ngua thuong chi 1a protein (dau tuong, bot ca...) va phdt pho, can xi,
dac biét 1a mudi.
1.1.2.5. Thitc an hon hep hoan chinh

Thire an hdn hop hoan chinh 12 loai thirc 4n da duoc phdi hop day du
chat dinh dudng cho nhu ciu cua con vat. Thong thuong dbi voi ngua, thirc
an hon hop duoc phdi tron giira thire an tinh (nhu cac loai hat ngii ¢6c) va bot
c6 ho hoa thao va bo dau. Khi st dung thirc an hdn hop, ngua khéng can cho
an thém thire an tho xanh. Tuy nhién, hién nay trén thi truong chi yéu 1a thic
an hon hop cho bo sita, khdng co thire dn hon hop riéng cho ngua ma phai dat
hang trudc, nhung gia thanh cao.

1.1.3. Piic diém tiéu hda dg cé cia gia stc nhai lgi
1.1.3.1. Cdu tgo cua dg day cua gia suc nhai lgi

Hé tiéu hoa cua loai gia stc nhai lai duoc dic trung boi hé da day gom 4
tai: 3 ti trwdc 12 da co, da to ong, da 14 sach va tdi thir 4 sau cuing 1a da mui khé.
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Da c6 1a ti 16n nhat, chiém hau hét nira trai xoang bung, tir co hoanh
dén xoang chau. Da co chiém t&i 85- 92% dung tich da day, 75% dung tich
duong tiéu hda, cé tac dung tich trir, nhao tron va Ién men phan giai thace an.
Thtte dn sau khi duoc nudt xudng da co, phan 16n duoc 18n men bai hé vi sinh
vt cong sinh noi ddy. Chat chaa trung binh trong da c6 c6 khoang 850-
930gam nudc/kg nhung ton tai ¢ hai tang: ting l6ng ¢ phia dudi chta nhiéu
tiéu phan thizc an min, lo lang trong d6 va tang trén kho hon chira nhiéu thic
an kich thugc Ién. Ngoai chic nang 1én men, da co con cé vai tro hap thu. Cac
axit béo bay hoi (AXBBH) sinh ra tir qua trinh Ién men vi sinh vat dugc hap
thu qua véch da co (cling nhu da t6 ong va da 14 sch) vao méau va trg thanh
ngudn nang lugng cho vat cha. Sinh khéi vi sinh vat cing véi nhiing tiéu
phan thirc an c6 kich thudc bé (<Imm) s& di xudng da mdi khé va ruot dé
duoc tiéu hoa tiép boi men cua duong tiéu hoa.

Da t6 ong 1a phan kéo dai cua da co cd niém mac dugc ciu tao trong
gidng nhu t6 ong va co chirc ning chinh 1a day cac thic an ran va cac thire an
chua duoc nghién nho tra lai da co, dong thoi day cac thic an dang nudc vao
da 14 sach. Da to ong ciing gitp cho viéc day cac miéng thirc an ¢ qua thuc
quan I&én miéng dé nhai lai.

Da 14 sach c6 niém mac gap nép nhiéu lan (ting dién tich tiép xc), co
nhiém vu chinh 1a nghién nat céc tiéu phan thac an, hap thu nudc cing cac
ion Na*, K*..., hap thu cac axit béo bay hoi trong dudng chét di qua.

Da mui khé c6 hé théng tuyén phat trién manh va cé chirc nang tuong
tu nhu da day cua gia sic da day don, tic 14 tiéu héa thirc dn bang dich vi
(chwra HCI va men pepsin).
1.1.3.2. Hé vi sinh vdt da co

Chét chira da co 1a mot hdn hop gdm thic an dn vao, vi sinh vat da co,
cac san pham trao doi trung gian, nudc bot va cac chat ché tiét vao qua vach

da co. Day 1a mot hé sinh thai rat phtc hop trong d6 lién tuc c6 sy tuong tac
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gitra thirc an, hé vi sinh vat va vat chu. Da c6 ¢6 moéi trueong thuan lgi cho
vi sinh vat (VSV) yém khi séng va phat trién. Dap lai, VSV da co dong gop
vai tro rat quan trong vao qué trinh tiéu hod thuc an cua vat chu, dic biét 1a
nhd ching c6 cac enzyme phan giai lién két B-glucosid cua xo trong vach
té bao thyuc vat cua thirc an va c6 kha ning tong hop dai phan tu protein tir
ammonia (NH3).

Hé vi sinh vat cong sinh trong da co va da t6 ong rat phac tap va duoc goi
chung 1a vi sinh vat da co. Hé vi sinh vdt da co gom c6 ba nhém chinh 14 vi
khuan (Bacteria), dong vat nguyén sinh(protozoa) va nAm(Fungi): ngoai ra con
c6 mycoplasma, cac loai virus va cc thé thuc khuan. Mycoplasma, virus va thé
thuc khuan khéng déng vai tro quan trong trong tiéu hoda thirc an. Quan thé vi
sinh vatda c6 ¢6 su bién d6i theo thoi gian va phu thudc vao tinh chat caa khau
phan thirc an. Hé vi sinh vat da co déu la sinh vat yém khi va song chu yéu bang
nang luong sinh ra tir qué trinh 18n men céac chat dinh dudng.

- Vi khudn (bacteria)

Vi khuan xuat hién trong da co loai nhai lai trong la tudi con non, mac
du ching dugc nudi tach biét hoac cung véi me ching. Thong thuong vi
khuanchiém sé lugng I6n nhat trong VSV da co6 va la tac nhan chinh trong qua
trinh tiéu hoéa xo. Téng sé vi khuan da co thuong vao khoang 10°- 10% té
bao/g chat chira da co. Trong da co vi khuan & thé tu do chiém khoang 25-
30%, con lai bam vao thirc an, biéu md va protozoa.

- Protozoa xuét hién trong da co khi gia stc bt dau an thire an thuc vat
thd. Sau khi dé va trong thoi gian bl sira, da day trudéc khbéng co
protozoa.Protozoa khdng thich wng véi méi truong bén ngoai va bi chét rat
nhanh. Trong da cé protozoa c6 sb luong vao khoang 10° - 10° té bao/g chat
chtra da co, it hon vi khuan nhung kich thudc 16n hon nén c6 thé tuong duong
vé sinh khéi. C6 hon 100 loai protozoa da dugc xac dinh. Mai lodi gia stc co

s6 loai protozoa kha dic thu.
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Protozoa trong da co 1a cac loai ciliate thuoc hai ho khac nhau gém ho
Isotrichidae c6 co thé rdng duoc phi cac tiém mao, ho kia 13 Ophryoscolecidae
gom nhiéu loai khac nhau vé kich thudc, hinh thai va dién mao.

Protozoa cd mot sé tac dung sau:

+ Tiéu héa tinh bot va duong.

+ Xé rach mang té bao thyc vat.

+ Tich Ity polysaccarid.

+ Bao ton mach ndi ddi cac axit béo khong no.

+ Protozoa khong tong hop dugc vitamin ma st dung vitamin tir thic
an hay do vi khuan tao nén lam giam rat nhiéu vitamin cua vat chu.

- Nam (Fungi)

Chtrc nang ctia nam trong da c6 1 :

+ Moc chdi pha v cau trdc thanh té bao thuc vat, 1am giam do bén chat
cua cau trdc nay, gop phan pha vd cac manh thirc an trong qué trinh nhai lai,
su pha v& nay tao diéu kién cho Bacteria bam vao cau trdc té bao va tiép tuc
phan giai xo.

+ Mat khac, ban than nim ciing tiét ra cac loai men phan giai gluxit.
Phirc hop men tiéu héa xo cua nam dé dang hoa tan hon ctiia men vi khuan.
Chinh vi thé nam c6 kha niang tan cdng cac tiéu phan thire an cimg hon va 1én
men chdng véi tbc do nhanh hon so véi vi khuan.

Nhu vay, su ¢6 mit cia ndm lam tang toc d6 tiéu hoa xo. Piéu nay dic
biét co y nghia d6i voi viéc tiéu hoa thirc an thd xo bi lignin hda.
1.1.3.3. Tiéu hoéa thure an

- Phan giai gluxit

Qua trinh phan giai cac gluxit phuc tap tao ra cac duong don. Nhirng
phan tr ndy 1a san pham trung gian va duoc 18n men tiép theo bai vi sinh

vatda co. Qua trinh nay sinh ra nang luong dudi dang ATP va cdc AXBBH
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cho vat chu. D6 la cac axit acetic, propionic vabutyrictheo mot ty € tuong
d6i khoang 70:20:8 ciing véi mot lwong nho izobutyric, izovaleric vavaleric
(Nguyén Xuan Trach, 2003).

- Phan giai protein

Khoang 40-60% protein thirc an dau tién dugc 18n men phan giai trong
da co thanh céc peptit, sau d6 thanh cac axit amin va duoc giai phdng vao moi
truong da co (Leng va Nolan, 1984). Trong mdi trudng da cé hau hét cac axit
amin duoc khir trong cac té bao vi sinh vat thanh cac o - xetoaxit, amoniac,
AXBBH mach ngin, CO,(Preston va Leng, 1987). Mot san pham cua qué
trinh nay sau d6 duoc vi sinh vat sir dung dé tong hop thanh céac phan hitu co
khéc, gom protein va cac axit nucleic. Pay chinh 1a ngudn nguyén liéu chinh
cho qué trinh tong hop 1én dai phan tu protein caa sinh khdi vi sinh vat, luong
sinh khéi vi sinh vat nay lai cung cap protein cho vat chu.

- Phén giai lipit

Lipit trong thitc an khi vao moi truong da co thuong cO dang
trixylglyxerol va glactolipit, ching bi thuay phéan bdéi lipaza cta vi sinh vat.
Glyxerol va galactoza duoc 1én men ngay thanh cac AXBBH. Cac AXBBH giai
phong ra duoc trung hoa & pH da cé chi yéu dudi dang mubi canxi co do hoa
tan thap va bam vao bé mit vi khuan va cac tiéu phan thtrc an. Chinh vi thé ty 16
md qué cao trong khau phan thuong 1am giam kha ning tiéu hoa xo ¢ da co. Tuy
nhién kha ning tiéu hoa m& caa vi sinh vat da co rat han ché, cho nén khau phan
nhiéu m& s& 1am giam tiéu hoéa xo va thu nhan thie an. Di voi cac thire an phu
pham xo ham luong md trong d6 rat thap nén dinh dudng caa gia suc nhai lai it
chiu anh huéng cua tiéu hda md trong da cé (Nguyén Xuan Trach, 2003).
1.1.4. Mgt s6 phwong phdp nghién ciru xdc dinh ty 1é tiéu hod, gia tri dinh
dwong thire an cho dai gia suc

Xac dinh ty 1¢ tiéu hoa dé danh gia gia tri dinh dudng cua thic dn hay

con goi 1a phuong phap thir mirc tiéu hod. Phuong phap nay duoc st dung dé
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xac dinh, tinh todn phan c6 kha ning tiéu hoa dwgc cua thirc an trong co thé
gia suc két hop voi phuong phép phén tich thirc dn (phan tich thanh phan dinh
dudng), hai phuong phap nay xac dinh gia tri dinh dudng cua thirc an kha
chinh xé&c. Céc thi nghiém tiéu héa va dinh dudng nham 3 muc tiéu:

1. Xem xét anh huong cua dinh dudng dén nang suat cua gia suc.

2. Xac dinh luong thire @n an vao cuia cac loai thirc an va khau phan
khac nhau.

3. Xac dinh thanh phan dinh dudng duoc gia stc an vao, ty 18 tiéu hoa
va gid tri nang luong cua thic an va khau phan.

Ty thudc vao muc dich ma kiéu thiét ké thi nghiém va loai sé liéu can
thu thap khéac nhau. Vi du: Céc thiét ké thi nghiém kiéu khdi ngau nhién hoan
toan (CRBD- Completely randomized block design) va ngau nhién hoan toan
(CRD - Completely randomized design), thuwong dugc dung cho muc tiéu 1va
2. Riéng thiét ké thi nghiém kiéu 6 vudng la tinh don hoic kép (single latin
square va double latin square) lai dugc dung cho céc thi nghiém ¢ muc tiéu 3

C6 hai phuong phap co ban dé xac dinh ty Ié tiéu hoa 1a: (i) xac dinh ty
& tiéu hod truc tiép trén co thé con vat (in vivo) va (ii) xac dinh ty 1¢ tiéu hoa
gian tiép trong phong thi nghiém (in vitro).

Xac dinh ty 1¢ tiéu hoa in vivo hay con goi 1a phuong phép thu thap tong
s6 (total collection). Theo phuong phap ndy, lwong thirc dn an vao, con thira,
phan va nudc tiéu cia ting cé thé gia sic duoc thu thap, can va ghi chép hang
ngay trong thoi gian thi nghiém 7-10 ngay dé tinh ty 18 tiéu hda céc chat dinh
dudng. Phuong phap nay chinh x4c nhét, nhung gia thanh cao, tén nhiéu thoi
gian, can khéi luong 16n thirc dn nhung lai chi xac dinh dugc mot sé lwong han
ché c4c loai thie an (Cochran va Galyean, 1994; Burns va cs., 1994).

Xac dinh ty Ié tiéu hoa gian tiép trong phong thi nghiém (in vitro) duoc sir
dung dé wdc tinh mtc 6 phan giai va tiéu hda thire an rt quan trong trong dinh
dudng gia stc nhai lai. Phuong phap nay can phai dat cac yéu cau: kha nang lip
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lai, chinh xac so véi cac két qua in vivo (Markar, 2004). Ty 18 tiéu hoa va gia tri
dinh dudng cua thic an cho gia sc nhai lai hién duoc xac dinh bang nhiéu
phuong phap phong thi nghi¢ém khac nhau nhu:

1) Phuong phap cua Tilley va Terry (1963);

2) Phuong phap in vitrogas production cta Pai hoc Hoheinhem (Durc)
(Menke va Steingass, 1988);

3) Phuong phap insitu hay nylonbags (Mehrez va Orskov, 1977);

4) Phuong phap dung enzyme pepsine va cellulase;

5) Phuong phap quang phd hap phu can hong ngoai (NIRS - Near
Infrared Reflectance Spectroscopy).

Céac phuong phap gian tiép 1-3 va phuong phap 5 hop Iy va hitu dung
hon cac phuong phap hoa hoc (dung héa chat) vi & cac phuong phap 1-3 vi
sinh vat va enzyme dung trong cic phuong phap nay man cam hon véi cac
yéu t6 c6 anh huong dén ty & va téc do tiéu hoa thirc an (Van Soest, 1994).
Riéng phuong phap 5 1a phuong phap khong dung hoa chat va khdng gay 6
nhiém moi truong.

Phan dudi day sé tap trung thao luan ky vé hai phuong phép tiéu hoain
vivo va tiéu hod in vitro gas production.
1.1.4.1. Phuong phdp xdc dinh ty 1é tiéu hod truc tiép trén co thé con vat (in
Vivo) hay con goi la phwong phdp thu thap tong sé (Total collection)

Phuong phap nay duogc tién hanh gom 2 giai doan: giai doan chuan bi
(hay giai doan thich nghi) va giai doan thi nghiém (hay giai doan thu phan).
Theo phuong phap nay can chon nhiing gia stic khoe manh, ¢ sac san xuét
dai dién chung cho dan, dé dua vao thi nghiém. Theo phuong phap nay luong
thirc dn n vao, thic dn con thira, phan va nudc tiéu thai ra cua tirng ca thé gia
stic dugc thu thap, can va ghi chép hang ngay trong thoi gian thi nghiém 7 -

10 ngay (Cochran va Galyean, 1994, Burns va cs., 1994).
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Giai doan chudn bj: Can phai c6 thoi gian nhit dinh dé con vat bai tiét
hét thirc n cii trong duong tiéu hoa, 1am quen véi thiee dn thi nghiém va cé
diéu kién dé quan sat trang thai cua con vat. Thoi gian chuan bi caa mdi loai
gia suc khac nhau thi khac nhau: Trau, bo, dé, ctru tr 10 - 15 ngay.

Trong giai doan chuan bi, gia suc dugc nudi khau phan thi nghiém vaoi
luong an tu do va sau d6 xac dinh luong an vao t6i da. Nuéc uéng dugc cung
cap day du. Thong thuong gia stic sir dung voi ubng nudc tu dong, néu khong
thi ty 18 nudc véi thie an cung cap duoc &p dung 1a 2- 4:1. Ty 1é nudc cao
trong mua kho.

Giai dogn thi nghiém: ddi voi dai gia suc thuong kéo dai 5-10 ngay.
Thoi gian c6 thé ngan hodc dai hon phy thudc loai thiuc an nhu di dé cap &
trén. Trong giai doan nay, gia suc dugc nudi khau phan thi nghiém, thong
thuong lwong dn hang ngay thap hon lugng an téi da cia giai doan chuan bi
(nudi & mirc duy tri). Phan dugc thu hang ngay va can dé xac dinh khéi luong,
sau d6 1ay khoang 10% dem bao quan ¢ nhiét d6 4°C dé lay mau phan tich sau
nay. Mau phan duoc lay khoang 10% cua tong luong mau phan va nudc tiéu
cua ca giai doan thi nghiém, tron déu va lay mau dem sy & nhiét d6 60°C bao
quan va phan tich thanh phan dinh dudng vé sau.

Truac khi lam thi nghiém tiéu hoa, nguoi ta xac dinh GE cua thic an
bang phuong phap do nhiét luong trén thiét bi bomb calorimeter. Pé xac dinh
DE, ngoai thirc in, phan ciing dugc thu thap va dét bang bomb calorimeter.

Pé xac dinh ME, ngoai thirc an, phan, nudc tiéu ciling dugc thu thap va
d6t bang bomb calorimeter. Bén canh d6, tong lwong khi métan phat thai tir da
Co cling phai do va tinh nang lugng tir kKhi métan.

Phuong phap nay xac dinh chinh xac ty 1€ tiéu hda cua thirc an nhung
gia thanh cao, ton nhiéu thoi gian, can khéi luong 16n thic an va do d6 chi

xac dinh duoc sb lwong han ché cac loai thirc an.
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1.1.4.2. Phwong phdp xdc dinh ty ¢ tiéu hoda gian tiép trén méi trirong da co
nhan tao bang phuwong phdp tiéu hod in vitro gas production
a. Gigi thiéu chung vé phuwong phdp

Xac dinh ty I¢é tiéu hda trén moi truong da co nhan tao hay con goi la
phuong phép tiéu hoain vitro, phuong phap nay thuong duoc &p dung dé tinh
toan kha nang tiéu hoa cua thirc an tho xanh, thirc an giau xo.

Gia tri dinh dudng cua thic dn duoc xac dinh khong chi bang thanh
phan hda hoc ma con bang ca toc do va ty 18 tiéu hoa caa ching. Thi nghiém
tiéu hoa in vivo la mot phuong phap quan trong trong viéc xac dinh gié tri
dinh dudng cua thic an gia sic nhai lai. Tuy nhién, ddy la phuong phap dat
tién va ton nhiéu thoi gian dé thuc hién. Khong phai lic nao ciing c6 thé danh
gia gia tri dinh dudng cua céc loai thirc an trong thi nghiém nuéi dudng. Vi ly
do trén da c6 mot s6 nghién cau véi muc dich tim ra phuong phap chan doan
nhanh va don gian, d6 1a phuong phép tiéu hoain vitro dé cd thé xac dinh
nhanh mot sb luong 16n céc nguyén liéu thire dn tho, thic an tinh... dong thoi
chan doan ty 18 tiéu hoa va gia tri nang luong. Menke va cs. (1979)da phat
trién ky thuat sinh khi (in vitro gas production) dé danh gia gia tri dinh dudng
cac loai thirc an. K§ thuat nay phat hién duoc céac sai khac nho trong mot so
loai thtrc n va cho phép 14y mau l3p lai thuong xuyén hon so voi cac phuong
phap xac dinh ty I¢ tiéu hoa in vivo (De Peters va cs., 2003). Luong khi sinh
ra khi 1én men thiic an c6 thé dung dé do gian tiép kha ning tiéu hoa chat kho.
Luong khi sinh ra khi & 200 mg chat khd mau thac an tai thoi diém 24 gio
cling véi protein thd va khoang tong sé c6 thé xac dinh dugc gia tri ning
lugng va ty 1 tiéu hoa chat hitu co (Menke va cs., 1979). Luong khi sinh ra
con lién gquan tadi viéc san sinh cac axit béo bay hoi sau d6 1én men chiing, vi
thé viéc 1&n men cac chat 16n hon lugng khi sinh ra (Blummel va Orskov,
1993). Ky thuat sinh khi con la k¥ thuat tin cay trong xac dinh gia tri dinh

dudng va so sanh cac loai co.
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Nguyén ly cia phuong phap 1a khi 1én men yém khi thirc 4n trong da c6
bai vi sinh vat s& tao ra axit béo mach ngan (SCFA), CO,, CH, va mét lugng
nhé hydro, axit béo mach ngan trong ca hai diéu kién in vivo va in vitro s&
phan tng véi dém bicarbonate (NaHCO3) dé giai phong them CO, (Markar,
2004). Nhu vay, qua trinh sinh khi xay ra dong thoi, song hanh vai qué trinh
phan giai xo. Luong khi sinh ra khi u thire an véi dich da co trong diéu kién in
vitro vi thé c6 quan hé chat ché& vai ty 1¢ tiéu hoa va gié tri nang lugng cua
thirc an (Menke va cs., 1979; Menke va Steingass, 1988). Vi nhiing nguyén
nhan ké trén, do lugng khi sinh ra khong nhiing c6 thé st dung dé xac dinh
tbc do va ty 18 tiu hoa ma con co6 thé dung dé xac dinh tuong tac giira Cac
thanh phan thirc an trong khau phan (Prasard va cs., 1994).

Dé x4c dinh dong thai sinh khi in vitro gas production cua thirc n tién
hanh u mot lwong mAu thitre an nhit dinh hodc mot mau nhat dinh caa khau
phan (thuong 200 - 300 mg tly loai thirc 4n) trong cac xylanh chuyén dung
(xylanh thuy tinh c6 dung tich 100ml) véi hdn hop dung dich dém va dich da
c6 & 39°C (trong ti &m hozc bon nudc 4m 39°C) khoang 96 gio tly ting loai
thie an. Can ct vao luong khi sinh ra sau cac thoi diém @ mau khéc nhau (3
gio, 6 gio, 12 gio, 24 gio, 48 giv, 72 gio, 96 gid) dé xac dinh kha ning tiéu
hoa caa cac loai thic an trong da co. Bang cach két hop véi thanh phan hoa
hoc ctia cac thirc dn nghién ctu c6 thé udc tinh ty 18 tiéu hoa chat hiru co
(g/kg DM) va gia tri nang lugng trao d6i (MJ/kg DM) cua thirc an do.

b. Uu, nhirgc diém ciia phirong phdp in vitro gas production

* Uu diém:

Phuong phap nay hién dang duoc sir dung rong rdi dé danh gia gia tri
dinh dudng cua thic an. Gan day, ngdy cang c6 nhiéu quan tim dén sir dung
¢ hiéu qua cac khau phan nhiéu thtrc an thoé da dan dén viéc ting st dung
phuong phap nay do cac wu viét cta no trong nghién ciu dong thai 1én men
(Markar, 2004).
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Phuong phap in vitro gas production cung cip cac sb liéu hitu ich cua
ca phan hoa tan va khong hoa tan cua thtc dn nén cho phép nghién ctru dong
thai Ién men cua céac loai thic an trong da c6 (Markar, 2004). Phuong phap
cling kha thich hop cho viéc udc tinh, xac dinh ty 1€ tiéu hoa cling nhu gia tri
nang luong cua thic an so Véi cac phuong phap khac (Markar, 2004). Gan
day, phuong phap nay con duogc sir dung cho nghién ctu giam thiéu phét thai
khi nha kinh CO, va CH, tir da co gia suc nhai lai (Fievez va cs., 2005).
Phuong phap nay hiéu qua hon in sacco trong danh gia anh hudng cia tanin
va céc yéu té khang dinh dudng khac (Markar, 2004). Thém vao d6 in vitro
gas production c6 thé giam sat duoc tuong tac giita chat dinh dudng va chat
khang dinh dudng va nguoc lai. Phuong phap nay c6 lgi thé hon so voi cac
phuong phép in vitro truyén thong khac khi nghién cau tiéu hoa carbonhydrat
vi luong khi sinh ra la do 1én men ca phan chat nén hoa tan va khong hoa tan
Tuong quan gitta lugng khi sinh ra va ham lugng NDF kh& chat (R2 = 0,99),
con twong quan gitra lwgng khi sinh ra véi chat khé mat di theo phuong phap
in sacco ciing rat cao (R2 = 0,90) (Prasard va cs., 1994) chiing to phuong
phap nay co thé thay thé cho cac phuong phap in vitro khéac trong viéc danh
gid nhanh gia tri dinh dudng cua thirc an cho loai nhai lai. Phuong phap con
cho phép xac dinh tong a xit béo mach ngan va sinh khéi vi sinh vat duoc tao
ra tir qua trinh tiéu hoa thirc an (Markar, 2004).

Phuong phap in vitro gas production dé lam, nhanh, lam dwoc nhiéu
mau cung mat Iic, khong yéu cau nhiéu gia stc (hai gia sic méd 16 do 1a du)
(Markar, 2004). Phuong phép nay kha phu hop Véi cac nude dang phét trién
vi khong doi hoi nhiéu lao dong, trang thiét bi va kha ré tién. Bac biét, khi két
hop voi phuong phap in vivo ¢6 thé mang lai két qua cao hon trong viéc du

doan gia tri dinh dudng cua thic an cho gia suc nhai lai.
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* Nhweoc diém:

Phuong phap in vitro gas production khong danh gia duoc anh huong
cia cac phuong phap ché bién dén gid tri dinh dudng cua thuc an
(Krishnamoorthy va cs., 1995).

C. Mgt 6 yéu té danh hwong dén két qud sinh khi trong cac thi nghiém in vitro
gas production

C6 rat nhiéu yéu té anh huong dén két qua cua phuong phép in vitro gas
production da duoc Rymer va cs. (2005) tong két. Cac yéu té nay gom: khoi
luong, kich thudc mau va chuan bi mau, dich da co, thanh phan dung dich dém,
str dung mau trang (Blank), thiét bi, dung cu sir dung trong thi nghiém.

Theo Theodorou va cs.(1994) ting khoi luong mau (chat nén) s& lam
thé tich khi tang 1én, nhung téc d6 sinh khi khéng bi anh huong. Khéi luong
phil hop véi céac thic an dé 1én men nén 1a 200mg, voi cac thicc an 1én men
cham khéi luong nén 1a 300mg dé dam bao rang luong khi sinh ra khi o mau
khong 16n hon 100ml (Menke va Steingass, 1988).

Kich thudc mau cd anh huong dén tée do sinh khi trong thoi gian u.
Cac mau duoc nghién nho ¢ kha ning 1én men nhanh hon cac mau khong
dugc nghién (Menke va Steingass, 1988). Menke va Steingass (1988) giai
thich rang: nghién nhé mau da lam ting dién tich tiép x(c bé mat cua cac
manh thirc an vai vi sinh vat trong méi trudng 1, do nghién nho cua hat thirc
an thi nghiém t6t nhat 12 khéng 16n hon 1 mm.

Menke va Steingass (1988) thay lugng khi sinh ra trong ca hai truong
hop miu duoc 1am lanh - khd va sdy kho bang tu siy & 60°C trong 48 gio 12
nhu nhau. Cone va Van Gender (1998) ciing chi ra rang 1am lanh - khd mau
va say mau bang 10 siy khong lam thay dbi lwong khi sinh ra trong qué trinh
. Tuy nhién, khi & mau cé tuoi thi luong khi sinh ra khac so véi cac mau da
duoc 1am khé. Theo Sanderson va cs. (1997)téc do 1én men cua mau u trong

diéu kién in vitro chinh xac hon so v4i c&c mau chua qua xtu ly. Lowman va
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cs. (2002) giai thich rang & cac mau dugc say khd vi sinh vat co thé tin cong
sém va méanh liét hon so voi cac mau tuoi. Vi vay, qua trinh 1én men phan
giai dién ra nhanh hon.

Nong d6 cua dich u cao lam tang thé tich khi sinh ra khi t cing mét khéi
lwong mau véi thoi gian o nhu nhau. Theo Rymer va cs. (2005), toc d6 sinh khi
trong thi nghiém in vitro c6 méi quan hé véi nong do dich da co trong dung dich
1. Thoi gian lay dich da co ciing c6 anh huong dén két qua sinh khi trong céc thi
nghiém sinh khi in vitro. Nén lay dich da co trudc khi cho gia stc an sang
(Menke va Steingass, 1988). Cone va cs. (1996) chi ra rang, téc do 1én men cua
thirc 4n tang dan khi dich da co duogc lay sau khi cho gia stc an sang mac du
tong luong khi sinh ra khong thay doi, khdng thay c6 sy khac nhau vé hoat dong
cua vi sinh vat trong dich da co khi ldy dich cach nhau 72 gio.

Thire an cling c6 anh hudong dang ké dén thanh phan va thé tich khi sinh
ra. Khi mau 1 1a rom non thi luong khi sinh ra cao hon so véi mau u I hat
ngil c6c. Menke va Steingass (1988), thay rang khau phan an cua bo 13y dich
da co anh hudng dang ké dén thanh phan va thé tich khi sinh ra. Calabro va
cs. (2005) thdy c6 anh huong cua loai ldy dich dén thanh phan va thé tich khi
sinh ra.

Mertens va cs. (1998) cho rang tron dich da co duoc 1am lanh véi dung
dich dém Iam giam thai gian phan huy chat hitu co tirc 13 ting tbe do sinh khi.
Menke va Steingass (1988) dwa ra cac yéu cau trong chuan bi mau dich u nhu
sau: dich u phai luén dugc giir trong binh nudc 4m 39°C va duoc suc khi CO,
dé dam bao yém khi, dung dich u dugc pha ché theo ty I¢ gitra dung dich dém
2 va dung dich da co la 2/1.

Viéc s dung mau trang - mau chi ¢ dich da co trong qua trinh thi
nghiém sinh khi in vitro (thwong 1a 3 mau) chi chira 30 ml dung dich 1 trong
xylanh khdng chira mau 13 rat quan trong. Po dac, tinh toan lwong khi sinh ra

tir cac xylanh nay dé c6 thé hiéu chinh lwong khi sinh ra tir cAc mau thic an
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dem u mot cach chinh xéac hon. Cone va Van Gender (1998) chi ra rang toc do
khi sinh ra tir ca&c mAu trang khdng giéng nhu cac miu u thire an thi nghiém.
Rymer va cs. (2005) so sanh ba loai thiét bi dugc sir dung trong cac thi
nghiém sinh khi in vitro va thay rang c6 sy sai khac vé luong khi sinh ra khi
ding cac thiét bi khac nhau. Nhu vay, khi st dung céc dung cu khéc nhau
phai luu y dé hiéu chinh cho phl hop trong viéc tinh toan két qua sinh khi cua
cac mau thirc in thi nghiém.
d. Cac ung dung Cua phuwong phdp tiéu hoa in vitro gas production
* Xdc dinh ty 16 tiéu hoa chdt hitu co va gid tri nang heong trao doi:
Khi sinh ra khi a 200mg chat khd thirc an sau 24" u cing véi thanh
phan hoa hoc cua thirc dn d6 duoc dung dé du doan ty 18 tiéu hoa chat hiru co
(OMD) cua tiéu hoa in vivo va gia tri ning luong trao ddi (ME) cua thuc an,
khau phan an (Markar, 2004). Céc cong thtc cua Menke va c¢s.(1979); Menke
va Steingass, (1988) thuong dugc sir dung:
* Poi Vo thiee an thé xanh:
OMD (%) = 33,71 + 0,7464xGy,
ME (MJKg DM) = 220 + 0,1357xG, + 0,0057xCP +
0,0002859xEE
* Poi Véi thire dn thé kho:
OMD (%) = 17,04 + 1,1086XGy,
ME (MJ/Kg DM) = 2,20 + 0,136%G, + 0,057xCP;
* Poi Véi thire an tinh (Ngii céc va phy pham ):
OMD (%) = 24,59 + 0,7984xG4+ 0,0496xCP
ME (MJ/Kg DM) = 2,2 + 0,136xG24 + 0,057xCP
Trong do:
ME 14 ning luong trao d6i (MJ/kg DM)
OMD la ty Ié tiéu hoa chat hitu co (%)
CP la protein tho (%)
EE 12 m tho (%)
G4 12 ml khi sinh ra sau khi & 200mg vat chat khd ciia mau sau
24 gio .
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S¢ di c6 nhiéu nghién ctu gan day st dung phuong phap nay dé xac
dinh ty Ié tiéu hoa va gia tri nang lugng cua thire an 13 vi, rt nhiéu cong trinh
nghién ciru cho thay, lwong khi sinh ra khi @ thirc dn va khau phan an véi dich
da co trong diéu kién tiéu hoa in vitro c6 tuong quan véi ty 18 tiéu hoa chat
hitu co (OMD) cua tiéu hodin vivo va gia tri nang luong trao d6i (ME) cua
tiéu hodin vivo cua thic dn va khau phan in (Menke va cs., 1979; Menke va
Steingass, 1988; Njiadda va Nasiru, 2010).

Tuy nhién, luong khi sinh ra khi 1 thirc dn va khau phan an véi dich da
co trong diéu kién tiéu hoa in vitro cé tuong quan véi ty 18 tiéu hoa chat hiu
cocta tiéu hod in vivo va gia tri ning luong trao doi trong tiéu hod in vivo cua
thire an va khau phan an chua du 16n dé chi dung luong khi sinh ra uéc tinh ty
& tiéu hoa chat hitu coin vivo va ME in vivo (Menke va cs., 1979; Menke va
Steingass, 1988; De Boever va cs., 1986; Njiadda va Nasiru. 2010). Céac tac
gia trén cho rang, dé uoc tinh ty létiéu hoa chat hitu coin vivo va gia tri ning
luong trao di in vivo chinh xac, ngoai luong khi sinh ra can dua thém thanh
phan hoa hoc cua thirc dn va khau phan an.

* Xdc dinh tong axit béo mach ngdn ( Short Chain Fatty Acids - SCFA):

Luong khi tao ra khi u cac loai la cay bui c6 chaa tannin (Getachew va
cs., 2000a) khi co mat hoac khéng c6 mat cua polyethylene glycol trong dich
da co c6 chira chat dém c6 tuwong quan chit véi lwong SCFA theo md hinh
nhu sau:

CO, do Ién men = A/2+P/4+1,5B
O day: A, Pva Blasdmoles acetate, propionate va butyrate.
CH, do Ién men = (A+2B)-CO,

O day: A va B la s moles acetate va butyrate; CO, la s6 moles CO,
tinh dugc tr phuong trinh trén.

Néu gia sir rang mot SCFA giai phong mot mole CO, tir hé dém thi:

Luong khi sinh ra = mmol khi x hé sé sinh khi (R) x T.
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O day: R 1a ty 18 gitra lugng khi sinh ra tinh bang mol & nhiét do
(Kelvin bang khong, K), c6 nghia 1a (22,411it/273 = 0,082), T = Nhiét do khi
u thirc an (Kelvin): 273 +39°C = 312 K.

Tong luong khi sinh ra (ml) tinh tir lwong SCFA duoc tao ra = (BG +
FG) x CF. O day: BG = Luong khi sinh ra (ml) tir hé dém SCFA, FG = khi
sinh ra do 1&én men (ml) (CO, + CH,), CF = hé s hiéu chinh cho d6 cao va &p
suat = 0,953 ddi véi ki thuat gas production cia Hohenheim ¢ d6 cao 400m
so v&i muc nudc bién (lwong khi duoc tao ra tr 1 mmol khi ¢ 39°C s&
12:1x0,082 x 312 x 0,953=24.4 ml).

Luong khi tao ra trong diéu kién tiéu hodin vitro sau 24 h u céc loai 14
cay bui co chira tanin khi c6 hodac khong cé polyethylene glycol (PEG) ciing
co tuwong quan chat véi lugng khi tinh dugc tr SCFA (Markar, 2004). Quan
hé giita SCFA tao ra (mmol) va lugng khi tao ra trong diéu kién tiéu hoa in
vitro sau 24 h 1 cac loai la cay bui c06 chira tanin ¢6 ham lwong protein thé dao
dong 1on (5,4-27 %), ham luong hop chat phenolic (1,8-25,3 % va 0,2-21,4 %
tong phenols va tong tannins tinh bang duong luong axit tannic) 1a:

Khi khdng c6 PEG (Getachew va cs., 2000a):

SCFA = 0,0239%G,,- 0,0601; R? = 0,953 n = 39; P<0,001 (1)

Khi cé PEG (Getachew va cs., 2000a):

SCFA = 0,0207xG,, + 0,0207; R? = 0,925: n = 37; P<0,001 (11)

Nhu vay, lugng SCFA c¢6 thé udc tinh dugc tir cac phuong trinh trén.
Luong SCFA 14 mét chi thi vé luong ning luong sin c6 gia sic co thé st
dung (Markar, 2004).

Vi SCFA rat quan trong dé tim hiéu quan hé giita thanh phan cua thtc
an va céac chi tidu san xuat ciing nhu niang luong thuan nén chi tiéu nay ngay
cang quan trong va duoc sir dung nhiéu ¢ cac nudc dang phat trién (Njiadda
va Nasiru, 2010) vi tai cac nudc dang phat trién c6 it cac phong thi nghiém
dugc trang bi c4c thiét bi hién dai dé do SCFA (Markar, 2004).
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Tém lai:Phuong phap tiéu hodin vitro gas production la phuong phap
duogc stir dung khé rong réi trong nghién ctru dinh dudng gia suc nhai lai. Viéc
ap dung chiing trong diéu kién Viét Nam chic chan s& mang lai nhiing loi ich
tich cuc trong diéu kién ching ta khi khdng c6 nhiéu kinh phi cho nghién cuu,
trang thiét bi ciing khong nhiéu va khong dong bo.

1.1.5. Chan nuéi trdu ¢ Viét Nam va vai trd cia con trau trong sdn xudt
néng nghiép va doi séng xa hgi

Viét Nam 1a nudc néng nghiép véi hon 70% dan sé séng ¢ nong thon,
doi song cua néng dan phu thudc vao san xuat ndng nghiép. Con trau co vai
tro rat Ion trong san xuat ndng nghiép va doi song.

Ngay nay, véi qua trinh cdng nghiép hoa, hién dai hod ndng nghiép va
néng thon, nha nuédc da dau tu rt 16n vao co khi hod nong nghiép nhung thuc
tiéng khu vuc mién ndi con gap nhiéu kho khin do dic thu san xuat néng
nghiép cia nudc ta van con mang tinh chat san xuat nho, dia hinh phuc tap,
d6 ddc 16n, ruong bac thang khé cai tao thanh ddng mau lén. Hon nita, & khu
vuc ndy co sd vat chat ki thuat con nghéo nan, lac hau, ngudi dan khong co
von dau tu 16n cho san xuat ndng nghiép, cho nén con trau van & ngudn stc
kéo chinh, hiéu qua va ré tién. Trong xu thé phét trién cua dt nudce hién nay,
nhu cau vé thuc pham tang 1én khong ngiing. Do vay, nudi trau khéng chi dé
cung cap suc kéo, ngudn phan bon hitu co cho trdng trot, ma con dé khai thac
thuc pham (thit) nham cai thién dinh dudng cho con ngudi. Bong thoi, con
trau con cA vai tro quan trong trong nét van hoa Viét Nam.

Trau 12 gia suc d& nudi c6 kha nang chiu dung kham kho, chdng d& tét
bénh tat. Trau khong canh tranh luong thuc Véi con ngudi, thire an cha yéu
cua ching la cé va cac phu pham cay trdng. Chinh vi vay, viéc danh gi4 tong
quan Vé chan nuéi trdu, nghién ciu vé dinh dudng va dé xuit céc bién phép
phét trién chin nudi 13 rat can thiét nham thyc hién hiéu qua nhiém vu tai co

c4u nganh, trong d6 tai co cdu nganh chin nudi c6 vi tri quan trong.
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Pan trdu cta nudc ta tap trung chu yéu ¢ mién Béic va Bic Trung bs.
Cac tinh c6 sb luong dan trau nhiéu nhit trén ca nudc tap trung ¢ khu vuc
Mién ndi va trung du, Bac Trung B9, (Ha Giang, Tuyén Quang, Lang Son,
Son La, Nghé An, Thanh Hda,...). Vung Mién nii va trung du c6 sé lugng
trau nhiéu nhat chiém 55,47%, Bac Trung B va duyén hai mién trung chiém
32,95%. (Ngudn TCTK, thang 4/2021).

Trong nhitng ndm qua vi nhitng nhitng 1y do khac nhau sé lwong trau
trong pham vi ca nude c6 xu hudng giam nhe: Theo s liéu cua Tong cuc
théng ké nam 2020, tinh binh quan hang nam tir 2016 - 2020 giam 1,48%.
Trong d6, nam 2017 so voi 2016 giam 1,11%, nam 2018 so voi 2017 giam
2,67%, nam 2019 so vdi 2018 giam 1,53%. Nam 2020 so véi nam 2019 giam
2,31%. (trich ddn Nguyén Van DPai, 2021). Cu thé: dan trau & cac ving tir
2016 - 2020: Bong bang Séng Hong giam 0,48%; Mién ndi va Trung du giam
1,71%:; Bic trung bo va Duyén hai Mién Trung giam 1,16%; Tay Nguyén
tang 0,07%; Déng Nam B¢ giam 5,67% va Dong bang séng Ciru Long giam
2,84% nam.

Mic dU dan triu ca nudc giam, nhung tong luong thit trau hoi cua ca
nudc Van ting(nam 2020 12 96,73 nghintan, ting so véi nam 2016 1a 11,7%).
San lwong thit trau hoi xuét chudng ting binh quan tir 2016 dén 2020 I
2,34%/mam. Tang cao nhat 1a ving Trung du mién ndi phia bac (5,01%/nam).
(Nguon TCTK, thang 4/2021). So di san lugng thit ting 12 vi nhig nim gan
day, con trau di dugc nha nude quan tim dau tu phat trién chin nudi trau theo
huéng thit, hang hoa, da c6 nhiéu nghién ctu tng dung tién bo khoa hoc k¥
thuat vé con trau, do d6 tdm voc dan trau duoc cai thién, mot sé nghién ctu
tao trau lai huéng thit, nghién ciru vo béo... dd nang cao duoc san luong thit
trau xut chuong hang nam ¢ Viét Nam.

1.1.6. Anh hwong ciia dinh dwong dén sinh trwong cia trau

Chétdinhdudngdongvaitroquantrongtrongchiannudivianh

hugngtryuctiépdénningsuatvatnudivachiphichosanxuat,vivay
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anhhuongdéngiathanhsanpham.Chatdinhdudngcétrongthircan 14 thanh phan
chinh dé tryc tiép tao nén san pham va anh hudéng dén ning suat va chét
lugng san pham vat nudi. Thong thuong, thac &n  chiém65-
70%chiphichosanphamchinnuéivalachiakhéavéloi
ichkinhtéctianganh(LaVanKinh,2003).

Dinh dudng cta thirc dn anh huong dén tat ca cac giai doan sinh truong
ctia gia stic n6i chung va & trau noi riéng, tir su phat trién cua bao thai dén qua
trinh sinh trudng cua nghé va trau. Trong giai doan bao thai, viéc cung cap du
thire an c6 gia tri dinh dudng, can d6i axit amin va khoang 1a diéu kién can
thiét. Theo Agabayli (1977) trong diéu kién khéng du thirc an cho trau cai giai
doan chira, bao thai s& khong dat tiéu chuan: thang tht hai, thai phat trién
bang 72%, thang thir 3 - 4 12 11% - 88%, thang 5 - 6 14 2% - 63% va thang tha
7-10 13 4% - 65% so véi khéi lugng binh thuong. Trong diéu Kién nudi dudng
khong day du, thai va cac co quan bén trong bi suy giam nhiéu, nhat Ia vao
thoi ky dau. Lac thai 3-4 thang tudi, da, tim, phoi, da day... sinh truéng cham
lai. Hon nita, trong diéu Kién thiéu thtrc an, bo xuong thai phat trién kém binh
thuong: khéi lwong xuwong lac 3-4 thang tudi kém tiéu chuan 36-81%, thang
5-6 kém 32-36% din dén kich thudc cua céc chiéu do ciing thip hon tiéu
chuan rat nhiéu. Biéu ndy anh huong rat 16n dén su phat trién caa nghé sau
nay. Nguoc lai, néu duoc nudi dudng tét, xwong phat trién tét cd thé vuot tiéu
chuan 20-30%.

O Trinidat, nghé 6 - 12 thang tudi duoc nudi dudng trén dong co trong
mua kho, bd sung thém b mia, ri mat, toc do tang truong trung binh 13 0,92
kg/ngay, trong lic d6, nudi trén dong co xau, khdng c6 bd sung gi thi tdc do ting
truong 12 0,49 kg/ngay. Ri mat duong duoc coi 1a thirc an bd sung co gia tri.

Nguyén Puc Thac va Nguyén Van Vuc (1985) cho biét thic an quyét

dinh tdc d6 sinh trudng cua nghé, ngoai yéu tb giéng. Nghé cung dan, lic so
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sinh dat 28 - 30 kg, néu nudi dudng tét 1 nam tudi c6 thé dat 200 - 220 kg,
nguoc lai nudi dudng kém chi dat 150 kg. Trong qué trinh phét trién, nim dau
tién quan trong nhat vi giai doan nay c6 téc do sinh truong cao. Néu nghé
thiéu sira, sau cai sira thiéu co, khdi luong s& thap, cac chiéu phat trién khong
tuong xtng, nghé cdi coc. Toc do tang khdi lugng cang cao & nhimg nam sau,
do vay can nudi dudng nghé tét ¢ giai doan nay, dic biét 1a mua khd thiéu co.
Nhitng thi nghiém ¢ Iraq di so sanh hé s ting truong va ty 1é chuyén hoa
thire an cta trau duc va bo duc. Nhitng trau va bo ¢ d6 tudi 12 - 15 thang tuoi
vao thi nghiém, duoc nudi dudng bang thic an xanh, co alfalfa, rom laa my
va thire an tinh trong 126 ngay cho két qua: trau duc c6 mirc ting khdi luong
1,16 kg/ngay, bo duc 0,89 kg/ngay; trau tiéu ton 4,32 kg cac chat dinh dudng
tiéu hoa cho 1 kg tang khéi luong, trong luc d6 & bo 1a 4,6 kg. Trong nhiing
thi nghiém nudi dudng & Ai Cap, trau 18 thang tudi c6 khéi luong trung binh
359 kg, trong khi d6 & bo chi dat 263 kg. Trau Paskistan dugc nudi dudng
cham soc trong diéu kién tot c6 muc ting khéi lwong trung binh la 0,86
kg/ngay. Trong mot diéu tra khac, ngudi ta da thi nghiém trén nhitng trau duc
véi nhirng loai thirc an dia phuong trong thdi ky 70 ngdy ¢6 mirc ting khoi
luong trung binh 1a 1,04 kg/ngay.

Thi nghiém caa Smith va cs. (1993) cho biét, trau Dia Trung Hai dugc
vd béo bang co, cam lta my va cac chat khoang bo sung trong 140 ngay voi
khdi lugng binh quan bat dau thi nghiém 1a 213 kg, két thuc 1a 333 kg dat
mtc tang khoi luong 0,875 kg.

Theo Nguyén Vin Thuang (2000) nudi vo béo trau bang cach bo sung
thém 5-7 kg thtc dn xanh tai chudng, 0,5 kg bot san, 0,5 kg cam/con/ngay
(ngoai thirc an trau thu nhan dugc khi chan tha ngoai dong), trau nudi 21-24
thang tudi dat 266,70 - 288,92 kg, Vi ty I thit xé 46,22%, ty ¢ thit tinh I3

37,22%, tang 2% so V&i trau chi an thirc an tho xanh ngoai bai chan tha.
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Qua nhitng cong bé trén, c6 thé khang dinh rang: Ngoai yéu té gidng,
thire an 1a yéu td anh huong truc tiép dén qua trinh sinh trudng, phét trién cua
trdu & cac giai doan tudi.

1.1.7. Vai tro ciia néng lwong trao déi va protein déi Véi sinh trwéng gia stc
nhai lai

Ning luong trao d6i (ME) 1a ning luong tiéu hoa da trir di phan nang
luong cua thirc 4n mat mét trong phan, nudc tiéu va khi métan. Gid tri nang
luong trao doi chinh 1a phan niang luong gia suc sir dung dé duy tri cac hoat
d6ng chirc nang va san xuét caa co thé. Toan bo phan ning luong trao doi con
lai sau khi thoa man cac nhu cau duy tri 1a dé cho cac nhu cau san xuat (tang
trong, nudi thai, tiét sira...). Hé s6 nang lugng trao d6i va GE duoc goi la g, gia
tri ¢ = ME/GE (ARC, 1980). Thong thudng hé s nay cia khau phan hozc thic
an chat lugng kém la thap (gq< 0,4), trong khi voi thie an va khau phan chét
lugng tt 12 cao (q > 0,7).

Thudng twong quan gitta gi4 tri DE va ME cua thirc an hay khau phan
la khé cao voi ty 18 ME/DE giao dong tir 0,81 dén 0,86. Vi thé ME cua thic
an cho gia stc nhai lai thuong duogc tinh bang céng thac ME = 0,82DE. Cac
bang dinh dudng ciia NRC thuong st dung cong thic nay (Kearl, 1982; NRC,
2001). Tuy nhién, day chi la mot udc tinh tuong ddi vi ME/DE bién doi rat
I6n, bi anh huong bai ban chat cua khau phan va thirc an, mac dinh dudng
(NRC, 2001). Béi véi hau hét co va hdn hop co ciing nhu thic an hat ty I¢
ME/DE trung binh 14 0,8 nhung bién dong rat 16n (ARC, 1980). Ty I& nay phu
thudc vao lugng thirc dn dn vao, tudi gia stic va loai thic dn. Cac nha nghién
ctru dong y rang phép do ME dé lap lai va ME mé ta tét nhat gia tri nang
lwgng cua thirc an, dic biét an & mac duy tri. ME rét it khi duoc xéac dinh truc
tiép vi co rat it phong thi nghiém cé du phuong tién, may moc (budng ho
hip) cling nhu tai chinh dé thu phan nudc tiéu, khi va phan tich ching (Van
Soest, 1994).
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O gia stc nhai lai, nhiét lwong tir khi sinh ra trong qué trinh 18n men &
da co chu yéu 1a métan. Luong nhiét trong khi métan thai ra c6 méi tuong
quan chit ch& véi lugng thirc dn an vao. O muc an duy tri, lugng nhiét khi
métan san sinh ra chiém khoang 7-9% gié tri GE cua thirc an 4n vao (khoang
11-13% gia tri nang lugng tiéu hoa) (Mc Donald va cs., 2002) va & muc an
vao cao hon, lugng nhiét khi métan giam xudng con 6-7% gia tri GE cua
thirc dan an vao. Vi cac loai thirc an 1én men nhu ba bia, luong nhiét khi
métan rat thap (khoang 3% gia tri GE an vao). Theo Mc Donald va cs.
(2002), khi khong thé do truc tiép dugc luong khi métan san sinh ra, ching
ta c6 thé udce tinh bang khoang 8% cua gia tri GE an vao.

Tiéu hoa protein trong thuc an cta vat nudi nhai lai khac han vai vat
nudi da day don. Tiéu hoa va hap thu N thtc an xay ra phan 16n & da co. O
d6, protein va hop chat N-phi protein thic dn dudi tac dong phan giai cua
enzyme do vi sinh vat tiét ra. Tai day, ching dugc phan giai thanh cac axit
amin va N-NH;, va N-NH; duoc hap thu. Luong protein con lai khdng bi tiéu
hoa ¢ da co duge dua xudng da mai khé va rudt non. Mot sé protein trong thic
an khong bi phan giai bai enzyme vi sinh vat da co chuyén vé da mui khé goi 1a
(by-pass) protein thoat qua. Cac protein khac nhau bi phan giai ¢ da c6 & muac
d6 khac nhau. Tat nhién, & day protein cling dugc phan giai mot phan thanh céc
san pham nhu peptide va cac axit amin ( Lé Dac Ngoan va cs. 2014).

Nhu vay, dé tinh lwong protein can cung cap cho vat nudi nhai lai
khong thé chi can ctr vao lugng protein thd trong khau phan, ciing khong thé
can clr vao protein tiéu hoa theo phuong phap tinh toan thong thuong ma phai
can ctr vao protein tiéu héa ¢ ruot non.

Luong protein & rudt non dugc cung cap tir hai ngudn: (i) Tir protein
trong thire an khong dugc phéan giai ¢ da co; va (i) tur protein vi sinh vat duoc

tao ra ¢ da co.
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Trong khi protein khdng bi phan giai ¢ da co tuy thudc vao protein
cung cap trong thirc an thi luong protein vi sinh vat lai phu thuoc vao nong do
NH; trong dich da cé va luong chat hitu co (ning lugng) d& bi 1én men trong
khau phan. Nhiéu két qua nghién ctu di khang dinh: néng d6 NH; tir 5-8
mg/100ml dich da c6 1a diéu kién ti wu dé cung cp nito cho su phat trién
cua Vi sinh vat da co.

1.2. Tinh hinh nghién céu trong va ngoai nwéc
1.2.1. Tinh hinh nghién ciétu ngodi nwéc

K§¥ thuat sinh khi in vitro gas production dugc Menke va cs. (1979) cai
tién tir c4c nghién cau trude d6 vé kha ning sinh khi khi 1én men tiéu hoa
thirc an nghién ctru trong moi truong da co nhan tao khi danh gia hoat dong
cua vi sinh vat da co dé udc tinh ty 18 tiéu hoa va gia tri nang luong cua cac
thire an thuong dung cho gia sdc nhai lai. Sau d6 Menke va Steingass (1986-
1988) di tién hanh nhiing nghién ciu sau hon va dua ra quy trinh tién hanh
thi nghiém sinh khi in vitro gas production mot cach day du hon. Pong thoi tir
cac nghién ciru nay rat ra cic phuong trinh dé chan doan ty I¢ tiéu hoa va gia
tri niang luong cua céc loai thuc an dua vao két qua sinh khi khi o cac mau
thizc an thi nghiém trong diéu kién in vitro va thanh phan dinh dudng cua
chung. Trong d6 két qua sinh khi ¢ thoi diém 24 gio sau u, 1a mot théng so
quan trong két hop véi céc gia tri protein thd (CP), xo thd (CF), m& thd (CL),
khoéang tong s6 (CA) caa mau thire an phan tich dé wdc tinh ty Ié tiéu hoa va
gia tri nang luong ctia cAc mau thire dn thi nghiém.

Phuong phap ti€u hoa in vitro gas production cho phép danh gia gia tri
dinh dudng cta cac loai thirc dn kha nhanh va khong tén kém, do d6 n6 duoc
ap dung kha rong rai dé nghién ctru, xac dinh gia tri sir dung cua céc loai thirc
an, nhét 13 ddi voi cac thie an thé, thire dn nhiéu xo cho gia stc. Bng thoi
nghién ctru xac dinh gia tri dinh dudng cua mot sé6 phu pham mla mang & cac

nuéc nhiét d6i théng qua chat hitu co tiéu hoa in vitro (ODM) va gid trj ning
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lugng trao d6i (ME) cua thuc dn sir dung phuwong phap danh gia luong khi
sinh ra cua Hohenheim. Thi nghiém duoc tién hanh véi 5 loai thic dn 1a vo
cay soi, 18i ngd, vo san, vo chudi xanh va vo cac loai cam, quyt va st dung ky
thuat sinh khi nhu mot cng cu dé du doan gié tri ning luong cua cac cy thic
an cho gia stc nhai lai. Getachew, Robinson va cs., (2004) nghién ctru méi
quan hé gitra thanh phan dinh dudng vat chat hitu co tiéu hoa va lugng khi
sinh ra tir mot sb loai thice an cho gia suc nhai lai. Thi nghiém tién hanh voi
38 mau u cua 12 loai thic an dé tim ra méi quan hé giita ty 18 tiéu hoa thuc
chat hiru co trong diéu kién in vitro va luong khi sinh ra.

Xac dinh ty 18 tiéu hoa céc loai thirc an tryc tiép trén gia stc (in vivo)
dong vai tro quan trong trong viéc udc tinh gia tri dinh dudng cua thirc an cho
loai nhai lai. Cong viéc nay dd duoc tién hanh rat 1au ¢ hau hét cac nudc trén
thé gidi c6 nganh chin nudi gia suc nhai lai phét trién.

O cac nudc phat trién: My, Canada, Uc va cac nudc Chau Au, Nhat
Ban hién nay déu di c6 bang gia tri dinh dudng cua thirc an cho gia stc nhai
lai va bang nhu cau dinh dudng cua gia sic nhai lai. Gid tri dinh dudng cua
cac thirc an cho loai nhai lai trong cac bang nay phan Ion dya trén ty 18 tiéu
hod vat chat kho, xo thd, protein tho... cua c4c loai thirc an xac dinh truc tiép
trén gia stc in vivo (cha yéu Ia trén ctru), phan con lai dya trén ty 18 tiéu hod
in vivo ugc tinh tir ty 1€ tiéu hod in vitro, woc tinh tir thanh phan dinh dudng,
lugng khi sinh ra, ty 1€ phan giai in sacco v.v (Feed into milk, 2004 (UK);
Agriculture, Forestry and Fisheries Reseach Council Secreteriat, 1999 (Nhat Ban);
Andrieu va cs. 1989 (Phap); NRC, 2001(Hoa Ky); Nutrient Requirement for
Australian Livestock, 1999 (Uc); Rostock Feed Evaluation System, 2003
(Puc). So di co thé tinh gi tri dinh dudng cua c4c thirc dn cho loai nhai lai
dua trén ty I¢ tiéu hod vat chat kho, xo thd, protein tho... ctia cac loai thire dn
x4c dinh truc tiép trén citru 14 vi: mac du tiéu hod thie an c6 vai diém khac

biét gitra ctru va bd, khéc biét nay 1a rat nho va chap nhan dugc. Hon nita, tién
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hanh thi nghiém tiéu hod trén bo khé khin va ton kém hon rat nhiéu (De
Boever va cs., 1986)

Tai cac nude dang phat trién, c6 nhiéu 1y do, dic biét 1a tai chinh, cho
nén cac nghién ciu tiéu hod in vivo con chua nhiéu. Dé xac dinh gia trj dinh
dudng cta hau hét cac loai thic an, ngudi ta thuong phai sir dung tai liéu tiéu
hod tir cac nudc phat trién. O mot vai khu vyc nhd ¢6 ngudn kinh phi tai tro,
ty 1& tiéu hod in vivo cua cac loai thirc an di duoc xac dinh kha day du. Khu
vuc ving bién Caribé va Trung M¥ 1a mot vi du. Tai cac nuéc Guana thudc
Phap, West Indies thuoc Phap, Dominica, Cu Ba, cac tac gia Xande va cs
(1989 a,b); Aumont va cs. (1995) da tién hanh nghién ciu cdng phu ty Ié tiéu
hoa cua 1313 loai thic an trén ctru va da tinh toan gia tri dinh dudng cua
chiing theo hé thdng caa Phap.

O cac nude khu vuc Chau A, cac nghién ciu vé thanh phan héa hoc va
gia tri dinh dudng cua thirc an cho gia stic nhai lai chua nhiéu, chua duoc hé
théng, ty & tiéu hod thire dn chu yéu c6 duoc tir cac nghién ciu gian tiép, cac
nghién ctu tryc tiép in vivo khdng nhiéu va cha yéu la trén cac phu pham néng
nghiép. Tiéu hda 1a mot tham sé xac dinh s luong chat dinh dudng c6 thé
duoc sir dung trong co thé vat nudi va dugc hap thu qua duong tiéu hoa dé hd
tro cho viéc duy tri, san xuat va sinh san caa vat nudi (Mayulu et al., 2019).
C6 thé ké dén cac cong trinh nghién ctu caa Wanapat (1985) nghién ciu vé
rom & Thai Lan. Gan day, & Théi Lan, véi su giup d& caa JIRCAS (Nhat Ban)
da cong bd thanh phan héa hoc va gia tri dinh dudng cua 113 loai thic an ding
cho gia stc nhai lai bao gom 101 loai thirc dn va 12 loai khoang chat (Nutrient
Requirement of Beef Cattle in Indochinese Penninsula, 2010).

Hamdi Mayulu va cs. (2020) cho biét: Nghién ciu qua trinh tiéu & trau
thay rang ty 1¢ tiéu hoa cac chét hiru co thap 1a do cac hoat dong cua vi sinh

vat da co, ham lugng dinh dudng trong thirc an (nhiéu chat xo) va kich co
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thire dn qua nho s& 1am giam tdc do thuc an thoat qua da co va co tac dong
lam giam co hoi dé vi khuan da co phan hay thtrc dn thirc an dang hat.

Xu va cs. (2017) nghién cuu tap tinh lya chon thic an cua tru tuan
theo mot ché do an udng hang ngay cé hé théng tir chudng dén bai chan, di
qua nhiéu loai thuc vat (co, cay bui va cy trong), da anh huong dén viéc lua
chon cua chung dé 1am thirc an. Nhitng tap tinh va hanh vi cua trau rat quan
trong ddi vai viéc duy tri tham thuc vat va cai thién dinh dudng cua ching va
lua chon loal thire an khong an.

Wanapat va cs. (1991) quan sét thay: Trau dam lay chin tha trén bai co
ruzi 7gio/ngay dugc chia 1am 3 nhém: Khéng bé sung thiee an (1), bo sung
thire an tinh hn hop véi 0,5% khdi lugng co thé (2) va bo sung bot hat bong
Véi 0,2% khéi luong co thé (3). Trau thi nghiém cho ting khdi luong tuong
ung la 483; 594 va 515 g/con/ngay gitra cac nhom 1, 2 va 3. Hosmani va
Srivastava (1988) cong bd khi cho trau an khau phan cé dau tuong tang khoi
luong tir 404 g/con/ngay 18én 470 g/con/ngay. Wanapat (2003) ciing cho rang
b6 sung 14 san cho cac khau phan c6 ham luong xo cao, ham lugng dinh
dudng thap da lam ting ty 1& protein va ning luong trong khau phan do d6
lam tang kha nang sinh trudng cua vat nudi, giam chi phi trong chan nuoi.

Trau c6 vi tri quan trong d6i véi doi sdng con ngudi tai cac ving nhiét
d6i véi thoi tiét nong am. Gibng trau song 1a ngudn sira, thit va cay kéo phuc
vu cho con ngudi va ¢6 anh huang quan trong dén kinh té khu vuc néng thdn
(Zhang va cs. 2020; lamartino va cs. 2017; Mokhber va cs. 2018).

Andrea Tamburrano va cs. (2019) khi nghién ctu chat luong thit trau
va thit bo cho biét thit trau c6 ty 16 ma thap hon thit bo (1,6% va 5,3 %), ty 1&
Cholesterol thip hon dang ké (41,3 mg/100 g so vé&i 60-90 mg/100g), vi vay
thit trau cd thé thay thé tt cho thit bo.

Kha ning san xuat va san phamtir gia sic nhai lai trong tuong lai s&

nhiéu hon va canh tranh so véi cac loai gia stuc khac, dong thoi hudng téi c6
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tinh bén vitng va tiét kiém trong hé théng san xuat chin nudi. Su tuwong tac
gitra gen, thac an va quan ly vd béo xac dinh ning suat chin nudi, bao gom
nang suat sinh san. Thirc an chiém ty 1& 16n trong gi4 thanh san xuat. Gia
nguyén lidu thirc an cao s& 1am tang gia thanh san xuat, vi vay can phai luu y
dé lam sao ning cao duoc hiéu qua chin nudi (Goes va cs., 2019).

1.2.2. Tinh hinh nghién ciru trong nwéc

Trudc nam 2000, tai Viét Nam, ciing dd c6 nhiéu nghién ciu cta céc
tac gia vé thanh phan hoa hoc va gié tri dinh dudng cua thic an cho gia stc,
gia cam Viét Nam. Céc nghién ctru nay da dugc cong bd trong “So tay thanh
phan dinh dudng thic an gia suc Viét Nam” (Nguyén Vin Thuong va cs.,
1992) va cudn “Thanh phan va gia tri dinh dudng thuc an gia sic gia cam
Viét Nam" (Vién Chan nuoi, 2001).

Tir nam 2001 dén 2004, d3 c6 mot s6 tac gia nghién ciu thanh phan
hoa hoc, gia tri dinh dudng caa thicc an cho gia suc nhai lai (Paul Pozy va
cs.,2001, 2002; Vii Chi Cuong va cs., 2004a; Nguyén Xuan Ba va cs., 2004;
Vii Chi Cuong va cs., 2004b). Nam 2002, tir cac két qua nghién ctiu hop tac
véi Pai hoc cdng gido Louvain Bi, thanh phan héa hoc va gié tri dinh dudng
cua thire an cho loai nhai lai da duogc tap hop lai trong cudn sach: Nubi dudng
bd & mién Bac Viét Nam (Paul Pozy va cs., 2002). Tir d6 dén nay, cac nghién
ctru vé thanh phan héa hoc, gia tri dinh dudng cua thtrc dn cho gia stc nhai lai
van duoc tiép tuc.

K§ thuat sinh khi in vitro gas production dé wac tinh ty I¢ tiéu hoa va
gia tri ning lugng cua thac an té ra kha phu hop d6i véi cac nude nghéo va
cac nudc dang phat trién. Vi chi doi hoi trang thiét bi don gian, gia thanh
khong cao va co do chinh xac cao. O Viét Nam, tir nam 1997, Brenda Keir,
Nguyen Van Lai (Pai hoc Nong Lam Thanh Phé H6 Chi Minh) két hop Vi
Preston va Orskov di bat dau nghién cau sir dung phuong phap in vitro gas

prduction két hop véi phuong phap in sacco dé danh gia gia tri dinh dudng
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ctia mot s6 loai cdy thirc an nhiét d6i dung cho gia stc nhai lai. Trong nghién
ctru nay tac gia sir dung 20 loai cay thirc dn khac nhau va 3 loai phu pham
ndng nghiép (rom kho; ba mia; va than, 14 cdy chudi) thuong duoc ding cho
chan nudi gia suc nhai lai & ving nhiét d6i. Tinh toan luong vat chat khd bi
mét di tir thi nghiém in sacco va lwong khi sinh ra trong thi nghiém in vitrogas
production dé danh gia gia tri dinh dudng cua cac cdy thuc an nay. Gid tri
dinh dudng cua cac loai thire an duoc danh gia bang ca hai cach in sacco va in
vitro gas production la twong tu nhau khi thirc an duoc u trong 24 gio hoac 48
gio. Ngoai trir cac mau 1 1a bd mia (ép thu cbng tir cdy mia, loai duoc khoang
2/3 nudce trong do) cho lugng khi sinh ra cao hon nhung c¢6 ty 1€ tiéu hoa in
sacco thap hon so véi cac mau la 14 san, co Gliricidia va 1. teysamii. Vii Chi
Cuong va cs. (2004d) tién hanh cac nghién ctru wéc tinh ty 18 tiéu hoa va gia
tri nang luong cua 20 loai thirc dn dung cho gia suc nhai lai géom cac nhom
thire dn tho xanh (co tu nhién, cé Voi 60 ngay tudi, c6 ghine), nhém thic an
thd kho (rom kho, co kho Alfalfa, co khd pangola), nhom thic an tinh (Bot
ngd té do, cam gao, bot san), nhom thire dn hon hop (cam C40, cam BS18),
nhom thic an giau protein (hat bong, ba bia, cam dam dac GYO 68) va mot
s6 loai thire an khac. Nghién ctu tién hanh véi hai thi nghiém in vivo trén ctu
va in vitro gas production tai Vién Chan nu6i. Ty Ié tiéu hod (TLTH) va gia
tri nang luong (GTNL) cua cac loai thic an nghién ctru dugc udc tinh dua
vao cac phuong trinh udc tinh ty 1€ tiéu hoa va gia tri nang luong caa Menke
va Steingass (1988). Céc két qua udc tinh sau d6 duoc so sanh véi cac két qua
tir thi nghiém in vivo trén ctru, xac dinh tuong quan giira C4c gid tri nay dé xay
dung cac phuong trinh hdi qui chan doan ty 18 tiéu hod va gia tri dinh dudng
cho cac nhom thic an nghién ctu két hop véi luong khi sinh ra ¢ thoi diém
24 gid sau u (G24) va thanh phan dinh dudng ciia ching. Tac gia dua ra mot
s6 phuong trinh wgc tinh TLTH vat chat hitu co (ODM) va GTNL trao d6i
(ME) cua cac nhdm thirc an tho, thire an tho kho, thirc an xanh, thirc an xanh
nhiéu nudc va nhdm cac thie an tinh c6 d6 tin cay cao.
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Pinh Van Cai va Phung Thi Lam Dung (2005) da phan tich va danh gia
gia tri dinh dudng cua 334 mau cta gan 70 loai thic dn cho trau, bo khu vuc
mién Péng Nam Bo. Két qua trung binh tir gan 40 loai thirc dn trong nhém
thtrc an xanh nhiéu xo cho thdy: TDN = 59,8%; ME = 9,05 MJ/kg DM va
gm = 0,51. Trung binh cua 20 loai thirc an tinh giau nang huong co: TDN =
77,6%;ME = 11,3 MJ/kg DM va gm = 0,62. Trung binh cua 5 loai thirc an tinh
giau protein c6: TDN = 77,6%; ME = 11,74 MJ/kg DM va gm = 0,59. Tuy
nhién, két qua cta cac nghién ctru nay ciing gap phai cac han ché nhu céac
nghién ciu trude dy do 1a cac gia tri GE, DE, ME, TDN déu udc tinh tir cac
cong thirc san ¢6 cia nudc ngoai.

Pinh Vin Muoi (2012) dd nghién cau thanh phan hda hoc, ty 18 tiéu
hoa in vivo, gié tri nang lugng, protein ctia mot sb loai thire an thé xanh, tho
kho, phu pham trong trot, thirc an G chua, thic an ning luong, thic dn bd
sung protein cho gia suc nhai lai va xac dinh phuong trinh hdi quy uéc tinh ty
& tiéu hoa chat hiru co (OMD), niang lugng trao doi (ME) cua thire an cho gia
stc nhai lai tir s liéu lwgng khi sinh ra sau 24 gid va thanh phan héa hoc. Téc
gia di cong bd thanh phan hda hoc, ty Ié tiéu hoa in vivo, gia tri nang luong
va protein cia co Voi tai sinh mua he va mua thu; 13 loai thirc an tho xanh,
thd kho, phu pham trong trot va 3 loai thic an u chua; 7 loai thic an giau
nang luong va cia 14 loai thirc an giau protein.

Nguyén Pirc Chuyén (2015) di cong bd 12 phuong trinh hdi qui udc
tinh gié tri nang luong trao d6i cua c&c thirc dn cho bo thit tir thanh phan hoa
hoc va cac gia tri nang lugng khac.

Vii Chi Cuong va cs. (2016b) cong bd 5 phuong trinh hdi quy wdc tinh
ty & tiéu hoa chat hiru co (OMD, %) cua thie an cho gia stc nhai lai tir s6
lieu vé luong khi sinh ra sau 24 gid (G24) va thanh phan hda hoc.

DPoi Véi thike dn thé xanh:

OMD = 25,3- 0,271xG,, + 1,10xCP - 1,72xEE + 3,02xAsh; R* = 0,90



41

Doi Véi thike dan thé kho:
OMD = 84,1 + 0,232xG,, + 0,208xCP - 4,25%EE - 0,813xADF;R? = 0,836
Déi véi thike dn 1 chua:
OMD =112 + 0,0102xGy4- 1,02xDM + 0,947%CF - 1,63xADF;
R*=0,931
Doi Vi thike an tinh:
OMD =115 - 0,755%G,, + 1,56xEE - 3,37xAsh - 1,11xADF;
R*=0,893
Doi Vi thire dan hén hop:
OMD =-91,9 + 0,203%xG,4 + 1,84xXDM - 0,54%EE + 2,53%CF- 2,58xADF
R*=0,904
Trong d6: Gy 12 56 lidu lwong khi gas sinh ra & thoi diém 24" (ml)
DM Ia vat chat kho (%)
CP 14 thanh phan protein thd (%)
EE Ia thanh phin m& thd (%)
Ash la thanh phan khoang tong s6 (%)
ADF 4 thanh phan xo tho khong tan trong mdi truong axit (%)
R* Ia hé s6 xac dinh
Vii Chi Cuong va cs. (2016a) cong bd 6 phuong trinh hdi quy wdc tinh
nang luong trao doi (ME, MJ/kg DM) cua thie dn cho gia stc nhai lai tir s6
licu vé luong khi sinh ra sau 24 gio (G..) va thanh phan héa hoc.
Doi Vi thire dn thé xanh:
ME = 3,78 - 0,0614%G,4 + 0,168xCP +0,789%EE + 0,227xAsh;
R*=0,819
Doi Véi thike an thé kho:
ME =12,1 + 0,0574%Gy,- 0,589%EE - 0,125xADF;
R*=0,896

Déi Véi thize an 1 chua:
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ME = 15,8 - 0,0087xGy4- 0,133xDM + 0,158%CF - 0,263xADF,
R*=0,989
Doi Vi thike an tinh:
ME = -18,1 - 0,0206xG,4 + 0,358xDM + 0.359%xCF - 0,531xADF;
R*=0,964
Déi Véi thike an hon hop:
ME =- 22,3 + 0,0102xG,, + 0,392xDM - 0,131xAsh - 0,0717xNDF;
R*=0,943
Déi V6i thike an gidu dam:
ME=5,16 - 0,0851xG,, + 0,0171xCP+0,142xEE + 0,0466xNDF -
0,045xADF,
R*=0,830
Trong d6: G,4 12 6 liéu luwong khi gas sinh ra ¢ thoi diém 24 h
DM la vat chat kho
CP 14 thanh phan protein thd
EE la thanh phan m& tho
Ash la thanh phan khoang tong s6
ADF la thanh phan xo tho khong tan trong moi trudng axit
R* Ia hé s6 xac dinh
Pi tir 1au ¢6 nhiéu nha khoa hoc da nghién ctu vé thic an, dinh dudng,
khau phan dinh dudng va danh gia sinh truong cia trau nhu: Nguyén Duc
Thac va Nguyén Vin Vuc (1985) cho biét thic an quyét dinh téc do sinh
treong cua nghé, ngoai yéu té gidng. Nghé cung dan, lac so sinh dat 28-30
kg, néu nudi dudng tét 1 nim tudi co thé dat 200- 220 kg, nguoc lai nudi
dudng kém chi dat 150 kg.
Nghién ctu vé sinh truong cia trau va bd sung dinh dudng trong khau
phan nudi trau, tac gia Mai Van Sanh (1996) cho biét nudi nghé lai 6-12 thang
tudi véi khau phan c6 ty Ié thire an tinh 15%, nghé cho ting khdi lugng 407,6



43

g/ngay, 30% thure an tinh 1a 575,4 g/ngay.

Pao Lan Nhi va cs. (2003) di nghién cau bo sung bot san va 14 san ché
bién trong khau phan v béo trau to thi muc tiéu tén vat chat khé (DM) dao
dong trong khoang 10,6-19,2 kg DM/1 kg tang khdi lugng.Tiéu tén NLTD/kg
tang khéi luong cua trau giai doan 7-18 thang tudi & NT1, NT2, NT3 lan luot 1a;
109,09; 120,69 va 104,36 MJ/kg ting khdi luong. Theo Ranjhan va Mudgal
(1978) (trich dan theo Nguy&n Xuan Trach va cs., 2005) cho biét trau c6 khéi
lwong 100- 500 kg can 10-15,5 Kcal ME/g tang khéi luong twong duong 0,04-
0,06 MJ/g tang khéi luong, trong d6 mic 10 Kcal ME/g tang khéi lugng &p
dung cho trau cé khdi luong 100-250 kg, khi khdi luong tang 1én thém 50 kg thi
nhu cau ting thém 1 Kcal/g tang khéi luong.

Nguyén Pac Chuyén va cs. (2004) thi nghiém bd sung thic dn cho
nghé vao ban dém, ngoai thirc an nghé thu nhan duoc khi chan tha tu do ngoai
bai chin, sau 6 thang da khang dinh: Tang khoi lwong cua 16 thi nghiém cao hon
10-12 % so vai 16 ddi chimg (khdéng duoc bo sung thirc an vao ban dém), chi phi
cho 1 kg tang khéi luong 16 thi nghiém thap hon so véi 16 d6i chung 8,11 %.

Theo Mai Van Sanh va cs. (2008) khi cho trdu ¢ cac nhom an luong
thire an tinh nhu nhau gdm 1 kg bot san, 1 kg bot 14 sin va 0, 5 kg ri mat, co
voi dugc thay thé bang rom cé xir Iy urea trong khau phan theo cac muc 0,
25%, 50% va 75 %. Trau cho ting khoi luong tir 488 g dén 544 g/con/ngay.
Khong c6 su sai khac vé tang khi lugng cua trau gitra 2 khau phan thay thé 0
va 25% co Voi bang rom 0 urea nhung c6 su sai khac gitra khau phan thay thé
0 va 25% so véi khau phan thay thé 50% va 75% (533 g va 544 g so véi 500
g va 488 g/ngay).Tiéu tén ME/kg tang khdi lwong cua trau 1a: 81,99 MJ -
91,82 MJ/kg tang khdi lugng.

Theo Nguyén Céng Dinh va cs. (2007) khi sir dung cam gao, bot san,
bot 14 san va ri mat vd béo trau to thi gia tri nang luong trao d6i (ME) thu

nhan dugc hang ngay dao dong tir 35,88 MJ/ngay - 51,63 MJ/ngay.
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Lé DPinh Khan va cs. (2018) d3 nghién ctu nhu cidu ME cho ting trong
cua bo lai nudi thit tai Viét Nam 1a 27,49 MJ ME/kg tang khéi lugng va cho
biét quan hé gitra ting trong (ADG, kg/ngay) va tong ning lugng trao doi an
vao (MEI, MJ) hang ngay c6 quan hé kiéu tuyén tinh bac nhat, dang tin cay vé
théng ké c6 dang:

ADG (kg/ngay) = - 0,4066 + 0,02232x MEI (MJ/ngay)

(R2=0,723; P<0,01).

Nguyén Cong Dinh va cs. (2021) nghién ctu anh huéng cia cac muc
b6 sung thic an tinh dén kha niang tiang khéi luong cua trau Bao Yén nudi
thuong pham giai doan 13 -18 thang tudi cho biét tiéu tén vat chat kho
(DM)/kg tang khdi lugng tir 11,43 kg - 12,85 kg. Tiéu tén ning lugng trao
d6i/ kg tang KL 1 112,53 - 124,64 MJ. Tiéu tén protein/kg tang khdi lugng tir
1,56 - 1,64 kg.
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Chuong 2
POI TUQNG, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong, thoi gian va dia diém nghién céu
2.1.1. Péi twong nghién ciru

Str dung 11 loai thirc an nudi trau dugc chia thanh 3 nhom sau:

+ Nhom thirc an thd xanh: Coé VAO0B, co Voi thu cat Iic 40 - 45 ngay
tuoi lta tai sinh, co Panicummaximum hamill (viét tatP. Hamill); co
Brachiaria Decumbens (viét tit 1aDecumbens); coé Brachiaria Ruziziensis
(viét tat laRuzi), thu cat IGc 35 - 40 ngay tudi lia tai sinh.

+ Nhém thire an thoé kho: Rom kho, ¢6 Ruzi khé va cé Decumbens kho.

+ Nhém thtre 4n tinh: Bot ngd, thoc nghién va cam gao.

Str dung 02 trau duc ndi, o tudi 30 thang, khdi lugng trung binh 280
kg, dé lay dich da co 1am thi nghiém tiéu hoa sinh khi in vitro gas production.

Str dung 4 trau duc ndi,do tudi binh quan 30 thang tudi, khéi lwong trung
binh 280 kg, nuéi trong cili ca thé dé thuc hiénthi nghiém tiéu hod in vivo.

Str dung 12 trdu noi sinh truong (6 trAu duc vaé trau céi)dé lam thi
nghiém xac dinh muc an thich hop. Tudi bit dau thi nghiém 1a 7 thang tudi
(khéi luong trong khoang 80 - 90 kg), két thic thi nghiém ldc 18 thang tudi,
2.1.2. Pja diém nghién ciru

- Trung tdm Nghién cru va Phat trién Chan nuéi Mién ndi - Vién Chin
nudi - xa Binh Son, thanh phb Séng Cong, tinh Thai Nguyeén.

- Phong phan tich thire an va cac san pham chin nudi, Vién Chan nudi.

- Vién Khoa hoc su séng, Truong Pai hoc Nong 1am Thai Nguyén.
2.1.3. Theai gian nghién cau

Tir thang 1 ndm 2016 dén thang 5 nam 2019
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2.2. Noi dung nghién ciru
2.2.1. Xdc dinh thanh phan dinh dwéng ciia mgt sé logi thire dnnuéi trau
2.2.2. Xdc dinh ty 1 tiéu hod chdt hivu co va gid tri ning lwong trao doi
ciia mét sé logi thirc dn nuéi trau bang phwong phdp tiéu hod in vitro
gas production
2.2.3. Xdc dinh ty 1¢ tiéu hoa cac chdt dinh dwéng thiee dn, gid tri ning
lwong trao déi ciia mét sé logi thize dn nuéi trau bang phwong phdp tiéu
ho& in vivo
2.2.4. Xay dwng phwong trinh hoi quy tuyén tinh vé ty 1¢ tiéu hoa chdt hau
co va gid tri ning lwong trao doi dwoc xdc dinh bangphwong phdp in vitro
gas productionvei phwong phdp in vivo
2.3.5. Xdc dinh macdanthich hop cho trau nuoi sinh truwonggiai doan 7 - 18
thang tugi
2.3. Phwong phap nghién ctiru
2.3.1. Xdc dinh thanh phan dinh dwongciia mét sé logi thire dn nuéi triu
- Phuong phap 1dy mau theo TCVN 4325-2007.
- Vat chét khd caa mau duoc xac dinh theo TCVN 4326 -2007.
- Protein thé duoc xac dinh theo tiéu TCVN 4328 -2007.
- M& tho xac dinh theo TCVN 4331-2007 .
- Xo tho duoc xac dinh theo TCVN 4329 -2007.
- NDF va ADF: xac dinh theo AOAC 973.18.01
- Khoang tong sé duoc xac dinh theo TCVN 4327 -2007.
- Mau co, thire an tho khd, thirc 4n tinh duogc Iy tai Thai Nguyeén.
- Mau co, thuc an tho kho duoc lay tir 2 vu: Pong - Xuan va Hé —Thu
- S6 lwong mau phan tich cho mdi dot thi nghiém, mdi mua vy va mdi
loai thtrc an 1a; 03 mau
- Thoi gian va dia diém phan tich mau: Nam 2016 -2017. Phong phan tich

thire an va san pham chan nudi - Vién Chan nudi
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- MAu thire n sau khi phan tich duoc dung dé 1am thi nghiém tiéu hoéin
vitro gas production va thi nghiém tiéu hod in vivo.
2.3.2. Xdc dinh ty 1¢ tiéu hod chét hivu co va gid tri nang lwong trao doi
clia mét sé logi thirc dn nudi trau bing phwong phdp tiéu hod in vitro
gas production
2.3.2.1. Thi nghiém sinh khi in vitro gas production

* Sor dé bé tri thi nghigm dwec tom tit ¢ bang 2.1:

Bang 2.1. So' @6 bd tri thi nghiém tiéu hoa in vitro gas production

TT Ky higu logt Loai thirc an thi nghiém solan

thirc dn lap lai
1 TAl Co VA06 3
2 TAZ2 Co P. Hamill 3
3 TA3 Co Decumbens 3
4 TA4 Co Ruzi 3
5 TA5 Co Voi 3
6 TA6 Rom kho 3
7 TA7 Co Ruzi khd 3
8 TA8 Co Decumbens kho 3
9 TA9 Bot ngd 3
10 TA10 Théc nghién 3
11 TAll Céam gao 3
12 Blank Khong ¢6 mau thic in 3
Tong s6 xi lanh 36

Phuong phap thi nghiém tiéu hod sinh khi in vitro gas production dugc
tién hanh theo quy trinh cua Menke va Steingass (1988) gom cac budc nhu
sau: chuan bi mau thac an @, xi lanh, ta 4m...va dich da co6 trau, dung dich

dém va pha ché dich u (chi tiét xem thém Phu luc 1).
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* Khdu phén dinh dwéng cia trau nudi lay dich da cé

Khau phan an cho trau thi nghiém dugc xac dinh dya trén nhu cau dinh
dudng duy tri caa Kearl (1982):

+ Vat chat kho (DM) duoc tinh toan nhu sau:

DM =1,9 x W/100
Trong do:
DM 14 nhu cau vat chat kho an vao cho duy tri (kg).
W la khéi luong gia stc (kg).

+ Protein th6: 130,8 g/100 kg W

+ Nang luong trao ddi: 3,14 Mcal/100kg W

+ Ty I€ thitc an tho xanh (70%); thirc an tinh (30%)
* Dich dg co

Dich da co duoc lay tryc tiép qua dudong miéng bang dng théng thuc quan
va may hit chan khong. Sau d6 duoc loc bo nhiing hat thire an 16n bang vai xd
va luu ¢ binh tam gié4c, lubn duoc giir trong binh nuéc am 38-39°C (water
bath), lién tuc suc khi CO, va khudy déu cho dén khi di chuan bi xong xilanh.
pH khoang: 7-7,3.
* Cdc buwgc tién hanh thi nghiém

Tién hanh theo phuong phap ctia Menke va Steingass (1988). Cac mau
thire an sau khi duoc say khé, nghién nho dén 1 mm va duogc can cho vao moi
xi lanh véi khéi lwong mau 1a 2005 mg, sau d6 dat vao tia am ¢ 39°C trude
khi duoc tron voi hdn hop dich da ¢é va dung dich dém. Dich da cé trau duoc
Iy vao budi sang trudc khi cho an va bao quan trong phich bao on truéc khi
loc bé cac manh thac an va tron vai dung dich déém. Dung dich dém duoc
chuan bj tir ngay hém trudc dé sang hom sau dit vao bé nudc am 39°C trudce
khi pha ché voi dich da co. Sau khi da chuan bi xong hén hop dung dich 1,
cho dung dich & vao xi lanh mau (& mac 30 ml/xi lanh) va nhe nhang dat xi

lanh vao gia gd. Xi lanh s& dugc dua vao ti 4m c6 quat d6i luu dam bao nhiét



49

d6 39 + 0,5°C, u lién tuc 96 gio. Sau 30 phat ké tir khi u, lic nhe xi lanh va
sau d6 ctr 1 gior lac mot 1an trong suét 10 gior u dau tién. Ghi chép chi s6 “ml”
trén xi lanh ¢ cac thoi diém 0, 3, 6, 12, 24, 48 va 96 gio sau khi bat dau u.
Truong hop kiém tra néu thay luong khi vurot qua 60ml, nhe nhang cho thoét
khi ra (xa khi) va dua piston vé vj tri ban dau o thoi diém 0 gio. Su giai thoat
khi ndy nhiam giai phong luong khi sinh ra trong xi lanh khi ting qua cao
trong qua trinh & mau. Khi tién hanh thi nghiém in vitro gas production can
thiét phai str dung “mau trang” dé d6i chiing voi cac xi lanh 1 mau thie an
hay con goi 1a cac blank thuong chi chira 30 ml dung dich u trong céc xi lanh
dé tinh lwgng khi ma vi sinh vat sinh ra tir cac chat hitu co con sét lai trong
dich da co va khi sinh ra gian tiép tir moi trudong dém. Két qua sinh khi tir cac
blank duoc str dung dé hiéu chinh khi tinh toan két qua sinh khi thuc cua cac
mau thire n thi nghiém.
*CAac chi tiéu theo doi va phwong phdp xdc dinh

-Téc dé va dac diém sinh khi 18n men in vitro

Téng luong khi san sinh cua thic dn & céc thoi diém 0; 3; 6; 12; 24; 48
va 96 gio sau khi u duoc ghi chép cho tirng xi lanh. Luong khi tich luy trong
qua trinh 1én men in vitro duoc tinh nhu sau:
Khi tich luy (ml) = Luong khi sinh ra tai thoi diém t (ml) — Gia tri trung binh
luong khi sinh ra tai thoi diém t (ml) cta céc xi lanh khéng ¢ mau TA (blank).

- Péng thai sinh khi dwoc tinh bang phan mém NEWAY cua Chen,
(1995) dé wéc tinh @6 phan gidi da ¢é va dic diém sinh khi, theo phwong trinh
phi tuyén tinh ciia McDonald (1981):

Y=a+b[1-e "] ddivéicac loai thirc an cham phan giai;
Trong dé: Y 1a thé tich khi sinh ra ¢ thoi diém t (ml); a 1a lwong khi sinh

ra tir c4c chat d& hoa tan thudng & ngay tai thoi diém ban dau khi u mau (ml); b

1a luogng khi sinh ra tir c&c chat kho hoa tan trong sudt qua trinh @ (ml); a + b 1a
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téng lwong khi sinh ra ctia khau phan dem @ hay tiém nang sinh khi cua khau
phan thire an d6 (ml); ¢ 1a tde do sinh khi (%/gio); t 1a thoi gian t mau khau phan
thirc an thi nghiém (gio) va L 1a thoi gian tir 1dc u dén Idc bat dau san sinh khi.
2.3.2.2. Phuwong phdp xdc dinh ty 1¢ tiéu hoa chdt hiu co va gia tri nang
lirong trao doi
Can ctr luong khi sinh ra khi @ 200mg chit kho thire an sau 24" 1 va
thanh phan hda hoc cua thirc an nghién ctu duoc dung dé wéc tinh ty Ié tiéu
héa chat hitu co in vitro va gia tri ning luong trao d6i cua thic dn. Cac cong
thirc st dung udce tinh ciaa Menke va Steingass, (1988) nhu sau:
* D61 V6i thike dn thé xanh:
OMD (%) = 33,71 + 0,7464xGy,
ME(MJ/KgDM) = 2,20 + 0,1357xGy + 0,0057xCP  +
0,0002859xEE
* Doi Voi thike an thé kho:
OMD (%) = 17,04 + 1,1086xGy,
ME (MJ/Kg DM) = 2,20 + 0,136xXGy, + 0,057%CP:
* Poi Véi thire an tinh (Ngii céc va phy pham ):
OMD (%) = 24,59 + 0,7984xG,4+ 0,0496XCP
ME (MJ/KgDM) = 2,2 + 0,136xG24 + 0,057xCP
Trong do:
ME 14 ning luong trao d6i (MJ/kg DM)
OMD la ty Ié tiéu hoa chat hitu co (%)
CP la protein thé (%)
EE 13 m& thd (%)
Goa 12 ml khi sinh ra sau khi t 200mg DM cuia mau sau 24 gid i
2.3.2.3. Xdc dinh tong axit béo mach ngdn (Short Chain Fatty Acids- SCFA)
Tinh theo cdng thac caa Getachew va cs., 2000a:
SCFA = 10,0239 x Gy4- 0,0601



o1

2.3.3. Xdc dinh ty 1¢ tiéu hod cac chdt dinh dwing cia thike dn va gid tri
ning lwong trao déi ciia mét sé logi thirc dn nuéi trau bang phwong phdp
tiéu hoa in vivo
2.3.3.1. Bé tri thi nghiém

Tong s 4 trau ducnoi, tudi trung binh 30 thang tudi, khdi lwgng trung
binh 280 kg, duoc nudi riéng mdi con mét ciii chudng riéng biét dé theo ddi
ca thé. Khau phan an & muac duy tri theo tiéu chuan Kearl, (1982).

So do bo tri thi nghiém duoc thé hién ¢ bang 2.2.

Bang 2.2. So' @6 bo tri thi nghiém tiéu hod in vivo

Trau thi Trau thi Trau thi Trau thi
Chi tiéu nghiém1 | nghiém2 | nghiém3 | nghiém4
(TO01) (T02) (T03) (T04)

Thoi gian nudi chuan 10 10 10 10
bi (ngay)
Thoi gian nudi  thi 5 5 5 5
nghiém (ngay)
Thirc an thi nghiém* | Co VA06 Co VA06 Co VA06 Co VA06

Ghi cha: * Cac logi thie an: Cé Decumbens; Cé P.Hamill; Cé Ruzi; Cé Voi,
Rom khd; co Ruzi khé; Co Decumbens khd; Bot ngd; Cam gao; Thoc nghién durocC
bé tri thi nghiém twrong tir .

Thoi gian lam thi nghiém la 15 ngay cho méi loai thirc dn (trong d6 10
ngay nudi thich nghi va 5 ngay tién hanh thi nghiém). Tt ca trau duoc tay ky
sinh trung duong tiéu hod, san 14 gan trugc khi bat dau thi nghiém. Thi
nghiém duogc bd tri 11 dot (01 loai thic an/dot).

Khdu phan dn
Khau phan an cua trau thi nghiém duoc xac dinh dua trén nhu cau vat
chat khé duy tri cua Kearl (1982) theo cdng thuc:
DM =1,9 x W/100
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Trong do:
DM & nhu cau vat chat khé an vao cho duy tri (kg).
W la khéi luong gia stc (Kg).

Khau phan s& diéu chinh trudc cac dot thi nghiém va duoc b tri nhu sau:

+ Khau phan co s¢: Cé VA0

+ Khau phan thi nghiém = Khau phan co s + Thirc an thi nghiém

+ Protein tho: 130,8 gr/100 kg W

+ Nang luong trao di: 3,14 Mcal/100kg W.

Quan ly gia suc thi nghiém: Tét ca trau thi nghiém duoc nudi nhot riéng
mdi con mdt ciii sat, c6 mang uéng, mang an riéng va cung cap thirc an nudc
udng hang ngay tai mang in, mang udng.
2.3.3.2. Phuong phdp xdc dinh ty ¢ tiéu hoa thic an

-Thitc an thi nghiém

+ Nhom thac an thé xanh gdm: Co VAO06, co Voi, co P.Hamill, co
Decumbens va co6 Ruzi.

+ Nhom thtre an tho kho gom: Co Ruzikhd,rom kho va co Decumbens khd.

+ Nhom thire an tinh gdm: Bot ngd, thdc nghién va cam gao.

- Phuong phdp tién hanh

Trau dugc nudi nhdt cé thé trén ciii va duoc cho dn ¢ mac duy tritrong
thoi gian chuan bi 10 ngay. Thong thudng, cac thirc an tho khi cho an tu do
van chi du cho nhu cau duy tri caa trau. Trong thoi gian nudi chuan bi, luong
thire 3n an vao ghi chép cu thé ting ngay, ting loai thire n, gia trj trung binh
thirc an dn vao trong thoi ky nudi chuan bi chinh 1a lugng thirc an cho an giai
doan thi nghiém, thu phan va nuéc tiéu lién tuc trong 5 ngay tiép theo.

Xéc dinh luong thire @n thira vao sang hom sau, trudc bira dn dau tién.
Thire an thira duoc ghi chép cho ting loai riéng 1é va cho mdi cé thé.

Trong thoi gian thu mAu toan bo lugng phan gia stc bai tiét ra dugc thu
nhat hang ngay, xac dinh khéi luong rdi 1ay mau (10% tong luong phan) dé
trong tu lanh sau (-18°C).
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Dén ngay thir 4 cua giai doan thu miu, toan bo miu da luu trong ta
lanh sdu duoc liy ra dé giai dong. Sang ngay tha 5 cua giai doan ndy, cac
mau phan caa cing 1 ca thé thu dugc trong thoi gian 5 ngay duoc tron déu
v6i nhau va iy 2 mau dai dién (5 - 10% tong khéi luong mau) dem di xac
dinh ham luong chat khd (DM) va céc thanh phan héa hoc: protein thé (CP),
md& tho (EE), xo thd (CF), NDF, ADF, khoang ... Thirc an cho an va thic an
thira ciing duoc can, ldy mau hang ngay va bao quan trong ta lanh.

Tong luong nudc tiéu bai tiét hang ngay dugc hing vao x0 nhua dat
duéi ciii nudi trau thi nghiém (c6 bd sung 250 ml dung dich H,SO45N 10%),
can xac dinh khéi lugng va lay mau hang ngay (5% tong lugng thu duoc cua
ngay) luu ta lanh sdu (-18°C). Bén ngay cudi clng cia giai doan thu mau,
toan bo cac mau nudc tiéu thu duoc trong 5 ngay caa mdi cé thé s& dugce tron
déu lai voi nhau rdi ldy 1 mau dai dién (10ml/1lit) cho mdi céa thé dem phéan
tich ham luong nito tong so.

Thirc an thi nghiém dn vao, thirc dn thira, phan va nudc tiéu duoc xac dinh
ning luong thd (GE) bang phuong phap do nhiét lwong trén thiét bj bomb
calorimeter (AOAC, 1995). Bé tir d6 xac dinh duogc gia tri nang trao d6i (ME).

- Cac chi tiéu theo doi

+ Phan tich thanh phan hoa hoc cua thite dn thira, nwéc tiéu va phan
(Phwong phap phan tich cac chi tiéu nhu o thi nghiém 1)

+ Khoi lwong trau va lwong TA dn vao, TA thira, phdn va nuéc tiéu thdi ra.

Khéi luong trau dugc can bang can dién tar Rudweight cua Australia
trudc va sau moi dot thi nghiém véi 01 loai thirc an.

Khéi lugng thtrc an an vao, thire an thira, phan va nuéc tiéu dugc can
bang can ddng hé Nhon Hoa (loai 5kg sai s6 0,01-0,03 kg, loai 30kg sai s6
0,05-0,150 kg va loai 100kg sai s6 0,1 -0,3 kg).
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+ Xac dinh ty 1¢ tiéu hoa cua thirc an nao do dwoc tinh tir lwong thirc
an an vao, thirc an con thira va vat chat kho cua thize an.

Ty 1 tiéu héa (TLTH) cta mot chat dinh dudng A nao d6 trong thirc an
duoc tinh theo cdng thuc:

- P6i v6i nhdm thiee an tho xanh (5 loai co mdi dot cho dn 100%):

TLTH cua chat A (%) =[(Luong chat A dn vao tir thirc an — Lugng chat
A cua thirc an thira — Luong chat A thai ra trong phan, nudc tiéu)/Lugng chat
A an vao tu thirc an] x 100.

- P6i voi nhom thire n thd kho va thire in tinh.

Vi thtrc an thd kho va thire an tinh khong thé cho in 100 % trong khau
phan cua trau nén ty ¢ tiéu hoa cua hai nhém nay duoc xac dinh bang phuong
phap hiéu sd. Ty I¢ tiéu hda in vivo cia thic dn hai nhém nay duoc xac dinh
trén trau dam lay (n = 4 con cho mat loai thirc an da biét ty 18 tiéu hoa va cho
mdi loai thac an nghién ciu trong nhém thi nghiém coi nhu 4 1an l3p lai).
Loai thic an thé xanhphdi hop & day 1a c6 VA06 da xac dinh duoc ty 16 tiéu
hoa tur trudc.

+ Xac dinh ty 18 tiéu hoa in vivo cua 3 loai thite an thd kho trong khau
phan duogc bé tri véi ty 16 50% c6 VA0BVA 50% thirc an tho kho; tinh vat chat
kho theo tiéu chuan ctua Kearl, (1982).

- Ty lé tiéu héa in vivo cta chat A (%) = [Luong chat A an vao tir thic an
(50% c6 VAOB + 50% thirc dn tho kho) — Luong chét A thic an thira (50 ¢o
VAO06 + 50% thiic an tho khd) —Luong chat A trong phan, nudc tiéu thai ra
(50%co VADB +50% thirc an thd khd)/ [Luong chat A an vao tir thire an (50%
cd VAOB + 50% thirc in thd khé)]x 100.

Xac dinh ty I¢ tiéu hoa in vivo caa 3 loai thic an tinh trong khau phan
duogc bd tri voi ty 16 70% c6 VAO6va 30% thirc an tinh tinh vét chat kho theo

tiéu chuan cua Kearl, (1982).
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- Ty Ié tiéu hoa in vivo cua chat A (%) = [Luong chit A an vao tir thiic
in (70% cé VVAOG + 30% thirc an tinh) — Lugngchat A cia thirc an thira (70%
c6 VAO6 + 30% thirc an tinh) — Lugng chat A trong phan, nudc tiéu thai ra
(70%co6 VA06 +30% thirc an tinh)/ [Lugng chat A an vao tir thirc an (70% co
VA06 + 30% thirc an tinh)] x 100.

+ Xac dinh lugng khi Methane (CH4) thai ra theo phuong trinh cta
(Yan vacs., 2003 ):

Methane (L/ngay) = 0,34* BW(kg) + 19,7*DMI (kg/d) +12

Trong d6: DMI la chit khé thirc dn dn vao; BW: khbi luong co thé

+ Xdc dinh gia tri ndang lwong trao déi (ME, MJ/kg DM) dwoc tinh tryc
tiép dua vao nang lwong thé (GE) doi véi ca 3 nhom thize dan

ME = GE cua thirc an - GE cta phan- GE cta nudc tiéu - GE khi métan

- Ning lugng thd (GE) cua thirc 4n, phan, nudc tiéu dugexac dinh bang
phuong phap do nhiét luong trén thiét bi Bomb calorimeterlKA C2000 do
Puc san Xust.

- GEchs (Nang luong thai ra trong CH,4, Mj/ngay) = kg CH4 x GE cua 1
kg CH4. Nang Iugng cua mét kg khi CH,4 la 58,41 Mj va 1 lit khi CH, = 0,717
g CH, (CRC Handbook of Chemistry and Physics, 2010).
2.3.4. Xay dung phwong trinh hoi quy tuyén tinh ty 1¢ tiéu hoa chdt hiu co
Va gia tri nang lwong trao déi dwoc xdc dinh bing phwong phdp in vitro gas
production véi phwong phdp in vivo

Bo s6 lieu vé thi nghiém tiéu hod in vitro gas production lic 24" cua
11loai thirc an gém cO: Nhom thirc an tho xanh 05 loai; nhém thic an tho kho
03loai va nhdm thirc an tinh: 03 loai.

Pé xay dung phuong trinh hdi quy tuyén tinh gitra ty 18 tiéu hda chat

hitu co (OMD) va gid tri ning luong trao d6i (ME) cua cac loai thirc dn thi
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nghiém tir cac s lidu vé luong khi sinh ra sau 24" u thiee an véi thanh phén
dinh dudngtrong diéu kiénOMD, ME uéc tinh tir tiéu hodin vitrogas
prodution cua noi dung 1, va ty 18 tiéu hoa chat hiru co, gié tri nang luong trao
d6i thu dugc ¢ tidu hodin vivocua ndi dung 2, dugc thuc hién dé so sanh
tuong quan nhu sau:

Sir dung phuong trinh ¢d san cua Menke va Steingass (1988), Truong
Pai hoc Hohenheim (DPtc) dé tinh ty ¢ tiéu hoa chat hiru co va gia tri ning
luong trao doi, sau d6 so vai gid tri thuc thu dugc tir thi nghiém tiéu hod in
vivodé xac dinh twong quan hdi quy giita hai phwong phap (Cdc phwong trinh
wée tinh dwroc dy tir thi nghiém & néi dung 1 déi véi ca 3 nhom thize dan)

Str dung thuat toan hoi qui (regression) dé xay dung phuong trinh héi quy
tuyén tinh, da chiéu bac mot dé udc tinh ty I¢ tiéu hoa chét hitu co va gia tri ning
lugng trao doi cua thirc dn dua vao thé tich khi sinh ra ¢ thoi diém 24" trong thi
nghiém in vitro gas production va thanh phan dinh dudng cua thic an so véi ty 1¢
tiéu hoé chét hitu co va gia tri ning luong trao d6i & thi nghiém tiéu hod in vivo.
Phwong trinh héi qui da chiéu bac mot s& ¢6 dang nhu sau:

y=ax+Db

Trong d6: y la ty 1& tiéu hoa chét hitu co hoac gia tri ning lwong trao
d6i cua tiéu hod in vivo;

x la ty 1é tiéu hoa chét hiru co hodc gi4 tri ning luong trao doi cua tiéu
hoa in vitro;

a la hé sb hdi quy; b 12 hé s tu do.

2.3.5. Xdc dinh muc dan thich hop cho nuli trdu sinh trwong giai doan7-18
thang tugi

*Thiét ké thi nghiém:Thi nghiém dugc thiét ké theo phwong phap phan

16 so sanh. So @6 b tri thi nghiém & bang2.3.
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Bang 2.3. So' d6 bd tri thi nghiém

. Nghiém thic
Dien giai
NTDC NT1 NT?2

S6 trau (con) 4 4 4
Tudi trau bat dau thi nghiém

) 7 7 7
(thang)
Khoi lugng (kg) 88,8 87,7 88,5
Nudi chuan bi (ngay) 15 15 15
Nudi thi nghiém (thang) 12 12 12
Mt antheo tiéu chuan Kearl,
1982 100% 105% 110%

Tong sb 12 trau c6 khdi luong tuong dwong nhau, duoc phan 16 vao 3
nghiém thirc mot cach ngau nhién, mdi nghiém thac 4 con (2 duc va 2 cai),
cac nghiém thirc dong déu nhau vé tudi, khoi lugng va tinh biét.

Ap dung tiéu chuan an dung cho trau sinh truong cua Kearl (1982).
Nhu cau vat chat kho (DM), protein thd (CP), niang luong trao d6i (ME) cho
ca 3 nghiém thic v6i cadc mac: nghiém thae ddi chimg (NTPC) = 100%;
nghiém thuc 1 (NT1) = 105%; nghiém thic 2 (NT2) = 110% so vai tiéu
chuan cua Kearl (1982) cho trau nudi sinh truong giai doan 7 -18 thang tuoi.

Trau thi nghiém duogc nudi riéng mdi con mot 6 chuodng dé theo ddi ca
thé, do vay mdi trau duogc coi 1a mét 1an 1ap lai (4 1an Iap lai).

Tat ca trau duoc tay ky sinh tring dudng tiéu hoa, san 1a gan truéc khi
bat dau thi nghiém.

* Cac chi tiéu theo doi

Thi nghiém tién hanh trong 12 thang (7-18 thang tuoi), cac chi tiéu theo
ddi s& chia 1am hai giai doan: giai doan 1 1a 7-12 thang tudi va giai doan 2 1a
13-18 thang tuoi.
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+ Anh huéng cua cdc muc in khac nhau trong khau phan dén luong
thire an thu nhan hang ngay cua trau & giai doan 7-12 va 13-18 thang tuoi.
+ Anh huong cta cdc mic an khac nhau trong khau phan an d&én thay
d6i khdi lugng trau ¢ giai doan 7-12 va 13-18 thang tudi.
- Sinh truong tich luy (kg); Sinh truong tuyét ddi (gr/con/ngay)
+ Hiéu qua sir dung TA cua trau ¢ giai doan 7-12 va 13-18 thang tudi.
= Tiéu tén DM; ME; CP /kg ting KL
+ Chi phi thtrc an nubi trau ¢ giai doan 7-12 va 13-18 thang tudi.
*Thanh phan va gia tri dinh dwong cua khdu phan (KP) thite dn diing
trong thi nghiém dwoc trinh bay tai bang 2.4 va 2.5.
Bang 2.4. Ty Ié phoi tron TMR va dinh duéng cia khau phan thire dn
cho trau thi nghiém (tinh theo VCK)

Giai doan 7 -12 | Giai doan 13 -18

Nguyén liéu thang tudi thang tudi
Co VAO6 tuoi (%) 25 30
Co Ruzi troi(%) 12 25
C6 Decumben turoi(%) 13 15
Bt ngo (%) 25 22
Cam gao (%) 17 5
Kho dau twong(%) 8 3
Dau thuc vat (kg) 0,13 0,02

Dinh duéng khau phan

DM (%) 52,9 39,6

ME (MJ/kg DM) 13,0 10,0

Protein tho (g/kg DM) 135,1 112,3
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Bang 2.5. Khau phan thire dn cho trau thi nghiém (tinh theo VCK)
(Mike dinh dwéng 100% so véi tieu chudn Kearl,1982)

Gb7-9 | GD 10-12 | GDb 13 -15 |GD 16-18
Nguyén li¢u DVT ] ] ] ]
thang thang thang thang

Khoi lrgng thirc

Kg 8 14 19 24
an tho xanh
Co VAO06 Kg 5 8 10 12
Cé6 Ruzi Kg 1 3 5 7
C6 Decumbens Kg 2 3 4 5
Khoi lwong thirc

1,60 1,80 1,8 1,6

an tinh
Bt ngo Kg 0,8 1,1 1,2 1,3
Kho dau tuong Kg 0,25 0,2 0,1 0
Cam gao Kg 0,55 0,50 0,5 0,3
Dau thyc vat Kg 0,24 0,10 0,03 0,02
Tong lwong thire
an va Dinh dudng 9,6 15,8 20,8 25,6
khau phan in
DM Kg 2,83 4,13 511 5,91
ME Mcal 8,94 10,35 11,57 12,86
Protein tho g 377 488 558 600

Ghi cha: Bé sung khoang (siz dung tang da liem treo tai chuéng), mic
ting khoi hrong 500g/con/ngdy.Cac mitc dn 105%,; 110% dwoc ldy khoi
lirong khdu phdn thize an tir khdu phan TMR 100% céng thém 5 -10% cho céc
giai dogn thi nghiém.

Phuong phap nudi dudng la st dyng thirc an hon hop hoan chinh
(TMR) cho gia stc thi nghiém. Thi nghiém tién hanh trong 12 thang, duoc
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chia 1am 4 giai doan: giai doan 7-9 thang tudi, giai doan 10-12 thang tudi, giai
doan 13 -15 thang tudi va giai doan 16-18 thang tudi. Nhu cau cho mdi giai
doan khéc nhau vé ty 18 tinh thé va ham luong dinh dudng, nén giai doan 7-9
va 10-12 thang tudi bé tri khau phan véi ty 1é 50% tinh va 50% tho; giai doan
13 - 15 va 16 -18 thang bé tri khau phan 30% tinh va 70% thd.

*Qudn ly gia stc thi nghiém: Tat ca trau thi nghiém duoc nudi nhét riéng
mdi con mot ngan chudng, c6 mang ubng, mang an riéng va cung cap thirc an,
nuéc uéng hang ngay tai mang an va mang udng.

Bat dau thi nghiém va ctr sau mdi 30 ngay thi nghiém, khéi luong trau
duoc xac dinh lai va khau phan an s& duoc tinh lai theo khéi lugng trau tai
thoi diém do, tang lugng VCK phu hop véi khéi luong co thé gia stc theo
tiéu chuan Kearl, 1982.

* Phuong phdp theo doi cac chi tiéu

+ Thanh phan dinh dudng cua thirc n thi nghiém

- Thanh phan gia tri dinh dudng cua ting loai nguyén liéu trongkhau
phan in dugc xac dinh tir két qua cua cac thi nghiém trugc (Chi tiét dugc thé
hién tai phu luc 2)

+ Anh huong cua cdc muc an khac nhau trong khau phan in dén lugng
thire an thu nhan cua trau giai doan 7-12 va 13-18 thang tudi.

- Thirc 4n &n vao va thic dn con thira dugce can hang ngay dé xac dinh
luong thire an an vao. Luong thirc an thu nhan dugc tinh nhu sau:

- Vat chat kho an vao (%) = (Thuc dn cho dn x % chat khé) - (Thuc an
con thira x % chat kho).

- C4c chat dinh dudng dn vao nhu (ME; Protein) duoc tinh tuong tu nhu
tinh vat chat kho.

+ Anh huong cta cac mic an khac nhau trong khau phan thtc an dén
thay d6i khdi lugng cua trau ¢ giai doan 7-12 va 13-18 thang tudi:

- Sinh trudng tich liy: trau duoc dinh ky can khéi luong 30 ngay mot
lan. St dung can dién tir Rud Weight-1200 caa Uc ¢6 d6 chinh xac 99,5%.
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Trau dugc can vao budi sang cua 3 ngay lién tuc trude khi cho an, ubng dé lay
khéi lwgng trung binh.

- Sinh trudng tuyét d6i (g/con/ngay)caa trau thi nghiém dugc tinh theo
phuong phap thuong qui trong nghién ctiru chan nuoi.

+ Hiéu qua sir dung TA cua trau ¢ giai doan 7-12 va 13-18 thang tudi.

- Tiéu tn DM (kg/kg tang khdi lugng) = Tong khéi luong DM thirc an
an vao/ tong sé kg tang khdi luong cua trau.

- Tiéu tén ME (MJ/kg tang khéi luong) = Tong khéi luong ME thtc an
an vao/ tong sé kg tang khoi lugng tru.

- Tiéu tén CP (g/kg tang khoi luong) = Tong khéi lugng Protein thirc an
an vao/ tong sé kg tang khdi lugng trau.

+ Chi phi thtrc an/1 kg tang khoi lugngduogc xac dinh nhu sau

Pugc tinh theo cong thac sau: C= T

p
Trong dé: C 1a chi phi thuc an/kg ting khéi luong(dong)
T 14 tong sb tién thirc 4n ca giai doan thi nghiém
P 12 khdi lugng ting ca giai doan
2.4. Phuwong phap xir ly s6 liéu
2.4.1. Phwong phdp xi¢ Iy sé ligu phan thi nghiém xdc dinh thanh phan cac
chdt dinh dwong, ty 18 tiéu hoa chdt hitu co va gid tri ndng lwong cia mat
s6 logi thirc dn nuéi trau biang phwong phdp tiéu hod in vitro va in vivo
S6 liéu nghién ciru duoc xir 1y so bo bang phan mém Microsoft Office
Excel, sau d6 duoc xi ly theo phuong phap phan tich phuong sai (ANOVA)
bang phan mém minitab 17: Dung luong mau (n), sé trung binh (Mean), sai s6
cua s trung binh (SE). So sanh gia tri trung binh theo cap bang phép so sanh
Tukey véi mic P = 0,05.
Xéc dinh twong quan hoi quy ty Ié tiéu hoa chat hitu co (OMD) va gia
tri nang luong trao d6i (ME) wdc tinh tir cac sb liéu khi sinh ra sau 24 gio

cta thi nghiém tiéu hod in vitrogas production duoc tinh tir phuong trinh sén
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cd cua Menke va Steingas (1988) vai tiéu hoa in vivo dugc sir dung phuong
trinh hdi quy bac mét theo dang:
y=ax+bh
Trong d6: y 1a ty 1& tiéu hoa chat hiru co hoic gia tri nang luong trao doi
cua tiéu hoa in vivo.
x 13 ty 1é tiéu hoa chét hitu co hoic gia tri ning luong trao doi cua tiéu
hoa in vitro.
a la hé sb hoi quy; b 1a hé sb tu do.
2.4.2. Phwong phdp xir 1y sé liéu phan thi nghiém xdc dinh mican thich
hep chotrau sinh truéng giai doan tir 7-18 thang tuai
S6 liéu nghién ciru duoc xir 1y so b bang phan mém Microsoft Office
Excel, sau d6 dugc xur 1y theo phuong phap phan tich phuong sai (ANOVA)
bang phan mém Minitab 17.
Cac tham s théng ké bao géom: dung lwong mau (n), sé trung binh
(Mean), sai sb cua sb trung binh (SE). So sanh gia tri trung binh theo cip

bang phép so sanh Tukey véi mic P = 0,05.
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Chuong 3
KET QUA VA THAO LUAN

3.1. Két qua xac dinh thanh phan dinh dudng cia mét sé loai thirc dn
nuoi trau

Thanh phan dinh dudng ¢ ta thic 3n 1a co so dit liéu dau tién dé thiét
1ap khau phan an t6i vu cho gia sic . Xac dinh dang, chinh xé4c thanh phan
dinh dudng cua cac loai nguyén liéu thirc an  cho gia stic 1a diéu kién tién dé
dé xéac dinh va t6i uu hoa khau phan , ha gia thanh san pham. S6 liéu da dang
vé chung loai thirc an va sd lwong mau phan tich cang lam cho co so dit liéu
vé thanh phan dinh dudng thém ch inh x4c va c6 do tin cay cao . Mat khac, su
tién bo vé mat di truyén trong nganh trong trot da tao ra cac gidng moi cb gia
trj dinh dudng ngdy cang duoc cai thién do d6 doi hoi dit liéu thanh phan dinh
dudng cua thuc an phai luon dugc cap nhat moi.
3.1.1.Thanhphdn dinh dwéngciia nhom thiee dn thé xanh

Pé danh gia duoc ham luong dinh dudng cua mot s6 loai thic an thd
xanh nubi trau, nghién ctu nay da tién hanh phan tich dé xac dinh thanh phan
dinh dudng cua 5 loai co thugc nhom thace an thd xanh. Két qua phan tich
thanh phan dinh dudngduoc thé hién & bang 3.1.

Nhin chung, cac loai thirc an tho xanh khac nhau trong nghién ctru nay
déu c6 ham lugng xo thd (CF) cao, dao dong tir 26,17 - 30,83%,cao nhat la co
Decumbens(30,83%), thap nhat 14 c6 P. Hamill (26,17%). Co VA06,co6 Voi
va c6 Ruzi ¢6 ham luong xo tho lan luot 1a: 27,76; 27,50; va 28,75%.

Két qua xac dinh ham lugng vat chat khd (DM) cuaa 5 loai thirc an tho
xanh cho thay: Co Ruzi c6 ty 1¢ vat chat khd cao nhat (22,58%). Ham luong
vat chat kho cua co Decumbens; c¢é P. Hamill va co Voi lan luot 1a: 21,63;
21,54 va 18,32%, thap nhét la c6 VA06 (15,52%).
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Bang 3.1. Thanh phan dinh dudng cia nhém thie dn thé xanh
DM Thanh phan dinh dudng (Y%DM) OM
(%) CP EE CF NDF ADF Ash (%)
Cé VAO6 1552 9,35 1,34 27,76 62,38 26,05 8,72 91,28
Co Voi 1832 799 146 2750 67,60 31,27 10,75 89,25
Co P.Hamill 2154 9,72 1,09 26,17 67,65 2793 8,86 91,14
Co Decumbens 21,63 10,96 1,52 30,83 60,75 31,28 8,59 9141
Co Ruzi 22,58 12,14 1,95 28,75 5891 33,93 8,85 91,15
Ghi chi: DM: Vt chat khd, CP: Protein thd, EE: Mé thé, CF: Xo thé,
NDF: Xo trung tinh, ADF: Xo acid, Ash: Khodng tong sé, OM: Chat hitu co:
Tran Van Thing va cs. (2018) phéan tich ham luong dinh dudng cua co
VAO06 cho biét: Ham lugng vat chat khd 1a 17,89%; protein thd 1a 4,76%.
Theo két qua phan tich thanh phan dinh dudng onghién ciu nay, ham luong
vat chat khd thap hon (15,52%) va protein thd cao hon (9,35%) so véi két qua

Loai thirc dn

phan tich cua tac gia.

Ham luong Protein thd (CP) c6 trong cé Ruzi cao nhat 1a 12,14%, tiép
dén 1a co Decumbens (10,96%), co P. Hamill (9,72%),co VAO06 (9,35%) va
thap nhat Ia co Voi (7,99%).

Theo Nguyén Thi Thay va cs. (2018) cho biét: Co P. Hamill c6 ham
lugng vat chat kho dao dong tur 20,1- 20,6%; protein thé 10,4 - 10,9%; xo tho
32,1- 33,0% va khoang tong s6 1,80 - 2,01%. Két qua phan tich trong nghién
Clru ndy vé vat chat khd va ham lugng protein thdtuong duwong, ham lugng xo
thd thap hon va ham lugng khoang tong sb cao hon so Véi cua tac gia.

Nguyén Xuan Cu va cs. (2019) phan tich thanh phan dinh dudng cta co
VAO6 thu cét tai sinh ¢ 45 ngay tudi cho két qua: Vat chat khd 1a 15,54%,
protein thd 1a 11,31%. Két qua phan tich co VA06 cing d6 tudi cia nghién ctu
nay tuong duong vé ham luong vat chat kho, nhung ham luong protein thd thap

hon két qua nghién cru cua tac gia 1a 1,96%.
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Pham Vian Quyén va cs. (2021) cho biét: Co P. Hamill va co VAO06
trong tai Tra Vinh c6 ham luong vat chat kho; protein tho; xo thd 1an luot 1a:
21,50; 12,10; 34,23% va 15,92; 8,90; 29,62%. Két qua phan tich Co P. Hamill
va co VAO6 trong tai Thai Nguyén tuong duong vai két qua trén.

Ham luong md thd (EE) c6 trong nhém thire an thd xanh rat thap dao
dong tir 1,09 % - 1,95%. Trong dé c6 Ruzi c6 ham luong m& thd cao nhat
(1,95%), tiép co Decumbens (1,52%), cé Voi (1,46 %), co VAO6 (1,34%) va
thap nhat 1a co P. Hamill chi ¢6 1,09%.

Két qua nghién cau cua Pipat va cs. (2014) cong bd: Co VAOD6 thu
hoach ¢ thoi diém 45 ngay co protein thd 10,3%; vat chat khd 15 - 16%; ADF
44,1%; NDF 66,8%; Ash 14,5%. K&t qua nghién ctiu vé cac chi tiéu néu trén
cua c6 VAO6 tuong duong vai két qua cong bd cua tac gia.

Ham luong xo khéng tan trong méi trudng trung tinh (NDF) 1 yéu té
6 anh huong dén tiéu hoa. Ham luong NDF cta nhdm thire an thd xanh trong
nghién ctu nay dao dong tir 58,91- 67,65%. Thap nhat & c¢6 Ruzi 1a 58,91%,
cao nhat & co P. Hamill 14 67,65%:; co Voi la 67,60%; c6 VA6 62,38% va co
Decumbens la 60,75%. Theo Meissner va cs. (1991), khi NDF trong co nhiét
d6i cao hon 60% thi chit khé an vao bat dau giam. Nhu vay, trir c6 Ruzi, 04
loai co thuoc nhom thirc an thd xanh con lai trong nghién ctu nay déu cao
hon 60% nén khi sir dung can phéi hop voi cac loai thic dn khac dé ting
luong chat khé an vao.

Téac gia Nguyén Binh Truong va cs. (2019) tién hanh khao sat ham
luong NDF trong khau phan an cua bo thit tai tinh An Giang ciing cho biét
thanh phan dinh dudng cua co Voi ¢ ty 1é DM, CP, CF, NDF, ADF va OM
lan luot 1a: 13,4; 9,17; 33,7, 64,3; 41,1 va 89,1%. Két qua phan tich céc chat
dinh dudng c6 trong cé Voi cia nghién cau nay ciing tuong duong véi két

qua nghién ctru cua tac gia.
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Ham luong xo khong tan trong moi treong axit (ADF) ctia nhém thirc an
thd xanh c6 bién dong khong 16n,dao dong tir 26,05 dén 33,93%. Cao nhat 1a co
Ruzi (33,93%), thap nhét 1a co VA06 (26,05%). O c6 Decumbens, co Voi va co
P. Hamill, ham lugng ADF lan luot 12 31,28; 31,27 va 27,93%.

Ham lugng khoang téng sé (Ash) trong 5 loai co thuoc nhém thire an
thd xanh bién dong tir 8,59 dén 10,75%, thap nhat 1a co Decumbens (8,59%),
cao nhat 1a c6 Voi (10,75%). Cé P. Hamill, co Ruzi va c6 VA06 c6 ham
lugng khoang tong s6 lan luot 1a 8,86; 8,85 va 8,72%.

Ty Ié chat hitu co (OM) caa nhém thic an thd xanh kha caobién dong
tir 89,25- 91,41%, thap nhat 1a cé Voi (89,25%) va cao nhat la c6 Decumbens
(91,41%). Co P. Hamill, cé Ruzi va c6 VAOG c6 ty 1¢ chat hitu co lan luot 1a
91,14; 91,15 va 91,28%.

Theo két qua phan tich cua tac gia Dinh Vin Mudi (2012), ¢o Voi thu
cito 45 ngay tudi c6 ham lugng DM; CP; EE; CF; NDF va ADF tuong Gng
la: 12,61; 10,66; 1,50; 38,28; 72,94 va 43,87%. So vai két qua trén ham lugng
DM va EE cuaa cé Voi trong nghién ciru ndy cao hon, cac thanh phan con lai
CP: CF; NDF va ADF thip hon.

Két qua vé thanh phan dinh dudng cua co Voi trong nghién cau nay
nam trong khoang dao dong ciia mot s6 két qua nghién cau khac. Vi dy: Ham
luong CP 1a 7,99%; NDF la 67,60% va ADF la 31,27% nam trong khoangdao
dong caa mot sé nghién ctu trude ddy cho biét: Ham lugng CP: 7,2-13,8%, NDF:
61,6 - 78,4% va ADF: 32,6- 54,0% ( Paul Pozy va cs., 2002; Smith va cs., 1993).

Téc gia Lai Qudc Khanh va cs. (2019)ciing tién hanh phan tich thanh
phan hoa hoc cta cé Voi cho thay: Ham luong CP 14 7,70%, NDF 1a 62,40%.
Két qua phan tich thanh phan ho& hoc c6 Voi ctia nghién ciu nay c6 CP la
7,99% va NDF la 67,60% tuong duong vai nghién curu cua tac gia.

Két qua vé thanh phan céc chét dinh dudng cua 5 loai thic an thudc

nhom thirc n thoé xanh trong nghién cttu ndy cé thanh phan cao hon, hoic
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thap hon so voi mot sé tac gia nghién ciru trong va ngoai nude vai cing loai
thire an. CO thé do vi tri dia Iy, khi hau va diéu kién thé nhudng cua timg noi
trong khéc nhau s& cd két qua thanh phan cac chat dinh dudng trong cac loai
c6 khéc nhau, nhung van nam trong tiém ning di truyén caa mdi giéng co.
3.1.2. Nhém thre dan tho kho

Nghién ctu nay da phan tich thanh phan céc chat dinh dudng cua 03
loai thrc dn tho kho trong d6 c6: 02 loai ¢o khé va 01 phu pham néng nghiép
la rom kho. Két qua vé ham luong cac chat dinh dudng (DM, CP, EE, CF,
NDF, ADF, Ash va OM) duoc trinh bay obang 3.2.

Bang 3.2. Thanh phan dinh dudng cia nhém thire dn thé kho

_ DM Thanh phan dinh dudng (%6DM) OM
Loai thirc 4n

(%) CP EE CF NDF ADF Ash (%)

Ruzi khd 87,94 10,77 255 30,95 66,41 3820 11,86 88,14

Decumbenskhd 86,75 9,91 245 31,67 67,25 36,71 12,18 87,82

Rom kho 91,25 5,15 222 3256 6515 39,29 1256 87,44

Ghi ch: DM: Vat chat kho, CP: Protein thd, EE: Mé thé, CF: Xo thé,
NDF: Xo trung tinh, ADF: Xo acid, Ash: Khodng tong sé, OM: Chat hitu co:

Ty Ié vat chat khd c6 trong nhém thire dn tho kho dao dong tir 86,75-
91,25%. Ty I& vat chat khd cua co Decumbens kho 1a 86,75%:; co Ruzi khd 1a
87,94% va rom kho 1a 91,25%.

Ham luong CP: O rom kho rat thap chiém 5,15%, cé6 Decumbens kho
9,91% vaco Ruzi khd 10,77%. Ham lugng CF, NDF va ADF cua 3 loai
thirc an tho khoé tuwong ng dao dong tur 30,95 - 32,56%; 65,15- 67,25% va
36,71 - 39,29%.

Két qua phan tich thanh phan dinh dudng cta 3 loaithtic an tho kho trong
nghién ctu ndy niam trong khoang dao dongtrong mot sé nghién ctu khac. Vi
du:Rom kho trong nghién ctru caa nghién cau naycO NDF 1a65,15%; ADF la
39,29%; Ash la 12,56%, c6 thanh phan thap hon va gan twong dwong SO Vi
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khoang dao dong trong mét sé nghién ctiru nhu: ham lugng NDF dao dong trong
khoangtur 72,13-77,50%; ADF dao dongtur 47,48-53,20% va Ash dao dong tur
7,81-17,75%(Nutrient Requirement of Beef Cattle in Indochinese Peninsula,
2010; Paul Pozy va cs., 2002; Nguyen Thi Hong Nhan va cs., 2008).

Nguyén Buc Chuyén (2015) cho biét: Co Ruzi khd c6 DM la 85,92%:;
CP la 3,23%; EE la 0,60%; CF la 42,09%; NDF la 75,16%; ADF la 45,10%
va Ash 1a 4,96%. Két qua phan tich caa nghién ciu naycé DM tuong duong,
ham lugng CP; EE va Ash cao hon va thanh phan CF; NDF va ADF thap hon
so véi két qua nghién ctiu cua tac gia.

Lé Pinh Khan va cs. (2018) khi 1am thi nghiém xac dinh nhu cau ning
luong trao doi cho duy tri (ME,,) caa bo lai nudi thit tai Viét Nam cho biét:
ham luong DM, CP, EE, CF, Ash va OM cua rom khé lan luot 90,60; 6,40;
1,16; 29,40; 12,76va 77,84%. Két qua phan tich cua nghién cu naytuong
duong véi két qua nghién ctiu cua tac gia.

Ham luong chat hitu co caa ca 03 loai thirc an tho kho kha cao: Rom khé 1a
87,44%, tiép dén 1a co Ruzi kho la 88,14% va co Decumbens kho la 87,82%.

Khuong Vin Nam va cs. (2018) cho biét: Cé Decumbens khd c6 ham
luong DM la 90,12%; CP la 9,56%; CF la 31,04%; NDF la 68,22%; ADF la
36,38%; Ash la 8,54% va co Ruzi khoé c6 ham lugng DM la 89,15%; CP la
10,65%; CF 1a 30,55%; NDF la 68,95%; ADF la 36,51%; Ash la 8,92%. Da
s6 cac chi tiéu vé thanh phan dinh dudng trong nghién ctu caa nghién ctu
nayturong duong véi két qua cua tac gia néu trén, duy nhat c6 ham luong
khoang tong s6 cua nghién ciu naycao hon.

Nguyén Binh Truong va cs. (2019), khi tién hanh nghién ciu khao sat
ham lugng NDF trong khau phan an cia bo thit tai tinh An Giang cho biét:
thanh phan dinh dudng c6 trongrom khé la rat thap véi cac gia tri DM, CP,
CF, NDF, ADF, va OM lan lwot la: 89,1, 5,26; 31,7; 47,4; 67,7 va 88,1%;
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Két qua phan tich thanh phan dinh dudng c6 trong rom kho cua nghién ciu
naytuong duong vdi cua tac gia.

CU Thi Thién Thu va cs. (2020) phan tich thanh phan hoé hoc cua rom
kho cho biét: DM, CP, EE, CF va Ash tuong ung 88,40; 4,59; 1,70; 35,10 va
13,80%. Két qua caa nghién ciu naycé mot sd chi tiéu cao hon va tuong
duong so véi cua tac gia.

3.1.3. Nhém therc an tinh

Két qua ¢ bang 3.3 cho thay: Thanh phan dinh dudng cua 3 loai thirc an

tinh sur dung trong nghién ctu nay,co su khac biét kha lon.

Bang 3.3. Thanh phan dinh duwdng ciia nhom thike in tinh

Loai thic DM Thanh phan dinh duéng (% DM) oM
an (%) CP EE CF NDF ADF Ash (%)
Bot ngd 8657 6,70 2,86 280 2397 633 248 9752

Thoc nghién 84,62 9,06 4,68 1257 28,24 1831 11,82 88,18
Cam gao 87,85 1541 7,15 10,82 26,18 10,90 5,47 94,53

Ghi ch: DM: Vdt chat khd,CP:Protein thd, EE: Mé thé,CF: Xo thé,
NDF: Xo trung tinh, ADF:Xo acid, Ash:Khoang tong s6,0M: Chdt hizu co

Pham vi bién dong vé ham lugng DM, CP, EE, EF, NDF, ADF va Ash
twong tng la: 84,62 - 87,85%; 6,70 - 15,41%; 2,86 -7,15%; 2,80 - 12,57%;
23,97 - 28,24%; 6,33 - 18,31% va 2,48 - 11,82%.

Ham lugng DM, CP va EE c6 trong Cam gao cao nhat twong ung Ia:
87,85; 15,41 va 7,15%. Ham luong CF, NDF, ADF va Ash cé trong théc
nghién cao nhat twong ung: 12,57; 28,24; 18,31 va 11,82%. Trong bot ngd cac
thanh phan: DM, CP, EE, CF, NDF, ADF va Ash tuong ung la: 86,57; 6,70;
2,86; 2,80; 23,97; 6,33 va 2,48%.

Nguyén Ngoc Kién va cs. (2018) phan tich thanh phan dinh dudng cua
bot ngd cho biét: DM, CP, EE, CF va Ash tuong ung 84,60; 11,57; 6,02; 2,60
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va 2,83%. Két qua phan tich caa nghién cau nay c6 ham luong CP va EE thap
hon, cac thanh phan khac tuong duong.

CuU Thi Thién Thu va cs. (2020) phan tich thanh phan dinh dudng cua
bot ngd cho biét: DM, CP, EE, CF va Ash tuong tng |a 84,60; 9,86; 6,16;
2,88 va 2,94%. Két qua cua nghién ciu ndyhoan toan twong duong vai két qua
phan tich cua tac gia.

Ty 18 chat hitu co (OM) ¢6 trong nhém thirc an tinh dao dong tir 88,18 -
97,52%. Ty Ié OM cua bot ngd 1a 97,52%, thap nhat 1a théc nghién (88,18%)
va cam gao la 94,53%.

Két qua vé thanh phan dinh dudng cia nhém thic an tinh trong nghién
ctru ndy nam trong khoang dao dong két qua cia mot sé nghién ciru khéac.Két
qua nghién ciu cia mot s tac gia cho thay: Bot ngd c6 ham luong CP: 7,66-
11,8%; Ash: 1,63-2,27%; NDF: 10,0-21,51%; ADF: 2,4-6,2% (Paul Pozy va
cs., 2002; Pinh Vian Mudi, 2012; Nguyén Dtc Chuyén, 2015). Trong nghién
cru nay, bot ngd ¢6 ham lugng CP: 6,70%; Ash:1,48%; NDF: 23,97%; ADF:
6,33%; tuong duong vai két qua cac tac gia néu trén.

3.2. Két qua xac dinh ty I tiéu hoa chat hiru co va gia tri niing lwong trao
doi cia mdt so loai thire in nudi trau bang phwong phap tiéu hoa in vitro
gas production

3.2.1. Lwong khi tich liiy khi lén men in vitro gas production ciia mgt sé
logi thitce dn nudi trau tai cac thoi diém khac nhau

Déi vi mdi loai thie an duoc tién hanh thi nghiém véi ba lan lap lai
(tac 12 mdi mot mau thire an sé dugc thi nghiém trén ba xi lanh dat & cac vi tri
khéc nhau trong ciing mét gia d), két qua sinh khi (khi sinh ra, tich luy) duoc
tinh trung binh & cac thoi diém khéc nhau. Két qua theo ddi lugng khi sinh ra
trong diéu kién in vitro gas productioncia mot sé loai thirc an nudi trau dugc
trinh bay & bang 3.4a; 3.4b va 3.4c.
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Bang 3.4a. Lwong Kkhi tich lity khi 1én men in vitro gas production caa

mét so loai thike in thd xanh tai c4c thai diém khac nhau (ml)

Thot gian @ thire an (gio)

Loai thire dn
3 6 12 24 48 96

Co VAQG Mean 2,31 512 1290 30,64 36,59 41,40
SE 066 107 202 163 1,58 3,35
Co Voi Mean 2,00 5,50 12,33 28,00 3550 40,17
SE 060 1,17 115 0,33 145 2,52
Co P. Hamill Mean 1,83 551 12,49 28,85 37,17 47,50

SE 017 053 097 131 0,69 0,76
Co Decumbens Mean 2,39 6,15 13,80 2791 41,02 49,33
SE 021 085 167 09 0,95 0,76
Co Ruzi Mean 2,32 5,64 1393 28,03 4295 51,25
SE 016 068 027 091 0,49 1,29

Két qua ¢ bang 3.4a, 3.4b va 3.4c cho thdy: Luong khi sinh ra ting dan
theo thoi gian G mau trong ca ba nhoém thirc in thd xanh, tho kho va thice in
tinh. C&c loai thuc an khac nhau c¢6 lugng khi sinh ra cling khac nhau. Luong
khi sinh ra tdng manh tir thoi diém sau 3 - 24 gio u, sau d6 ting cham dan tur
thoi diém sau 24- 96gio. Tong luong khi sinh ra sau 96 gio i mau dao dong tir
33,89- 51,50ml.

Két qua 18n men 5 loai thire dn thudc nhém thirc in thd xanh sau 96gid
1 duogc thé hién ¢ bang 3.4a cho thay: Tong luong khi tich luy dén thoi diém
96gio sau khi & mau dao dong tir 40,17- 51,25ml. Trong 24 gio dau sau mdi
gio @ mau lugng khi sinh ra trung binh & c6 VAO6 tang cao nhat (1,28ml/gio),
c6 Decumbens tang thap nhat (1,16 ml/gid), con cac loai thire an thd xanh con
lai: c6 Voi tang 1,17 ml/gio, co Ruzi ting 1,17 ml/giova co P. Hamill tang

1,20 ml/gio. Tinh dén 96 gid, sau mdi gio @ mau lwong khi sinh ra trung binh
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dao dong tir 0,42- 0,53ml/gio, thap nhat 12 c6 Voi(0,42 ml/gid) va cao nhat 1a
co6 Ruzi(0,53ml/gio).
Két qua vé luong khi tich luy khi 18n men in vitro cua mot s6 loai thirc
an tho kho, duoc thé hién ¢ bang 3.4b.
Bang 3.4b. Lwong khi tich liiy khi 1én men in vitro gas production caa

mot so loai thike éin thd kho tai cac thai diém khac nhau (ml)

Théi gian @ miu thire in (gio)

3 6 12 24 48 96

Ruzi khd Mean 1,73 4,01 9,37 26,59 33,95 3929
SE 0,15 076 045 043 020 0,90

Decumbens khd Mean 1,67 3,84 8,68 27,04 34,06 39,90
SE 033 060 0,32 069 064 1,16

Rom kho Mean 1,34 333 6,01 22,87 2855 33,89
SE 033 066 056 062 065 0,43

Loai thirc 4n

S6 lieu ¢ bang 3.4b cho thay: Tong luong khi tich liy sinh ra dén thoi
diém 24 giot cta 3 mau thirc an tho kho dao dong tir 22,87 - 27,04 ml, binh
quan dao dong tur 0,95- 1,13 ml/gio.

Luong khi sinh ra tich liiy cao nhat la co Decumbens khd
(1,13ml/gio), tiép dén la c6 Ruzi khd (1,11ml/gio) va thap nhat 1a rom kho
(0,95ml/gio). Tir thoi diém 24-96 gio lugng khi sinh ra ting cham hon, &
co Ruzi khotang binh quén l1a 0,41ml/gio, rom kho tang 0,35ml/gio va co
Decumbens kho tang 0,42 ml/gio.

Piéu nay phu hop vai két luan cua Makkar va cs. (1995),d6i véi rom
kho, luong khi tich lity sinh ra tir sau thoi diém 24 gio dén 96 gio binh quan
0,38ml/gio.

Két qua theo ddi luong khi tich luy khi 1én men in vitro gas production
ctia mot s loai thirc an tinh dugc trinh bay ¢ bang 3.4c.

Luong khi tich lily sinh ra trong 96 gio u binh quan dao dong tir 0,48 -
0,54 ml/gid. Trong d6,théc nghién c6 luong khi sinh ra tich liy ting thap nhat
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(0,48 ml/gio), bot ngd co lugng khi tich liy ting cao nhat (0,54 ml/gio) va
cam gao c6 lugng khi tich lay 1a 0,52 ml/gio.
Bang 3.4c. Lwong khi tich liiy khi 1én men in vitro gas production cia mét

so loai thirc fin tinh tai cac thoi diém khac nhau (ml)

Theoti gian a thire an (gio)

3 6 12 24 48 96

Mean 4,67 567 21,67 49,17 51,17 5150
SE 033 1,20 0,34 0,46 0,47 0,47
Mean 4,17 7,00 20,17 40,67 46,50 46,50
SE 1,20 133 242 0,33 1,20 1,20
Mean 5,00 7,67 17,67 4783 49,67 50,33
SE 058 088 033 1,53 1,48 1,44

Loai thirc dn

Bot ngd
Théc nghién

Cém gao

Tinh dén thoi diém 24 gio sau khi @ mau, lugng khi tich liy cao nhat &
bot ngd (2,05 ml/gio), tiép dén 1a cam gao (1,99 ml/gio) va thap nhat 1a thoc
nghién (1,69 ml/gio). O ca 3 loai thic dn tinh sau 24 gid luong khi sinh ra déu
tang cham va sau 48 gio lugng khi sinh ra thuong khong tang nhu nhitng loai
thirc an khac.

Trong nghién ctru nay két qua vé luong khi tich luy cua tat ca cac mau
thirc an nudi trau dén thoi diém 24 gio 1 va 48 gio i thuong thip hon so voi
cac nghién ctru trude day cia Getachew vacs . (2004) va cia Menke va cs .
(1979). Sy sai khac nay c6 thé do su khéc biét trong thanh phan hoéa hoc cua
mau. Mit khéc, viing khi hau ciing anh luong dén thanh phan dinh dudng cua
cay thirc an va qua d6 anh huong dén su bién dong ¢ ta lugng khi sinh ra
trong diéu kién tiéu hoain vitro. C4c nghién ctiu cua cac tac gia trén déu thuc
hién trén cac loai thirc an ¢ ving on déi, noi c6 cudng do chiéu sang khong
cao. Nguoc lai, cd&c mau thutc n trong nghién ctiru nay duoc thu thap tai viing
nhiét déi vao mua he, mua heé thu c6 cuong do chiéu sang cao. Do dd, cac

mau nay thudng c6 ham lwong céc chat khang dinh dudng nhu tannin,



74

saponin cao hon.DBiéu cét 16i cua toc do sinh khi khi 18n men in vitro 13 thoi
gian u dugc tinh toan trén co sé lay gia tri lwong khi sinh ra trir di lugng khi
sinh ra & thoi diém trude d6 va gia tri ndy cd thé cho ta nhiing goi v so bo vé
ty I¢ tiéu hdéa khac nhau cua thire an.
3.2.2. Pdc diém sinh khi khi 1én men in vitro gas production ciza mét sé loai
thikc dn nudi trdu tai cic thei diém khac nhau

Tiém nang va toc d6 sinh khi khi Ién men 05 loai thire an tho xanh; 03
loai thtrc an thé kho va 03 loai thtrc an tinh tai cac thoi diém khac nhau nhu
lugng khi ban dau, lugng khi sinh ra trong thoi gian 1, tiém ning sinh khi va
tdc do sinh khiduoc thé hién & bang 3.5a; 3.5b va 3.5c¢.

Bang 3.5a. Pac diémsinh khi khi 1én men in vitro gas production

ciia mot sb loai thire dn thé xanh

Lwong  Luwong khi Tiém Toc do
khiban sinhratrong ningsinh sinh khi

Loai thirc a \
A e an ddu  khilenmen khi(ml) (%

(ml) (A) (ml) (B) (A+B) gio)
Mean 2,33 48,00 50,33 0,04
Co VAO06
SE 0,67 0,29 0,93 0,01
. Mean 2,00 46,30 48,30 0,03
Cé Vol
SE 0,50 0,75 1,08 0,00
. Mean 1,83 51,37 53,20 0,03
Co P. Hamill
SE 0,17 1,37 1,45 0,00
Mean 2,40 50,70 53,10 0,03
Co Decumbens
SE 0,21 0,15 0,31 0,00
, ) Mean 2,33 49,73 52,07 0,04
Cé Ruzi
SE 0,17 1,19 1,02 0,00

Két quadugc ¢ cac bang cho thdy: Luong khi sinh ra ban dau cua nhém
thirc 3n thd xanh bién dong tir 1,83 -2,40 ml, lwong khi sinh ra ban d¢au cua nhém
thize an tho kho bién dong tir 1,33 - 1,83ml va nhdm thic 4n tinh tir 4,17 - 5,00
ml. Luong khi sinh ra trong khi 1én men cuta thirc 4n tho xanh bién dong tir 46,30
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- 51,37 ml, nhom thirc dn thd kho bién dong tir 37,20 - 43,03 ml va nhém thic
an tinh tir 49,27 - 51,67 ml.

Két qua & bang 3.5a cho thay: O nhdm thic an tho xanh, 3 loai ¢6 than
bui P. Hamill, Decumbens va Ruzicd tiém ning sinh khi tuong dwong nhau va
déu dat trén 50 ml (bién dong tir 52,07-53,20 ml), c¢6 Voi va cé6 VADG co tiém
nang sinh khi & muc thép hon dat 48,30 ml va 50,33 ml.

Lai Quéc Khanh va cs (2019) cho biét: Co Voi khi [én men bang dich da
c6 cua bo ¢o tiém nang sinh khi 1 40,1ml. Két qua thi nghiém caa nghién ctu
nay st dung dich da co cua trau I1én men cé Voi c6 tiém ning sinh khi 1a
48,30ml. Két qua nay cao hon so véi két qua cua tac gia. Piéu dé ching to
kha nang 1én men co Voi trong dich da cé cua bo thap hon khi 1én men trong
dich da co cua trau.

Toc dd sinh khi ctia nhom thire an tho xanh dbi véi co VAOB va cd Ruzi
(0,04%/gio) va co P. Hamill, co Decumbensva co Voi (0,03%/gio).

Bang 3.5b.Pic diém sinh khi khi I18n men in vitro gas production

ciia mot so loai thire in thé kho

Lwong  Luwong khi Tiém Toc dd
khi ban sinh ratrong nangsinh sinh khi

Loai thire a > ilé i
al thirc an dau  khilénmen  khi (ml) (%

(ml) (A)  (ml) (B) (A+B) gio)
o Mean 1,83 41,27 43,10 0,03

Ruzi kho
SE 0,17 1,73 1,86 0,00
_ Mean 1,67 43,03 4470 0,03

Decumbens khd

SE 0,33 0,83 0,67 0,00
Mean 1,33 37,20 38,53 0,02

Rom kho
SE 0,33 0,75 0,42 0,00

Két qua ¢ bang 3.5b cho thdy: Nhom thire an tho kho cé luong khi sinh
ra bién dong tir 37,20 - 43,03 ml, tiém ning sinh khi tir 38,53 - 44,70 ml va
tdc do sinh khi tir 0,02-0,04 %/gio.
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Bang 3.5c. Pic diém sinh khi khi 1&én men in vitro gas production

ciia mdt sé loai thire éin tinh

Lwong Lwong khi Tiémning Toc dd

) khi ban sinh ratrong sinh khi  sinh khi
Loai thire dn

dau khi 1én men (ml) (%
(mh(A)  (ml)(B) (A+B) gio)
R Mean 4,67 51,40 56,07 0,06
Bot ngd
SE 0,33 1,68 1,78 0,00
, " Mean 4,17 49,27 53,43 0,12
Thoc nghién
1,09 0,97 1,68 0,02
) Mean 5,00 51,67 56,67 0,12
Cam gao
SE 0,58 1,27 1,51 0,02

Két qua ¢ bang 3.5¢ cho thdy: Nhdm thirc an tinh ¢ tiém ning sinh khi
bién dong kha I16n, tir 53,43 - 56,67 ml, toc do sinh khi tir 0,06 - 0,12 %/gid.
Tiém ning sinh khi cao nhat 14 cdm gao (56,67 ml), tiép dén 1a bot ngd (51,73
ml), thap nhat 1a thoc nghién (46,37 ml). Téc do sinh khi cao nhat 1a cam gao
va thoc nghién (0,12 %/gid), thap nhat 1a bot ngd (0,06 %/gio).

Nhitng két qua néu trén cho thay: Cac loai thic an c6 ham luong xo cao
(co6 Decumbens, co Ruziphoi khé, rom kho) c6 tiém ning sinh khi thap, téc do
sinh khi cham. Céc loai thuc dn c6 chira ham lwong xo thap (théc nghién, bot
ngd, cam gao) cd tiém ning sinh khi cao va tdc d6 sinh khi tang nhanh.

3.2.3. Ty I¢ tiéu hoa chdt hitu co, gid tri nang lwong trao déi va téng axit
béo mgch ngdn (SCFA) ciia mét sé logi thize dn nuéi triu

Trén co sé luong khi tich luy sinh ra trong thoi gian @ mau ¢ thoi diém
24 gid (G.s), ty 16 tiéu hoa chat hiru co (OMD), gia tri ning luong trao doi
(ME) ctiia mot sb loai thire an nuéi trau dya trén phuong trinh wéc tinh cua tac

gia Menke va Steingass (1988) va xac dinh tong axit béo mach ngan (SCFA)
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theo phuong trinh wéc tinh cua tac gia Getachew va cs. (2000a). Két qua dugc
trinh bay tai bang 3.6a; 3.6b va 3.6c.
Bang 3.6a. Ty I¢ tiéu hoa chat hiru co, gia tri ning lweng trao doi

va tong axit béo mach ngin cia nhom thike in thé xanh

OMD ME SCFA

Loai thirc éin (%) (MJ/kg DM) (mmol)
Mean SE Mean SE Mean SE
Co VA0G 56,58 1,22 6,89° 022 067 0,04
Cé Voi 5461 0,37 6,05 005 061 0,01
C6 P. Hamill 5524 098 6,67° 018 063 0,03

Co6 Decumbens 5454 0,72 6,61 013 061 0,02
CoRuzi 5463 068 670 012 061 0,02

Céc gié tri trung binh trong cung mét cét co chi sé trén mang cac chi

caia,b khdc nhau thi sai khdc cé y nghia thong ké (P<0,05)

Két qua ¢ bang 3.6a cho thay: Ty 18 tiéu hod chat hitu co trung binh cua
5 loai co dao dong tir 54,54 - 56,58%. Két qua ty Ié tiéu hoé chat hitu co giita
05 loai co VAOG, co Voi, co P. Hamill; co Decumbens va cé Ruzi khdng cé
sai khac ro rét (P>0,05).

Ty Ié tiéu hoa chat hitu co ¢ xu huéng cao nhat & co VA6 (56,58%)
va thap nhat 1a coDecumbens(54,54%). Co P. Hamill, ¢ Ruzi va co Voi cé ty
& tiéu hod chat hitu co tuong Gng: 55,24; 54,63 va 54,61%.

Két qua ctia nghién ciu naytuong duong vai cac két qua cua Kariuki va
cs (2001), Bayble va cs. (2007). C4c tac gia cho biét ty 18 tiéu hoa chét hitu co
caa cd nhiét déi thuong nho hon 70%, chi dat trén 70%trong trueong hop co
non va thuong giam 0,2- 0,4 %/ngay sau 28 ngay.

Khong co6 nhiéu két qua nghién ciu vé ty 18 tiéu hda cac chat hiru co &

nudc ngoai dé co thé so sanh, vi ty 18 tiéu hoa hién nay dang duoc xac dinh
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bang nhiéu phuong phap khac nhau, dic biét 1a cac phuong phap in vitro. Tuy
vay, két qua vé ty 18 tiéu hoa chat hiru cocuia thirc an tho xanh trong nghién
ctru ndy nam trong khoang dao dong ty Ié tiéu hoa chét hitu co cua thirc an
thd xanh trong mét s nghién ciru khac. Vi du: Két qua nghién ciu caa nghién
ctru naycho thay: Co P.Hamillcd ty Ié tiéu hoa chat hitu co: 55,24%. Theo
Vién Chin nudi (2001),co P.Hamillco ty 18 tieu hoé chat hitu co bién dong
41,2-73,0%.

Két qua o bang 3.6a cho thay:Trong 5 loai ¢6 tuoi, gia tri ning luong
trao d6i cao nhiat & co VAO06 (6,89MJ/kgDM), thiap nhat ¢ co Voi
(6,05MJ/kgDM), ¢ Ruzi (6,70MJ/kgDM), cé P. Hamill(6,67MJI/kgDM) va
c6 Decumbens 14 6,61 MJ/kgDM. Sy chénh léch vé gia tri nang luong trao doi
gitra c6 Voi vai c6 VAO6 co su sai khac ro rét (P<0,05). Gia tri nang luong
trao doi cua 03 loai co (co P.Hamill, cé Ruzi va cé Decumbens) so Véi ¢o Voi
va co VAO6 khdng co su sai khac (P>0,05).

Két qua nghién ciu naythu duoc so véi két qua & mot sé nghién ciu
khé&c trén cuing loai thite 4n, nhung khac doi twong con gia sdc. Vi du: Theo
két qua nghién ctu cua Vién Chin nudi (2001); Pau Pozy va cs. (2001); Pinh
Vin Muoi (2012); Nguyén Puc Chuyén (2015),c6 Voi ¢é gia tri ning lugng trao
d6i dao dong trong khoang tir 6,02- 9,62 MJ/kgDM. Két qua nghién ctiu ME co
Voi ¢ nghién ctu nay 1a 6,05 MJ/kgDM nam trong khoang gia tri ning lugng
trao d6i trong nghién ciru cua cac tac gia néu trén cong bé.

Téc gia Lai Qudc Khanh va cs. (2019) cho biét: Ty 1¢ tiéu hoa chét hitu
co cua co6 Voi bang dich da co bo 1a 32,5%. Trong két qua nghién ctu cua
nghién ctiu nayty 18 tiéu hoa chét hitu co caa co Voi bang dich da co trau cao
hon rat nhiéu (54,61%).

S6 liéu ¢ bang 3.6a cho thay: Tong SCFA thoat ra khi 18n men thie dn

bang dich da co cua trauvéi 05 loai thic in thoé xanh dao dong tir 0,61 -
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0,67mmol. Chi sé nay cao nhat & co6 VA06 (0,67 mmol), & co P. Hamillla
0,63 mmol, & cé Decumbens; cé Voi; co Ruzi 1a 0,61 mmol. Tong s6 SCFA
gitra 5 loai co khdng co su sai khac ro rét (P>0,05).

Két qua cho thay: Luong khi tich luy trong diéu kién tiéu hod in vitro
ctia co VAOB sau 24 gio u cao nhat (30,64 ml), véi tong SCFA cao nhat (0,67
mmol). C6 Voi ¢6 lugng khi tich luy thap nhat (28,00 ml) va tong SCFA ciing
thap nhat (0,61 mmol). Két qua so sanh SCFA cho thay: Giira 5 loai co khéng
co sy sai khac rd rét (P>0,05). Do d6, gitra lugng khi tich luy ctaa cac loai
thirc an khong coé polyethylene glycol (PEG) c6 tuwong quan chat ché voi
luong khi tinh dugc tir tong SCFA (Markar, 2004).

Bang 3.6b. Ty I¢ tiéu hoa chat hiru co, gia tri ning lwong trao doi

va tong axit béo mach ngin cia nhom thie dn thé kho

OMD ME SCFA

Loai thirc an (%0) (MJ/kg DM) (mmol)
Mean SE Mean SE  Mean SE
Cé Ruzi khd 46,52 048 6,43 006 058 0,01
C6 Decumbens khd ~ 47,02° 0,77 6,44* 0,09 0,59*° 0,02
Rom kho 42,40° 0,68 560° 0,08 049° 0,01

Céc gia tri trung binh trong cling mét cét c6 chi so trén mang cac chi
cai khdc nhau thi sai khdc cé y nghia thong ké (P<0,05)

Két qua & bang 3.6b cho thiy: Ty 18 tiu hoa chat hitu co cua 3 loai thirc in
thd khd dao dong tir 42,40 - 47,02%, gia tri niang luong trao doi tir 5,60-
6,44MJ/kgDM. Trong dé,rom khd co ty & tiéu hod chit hitu co thip nhat
(42,40%) va gid tri ning luong trao d6i thap nhat (5,60MJ/kgDM). Co
Decumbens kho co ty Ié tiéu hoa chat hitu co 1347,02% va gia tri MEIa
6,44MJ/kgDM va tuong dwong véi coRuzikhd (ty 1¢ tiéu hod chat hiru co dat
46,52% va gia tri nang luong trao doi 136,43MJ/kgDM). Khong tim thay su sai
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khéc gitra ty 1€ tiéu hoa OMD va gia tri ME gitra co6 Ruzi kho va co Decumbens
kho. Tong SCFA ciia nhom thire an tho kho dao dong tir 0,49-0,59mmol. Rom
kho cd tong SCFA thap nhat (0,49 mmol), cé Ruzi khd va co Decumbens khd c6
SCFA cao hon(0,58 va 0,59 mmol).Khdng tim thiy su sai khéc giita tong SCFA
cua c6 Ruzi kho va co Decumbens kho.

Khi so sanh két quanghién ciru ndy, ty 1¢ tiéu hoa chat hitu co cua thirc
an tho kho thap hon so Véi thic dn tho xanh cing loai. Cu thé: Coé Ruzi ¢ ty
& tiéu hoa chat hitu co & dang thd xanh dat 54,63%, dang tho kho dat 46,52%,
c6 Decumbens ¢ dang thé xanh dat 54,54%, dang tho kho dat 47,02%. Gia tri
nang lugng trao doi & cé Ruzidang thd xanh (6,70MJ/kgDM) cao hon so Vi
dang thd khd (6,43MJ/kgDM). Gia tri ning lugng trao d6i & €6
Decumbensdang thd xanh (6,61 MJ/kgDM) cao hon so véi dang tho kho (6,44
MJ/kgDM). C6 thé co dang tho kho trong qua trinh phoi nang ham lugng chat
dinh dudng c6 trong c6 giam, do d6 ty Ié tiéu hoa chat hiru co va gia tri nang
lugng cua co dang khd giam hon so véi dang tuoi.

Két qua nghién ctu cua Dinh Vin Muoi (2012) va Nguyén Duc
Chuyén (2015) cho thay: Coé Ruzi khd c6 gia tri nang luong trao ddi 12 6,84 -
7,06 MJ/kg DM. Paul Pozy va cs. (2002) cho biét: Co khd tu nhién cé gia tri
nang luong trao doi 1a 7,83 -8,79 MJ/KgDM. Trong nghién ctu nay, cé Ruzi
kho cogia tri nang lugng trao doi 1a 6,43MJ/KgDM, thap hon so véi két qua
nghién cru cua cé4c tac gia da cong bé.

Theo tac gia Nguyén Vian Thu va cs. (2017) cho biét: Su tiéu hoa vat
chat hiru co (OMD) in vitro ciia rom kho sau 24 gid u dat 41,9%, két qua &
nghién ctru nay twong duong vai tac gia (42,40%).

Téc gia Nguyén Ngoc Kién va cs. (2018) cho biét: Nang luong trao doi
ctua rom kho 1a 6,90MJ/kgDM, két qua nghién ctu ndy thap hon so vai tac gia
cong bd(5,60 MI/KgDM).
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Khuong Van Nam va cs. (2018) nghién ciu tiéu hoa in vitrobang dich
da co cua bo ddi voi co Ruzi khd va co Decumbens khd thay rang: Ty Ié tiéu
hoa chat hitu co twong Gng: 48,71 va 48,45%, gia tri ning lugng trao doi
tuong (ng: 7,12 va 7,01MJ/kgDM. Theo két qua nghién ctu nay, ty 1é tiéu
hod chat hitu co (46,52va 47,02%) va gia tri ning luong trao doi (6,43
va6,44MJ/kgDM), thip hon so véi tac gia.

Téc gia Nguyén Binh Truong va cs. (2019) cho biét gia tri niang luong
trao d6i cta rom kho 1a 7,86 MJ/kgDM, cao hon so véikét qua nghién ciu
nay (5,60 MJ/kg DM).

Bui Viét Phong va cs. (2018) cong bd: Ty 1¢ tiéu hoa in vitro chat hitu
co (OM) cuia co Ruzi kho va co Decumbens kho trén bo Lai Sind & mién Bac
lan luot 12 44,23 - 48,71% va 45,69 - 48,45%; gia tri nang luong trao doi la
6,51- 7,12 MJ/kg DM va 6,46 - 7,01 MJ/kg DM; tong SCFA la 0,55 -0,70
mmol/200g DM va 0,60 - 0,69 mmol/200g DM. Két qua trong nghién ciu nay
trén d6i twong trau co ty ¢ tiéu hoa chat hiru co 1a 46,52 va47,02%; gia tri ning
luong trao doi 1a 6,43 va6,44MJ/kgDM:; tong SCFA Ia 0,58 -0,59 mmol/200g
DM tuong duong so véi két qua cong b cua tac gia.

Bang 3.6¢. Ty I¢ tiéu hoa chat hiru co, gia tri ning lwong trao doi

va tong axit béo mach ngin cia nhom thite dn tinh

OMD ME SCFA

Loai thirc an (%) (MJ/kgDM) (mmol)
Mean SE  Mean SE Mean SE
Bo6t ngd 64,18 0,37 9,27* 0,06 1,12°® 0,01
Théc nghién 5751° 0,27 825 0,05 091° 0,01
Cam gao 63,54° 122 958 0,21 1,08 0,04

Céc gia tri trung binh trong cling mét cét c¢é chi so trén mang cac chi
cai khdc nhau thi sai khdc cé y nghia thong ké (P<0,05)
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Két qua thu duoc ¢ bang 3.6¢ cho thay: Nhém thurc dn tinh c6 ty 1€ tiéu
hoa chat hiru co dao dong khé 16n tir 57,51-64,18%. Ty & tiéu hoa chat hitu
co cuabot ngd (64,18%) vacam gao(63,54%) khdng c6 su sai khac rd rét, tuy
nhién déu cao honty I¢ tiéu hda chét hiru co cuathdc nghién (57,51%). Gia tri
nang luong trao doi dao dong tur 8,25 -9,58 MJ/kgDM. Trong d6,cam gao co
gia tri nang luong trao d6i 1a 9,58 MJ/kgDM va tuong dwongbdt ngd (9,27
MJ/kgDM), tuy nhién déucao hon gia tri ME cuathdc nghién (8,25
MJ/kgDM). Tong SCFA & nhom thirc an tinh dao dong tir 0,91 - 1,12 mmol.
Tong SCFA giita cam gao va thoc nghién khong cé su sau khac rd rét va déu
cao hon thoc nghién (0,91 mmol).

Pinh Van Mudi (2012) tinh toan ty I tiéu hoa chét hitu co va gia tri
nang luong trao doi dua trén s6 liéu thé tich khi sinh ra ¢ thoi diém 24 gio sau
u theo cac phuong trinh cia Menke va cs. (1979), thirc an tiéu hoa trong dich
da co cua bo cho két qua: Bot ngd co ty Ié tiéu hoad chét hitu co tir 60,97 -
63,61%; cam gao tir 51,08 - 59,68%. Gia tri nang luong trao doi cia bot ngd
dao dong tr 9,28 - 11,31 MJ/kg DM, cta cam gao dao dong tur 9,32 - 13,50
MJ/kg DM. Két qua & nghién ciru ndy veé ty 18 tiéu hoé chat hitu co va gia tri
nang luong trao doi cua bot ngd twong dwong véi két qua nghién ctu cua tac
gia cdng bé.

3.3. Két qua xac dinh ty 1 tieu hoa cac chat dinh dwdng, gia tri ning
lwong trao d6i cia mot sé loai thirc in nudi trau bang phwong phap tiéu
ho& in vivo

Pi c6 rat nhiéu cong trinh nghién ctu vé ty 18 tiéu hoa in vivo cua céc
loai thizc an tho xanh, thé kho, phé phu pham néng nghiép, thie an u chua,
thire an gidu nang luong, thirc dn gidu dam dugc cng bd & Viét Nam tir trude
dén nay, trong d6 dién hinh nhat Ia cac cdng trinh nghién ciu cta Pinh Vin
Muoi (2012); Nguyén Puc Chuyén (2015); Vii Chi Cuong (2016a, 2016b).
Tuy nhién, cac cong trinh nghién cau veé ty 18 tiéu hda in vivo nay déu dugc
thuc hién trén ddi tuong 1a bd hoic ciru. Tur trude dén nay ¢ Viét Nam chua
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c6 mot cdng trinh nghién ciu ndo vé van dé nay trén ddi tuong 1a trau duoc
cong bb. Nghién ctiru da tién hanh thi nghiém tiéu hod in vivo trén 4 trau duc
noi Viét Nam, thoi gian thi nghiém la 5 ngay vai 11 loai thire an.
3.3.1. Ty Ié tiéu hoa in vivo ciza mgt sé loai thiee dn thé xanh
Két qua vé ty Ié tiéu hoa in vivo c&c chit dinh dudng cia mot s loai
thirc an thd xanh nudi trau dugc ghi trong bang 3.7a va 3.7b:
Bang 3.7a. Ty 1é tiéu hda in vivo vat chat kho, protein thé va mé tho

cia 5 loai thire an tho xanh (%, n=4)

DM CP EE
Loai thirc an Mean SE Mean SE Mean SE
C6 VA06 66,19° 136 66,99° 130 5951° 1,66
Cé Voi 59,03® 150 50,75° 1,84 5753° 1,53
C6 P. Hamill 63,63° 147 74,08 089 6069° 1,54
CoDecumbens 62,92 140 70,85® 1,06 6840° 1,17
Cé Ruzi 6138° 115 7461*° 0,74 7544* 0,65

Theo cét doc, cac sé trung binh mang ché cai khac nhau thi sai khac c6
¥ nghia thong ké (P<0,05)

Két qua o bang 3.7a cho thay: Ty 18 tiéu hoa vat chat khd cua 5 loai ¢o
thudc nhom thire an tho xanh kha cao, bién dong tir 59,03 - 66,19%, xu hudng
cao nhat 1a co VAO6 (66,19%) tiép dén la co P. Hamill (63,63%), co
Decumbens (62,92), co Ruzi (61,38%) va thap nhat la co Voi (59,03%). Mac
di vay, chi tim thay su sai khac vé ty 1¢ tieu hoa vat chat kho giira co Voi véi
co6 VAO06 c6 v nghia thong ké (P<0,05). Gitta co Voi véi 3 loai co con lai
khong co su sai khac ro rét (P>0,05).

Ty Ié tiéu hoa protein thd (CP) cua cac loai co bién dong tir 50,75-
74,61%. Trong d06, 3 loai co than bui la co P. Hamill, co Decumbens, co6 Ruzi

cé ty Ié tiéu hoa protein tho dao dong 70,85 - 74,61%, khong co su sai khac
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c6 ¥ nghia théng ké (P>0,05). Coé VA06 co ty Ié tiéu hoa CP 1a 69,99% va
thap nhat 1a co Voi (50,75%). Su sai khéc vé ty 18 tiéu hoa CP gitra co VA06
va ¢6 Voi so vai 3 loai ¢6 con lai co ¥ nghia thong ké (P<0,05).

Theo két qua nghién ctu cia Pinh Vin Mudi (2012), ty 18 tiéu hoa
invivo protein thé cua cé Brizantha, co tu nhién, co Pasparium va cé Ghine
Hamill trén ctru lan luot 12 32,4; 53,6; 42,3 va 59,1%. Két qua vé ty Ié tiéu
hoa CP trong nghién ctiru ndy cao hon rat nhiéu so voi cia tac gia. Dicu nay
cho thay trau tiéu hoa protein thd trong thirc an tho xanh tot hon so véi clu.

Ty 1€ tiéu hoa m& thé (EE) cua 5 loai co dung trong nghién ctru cling kha
cao. Co Ruzi ¢ ty ¢ tieu héa EE cao nhat (75,44%), tiép dén 1a co Decumbens
(68,40%), 3 loai co con lai la co P.Hamill, c6 VAOG va co Voi co ty 1€ tiéu hod
md thé lan luot 12 60,69; 59,51va 57,53 %, ty Ié tiéu hoa EE giira 3 loai ¢ nay
khéng co su sai khac (P>0,05). Sy chénh léch vé ty 1é tiéu hoé EE giira 2 loai co
Ruzi va c6 Decumbens vai 3 loai cé con lai (c6 VAOG; cé P. Hamill va co Voi)
C0 su sai khac ro rét (P<0,05).

Bang 3.7b. Ty I€ tiéu hoa in vivo xo tho, NDF va ADF
cua 5 loai thire an tho xanh (%, n=4)

CF NDF ADF

Loai thirc an
Mean SE Mean SE Mean SE

Co VAO6 63,90° 1,83 64,57" 142 53,89 1,90
Co Voi 55,36 2,06 58,27° 1,50 51,22 1,77
Co P. Hamill 62,77 1,85 64,80 141 56,57 1,76
Co6 Decumbens 63,10° 1,95 62,76 165 5666 1,36
Co6 Ruzi 61,95° 0,57 66,44* 0,99 56,71 1,27

Theo cét doc, c&c sé trung binh mang chir cai khac nhau thi sai khac c6
¥ nghia thong ké (P<0,05)
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Két qua & bang 3.7b cho thdy: Ca 05 loai co trong thi nghiém déu c6 ty
I¢ tiéu hoa CF; NDF va ADF dudi 70%. Trong d6 co VAOG co ty 1€ tiéu hoa
CF cao nhit (63,90%). Ty I¢ tiéu hoa NDF va ADF cao nhét la c6 Ruzi (66,44
va 56,71%). Co Voi ¢o ty 18 tiéu hda CF; NDF va ADF thap nhat twong ung:
55,36; 58,27 va 51,22%.

Két qua nghién ctru cua Binh Van Mudi (2012) cho biét: Ty 16 tiéu hoa
CF, NDF va ADF cuta c6 Voi thuong va cé Ghine (P.hamill) bién dong lan
luot tir 54,4 - 63,5%; 50,0 - 61,3%; va 54,2 - 62,5%. Trong nghién ctiu nay, ty
& tiéu hoa CF, NDF va ADF caa mot so loai thic 4n tho xanh nuéi trau ciing
cho két qua twong duwong voi két qua cua tac gia.

Két qua nghién cau cia Nguyén Buc Chuyén (2015) cong bo: Ty Ié
tiéu hda in vivo CF, NDF va ADF cua c6 Voi ldc 45 ngay tudi It tai sinh d6i
trén bo thit dao dong tir 61,1 - 66,2%. Ty I¢é tiéu hoa CF, NDF va ADF cua co
Voi cat 45 ngay tuoi lta tai sinh trong nghién ctu nay trén trdudao dong
(51,22 - 66,44%)tuong duong véi két qua caa tac gia.

Céc tac gia Nguyen Van Thu and Nguyen Thi Kim Dong (2018),da thi
nghiém tiéu hoa in vivo trén trau c¢é khdi luong trung binh 420 kg cho biét: co
Voi ¢4 ty I¢ tiéu hda VCK; NDF va ADF lan luot la: 66,6; 69,4 va 65,6%. Két
qua nghién ctu vé cac chi tiéu néu trén twong duong véi két qua cua tac gia.

Theo tac gia Rafiuddin va cs., (2018), khi cho trau cai Nili Ravi truéng
thanh an khau phan an 60% thoé xanh va 40% thuc an tinh, ty 18 tiéu hoa vat
chat kho 13 64,49%, NDF 1a 53,07%, protein tho 1a 72,9%. Khi ting giam ty
& thirc 4n tho xudng 40% va 20% thi ty 1¢ tieu hoa cac chét ciing giam tuong
tng: Vat chat kho 1a 60,81% va 62,07%; NDF la 50,93% va 51,78%; protein
thd 12 70,7% va 70,89%. Két qua nghién ciru ndy tuong duong véi tac gia.

Két qua ¢ bang 3.8 cho thdy: Ty I¢ tiéu hoa chit hitu co in vivo cua 5
loai thirc an thd xanh dudi 70%, bién dong tur 59,41 - 67,08%. Trong d6 ty I¢
tiéu hod chat hitu co cua co VAO06 cao nhat (67,08%); tiép dén 1a co P.
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Hamill(64,36%); c6 Decumbens (63,77%); co Ruzi (60,81%). Ty I¢ tiéu hoa
chat hitu co thap nhét 12 c6 Voi (59,41%). Su chénh léch vé ty 18 tiéu hoa chat
hiru co cua co Voi so véi c6 VAO6 ¢0 su sai khac rd rét (P<0,05). Ty Ié tiéu
hoa chat hitu co gitra co Voi véi 3 loai ¢6 (co Ruzi; co P. Hamill va co
Decumbens) khdng co su sai khac c6 ¥ nghia thong ké (P>0,05).

Bang 3.8. Ty I¢ tiéu hod in vivo chit hiru co, gia tri ning lwong trao doi

va lwong khi métan thai ra caa 5 loai thire dn thé xanh (n=4)

OMD ME CH4

Loai thire an (%) (MJ/Kg DM)  (lit/con/ngay)
Mean SE Mean SE Mean SE

C6 VA06 67,08° 128 844 026 12568 8,03
Cé Voi 5941° 148 7,76 0,18 12631 7,79
Co P. Hamill 6436® 144 812 0,15 122,37 8,06
C6 Decumbens 63,77 136 7,93 0111 12044 7,70
Cé Ruzi 6268° 111 808 0,15 12949 7,08

Theo cét doc, c&c sé trung binh mang chiz ci a,b khac nhau thi sai
khdc cé y nghia thong ké (P<0,05)

Két qua nay ciing pht hop véi cac két qua nghién ciu & ving nhiét doi
khéc. Theo Bayble va cs. (2007); Kariuki va cs. (2001) va Aumont va cs. (1995),
ty 1& tiéu hoa chit hitu co cua cé nhiét dsi thuong nho hon 70%, chi dat trén
70% trong truong hop o non va thuong giam 0,2- 0,4% ngay sau 28 ngay.

Téc gia Pinh Vin Muoi (2012) nghién ciru tiéu hod in vivo caa mot sb
loai thirc an trén ciru cho thay: Ty 1¢ tiéu hda chat hiru co cta co Brizantha, co
tu nhién, co Pasparium va coP.Hamillbién dong tir 48,3 - 63,6%. Theo két
qua nghién ctu ndy, ty 1& tiéu hda chat hiru co ctia mot sb loai thirc dn tho
xanh dao dong 59,41 - 67,08% cao hon so véi két qua nghién ciu cua tac gia.
Diéu nay cho thiy, kha ning tiéu hoa chit hiru co cta trau cao hon so vdi ciu

ddi v&i nhém thie in thd xanh.
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Nguyén Pic Chuyén (2015) ciing dua ra két qua: Ty Ié tiéu hoa in
vivochat hiru co cta cé Voi trén bo thit dat 65,1%; bo sita 1a 66,4% va cuu la
59,7%. Két qua nghién ctiu nay trén trau gan tuwong duong so véi két qua nghién
chru cua tac gia.

Tran Van Thang va cs. (2016) cho biét: Co VAOD6 c6 ty 16 tiéu hoa chat
hitu co in vivo trén bod 1a 63,77%, két qua nghién ctiu nay trén trau (67,08%)
cao hon 3,82% so véi két qua caa tac gia khi thi nghiém cung loai co. Biéu
nay cho thay trau tiéu hoa chat hiru co tét hon so vai bo khi sir dung ciing 1
loai thire an.

Két qua vé ty Ié tiéu hoa cac chat dinh dudng cua mot s loai thic an
thé xanh nudi trau 13 co s& khoa hoc quan trong dé lap khau phan an cho
traucd dy du nhu cau dinh dudng doi voi timg giai doan san xuat cia con vat.

Gié tri nang luong trao d6i (ME) cta thirc an tho xanh 1a mot chi tiéu
quan trong dé ching ta xay dung khau phan an cho gia stic nhai lai. Két qua
xac dinh gia tri nang luong trao do6i khi tién hanh thi nghiém tiéu hoa in vivo
duoc thé hién ¢ bang 3.8,

Gia tri ME cua 5 loai thuc an tho xanh dao dong tir 7,76 dén 8,44
MJ/kg DM. Gia tri ME cao nhat & co VAO06 (8,44 MJ/kg DM), thap nhat & co
Voi (7,76 MJ/kg DM). Co P. Hamill co gia tri ME la 8,12 MJ/kgDM. Co Ruzi
va co Decumbens c6 gié tri ME 14 8,08 va 7,93 MJ/kg DM. Sy chénh léch vé
gia tri nang luong trao ddi gitra 5 loai co (co VA6, co Voi, co P. Hamill, co
Decumbens va co Ruzi) khdng co su sai khac rd rét (P>0,05).

Trong nghién ctu nay, co P. Hamillcé gia tri ning luong trao doi
148,12 MJ/kg DM. Két qua nay ciing twong duong két qua cua mot sb tac gia
khac. Co P.Hamill thuong c6 gia tri ME bién dong ti7,32- 9,26 MJ/kg DM
(Nutrient Requirements of beef cattle in Indochinese Peninsula, 2010; Vién
Chan nuéi, 2001; Paul Polzy va cs., 2002).
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Két qua nghién ctru cua Pinh Van Muoi (2012) cho biét: Gia tri ning
lugng trao d6i cua mot sé loai thire an thd xanh nhu co Brizantha, co tu
nhién, co Pasparium va co Ghi-né (P. Hamill), c6 Voi khi thi nghiém trén
dbi tuong bo thit va ctrudao dong tir 6,52-9,69MJ/kg DM. Két quad nghién
ciru nay vé gia tri niang luong trao d6i ddi vai 5 loai an thd xanh thi nghiém
trén traudao dong trong khoang tur 7,76 - 8,44 Ml/kg DM, tuong duong so
véi két qua nghién ctiu mot s loai co tac gia da cong bo.

Nguyén Puc Chuyén (2015) cho biét: Gia tri ME tiéu hoda in vivo cua
c6 Voi lic 45 ngay tudi tai sinh trén bo thit 1a 7,28 MJ/kgDM. Gié tri nang
luong trao d6i trong nghién ciru nay trén doi tuong trau cao hon (7,76 MJ/kg
DM) so véi cua tac gia.

Theo két qua nghién ciu caa Tran Vin Thing va cs., (2016) c6 VA06
trong & khu vic Thai Nguyén thir nghiém trén bo thit c6 gia tri ME 1a 8,47
MJ/kg DM, tuong duong so voi gia tri ME trong nghién cau nay trén doi
tuong trau (8,44 MJ/kg DM).

Phing Thé Hai (2018) cho biét: Co Ghine tuoi (P. Hamill) c6 gia tri
nang luong trao doi 1a 9,08 MJ/kgDM, cao hon so véi co P. Hamill trong
nghién cau nay (8,12 MJ/kgDM).

Tran Hiép va cs. (2019) cho biét: Gia tri nang lugng trao d6i cua co Voi
1a 1896 kcal (twong duwong 7,93 MJ/kgDM), két qua caa nghién ciu nay, co
Voi ¢6 gia tri ME (7,76 MJ/kgDM) tuong duong voi két qua trén.

Qua cac két qua nghién ctu cho thay: Ty Ié tiéu hod in vivo cac chat
dinh dudng, chét hitu co va gia trji ning luong trao d6i cua mot sd loai thic an
thd xanh trén trau, mot s thanh phan dinh dudng ¢ ty 18 tiéu hoa cao hon so
véi mot sé ddi tuong gia suc khac (ctu, bo).

Tinh toan lugng khi CH, khi st dung 5 loai cocho thay cé su chénh léch
dang ké giita cac loai co, dao dong tir 120,28 dén 128,29 lit/con/ngay. Luong
khi CH, thai ra cao nhat khi st dung coé Ruzi (128,29 lit/con/ngay), thap nhat Ia
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c6 Decumbens (120,28 lit/con/ngay). Khi s dung co VAQ6, co Voi va co P.
Hamill, ham Iuwong CH,; thai ra twong wng 125,68; 126,31 va 122,37
lit/con/ngay. Ham lugng khi CH, thai ra gitta 5 loai c6 khod cé su sai khac rd
rét (P>0,05). Piéu nay cho thay, trong chin nudi triu can can d6i khau phan an
dé giam thiéu khi thai CH, ra méi truong, s& han ché hién tuong phat thai hiéu
ung nha kinh.
3.3.2. Ty Ié tiéu hoa in vivo ciza mgt sé loai thiee dn thé khé

Két qua xac dinh ty I¢ tiéu hoa cac chat dinh dudng cua 3 loai thirc an
thd khd nudi trau bang phuong phap tiéu hoa in vivoduoc trinh bay ¢ bang
3.9ava 3.9b.

Bang 3.9a. Ty 1é tiéu hda in vivo vat chat kho, protein thé va mé tho
cua 3 loai thire an thé kho (% DM)

DM CP EE
Loai thirc an Mean SE  Mean SE Mean SE
CoRuzi khd 56,70° 291 6757° 2,08 5081° 2,80
Co Decumbens khd ~ 57,88° 0,31 66,64° 041 57,76 0,20
Rom kho 4469° 1,83 61,62° 1,06 4332° 0,96

Theo cét doc, cac sé trung binh mang chiz cai a,b,c khac nhau thi sai
khdc cé y nghia thong ké (P<0,05)

Két qua ¢ bang 3.9a va 3.9b cho thay: Ty 18 tiéu hoa DM dao dong tir
44,69 -57,88%; CP (61,62 - 67,57%); EE (43,32 - 57,76%); CF (46,26 -
52,74%); NDF (54,16 - 60,21%) va ADF (38,16 - 47,54%).

Trong 3 loai thire an tho kho, co Decumbens kho co ty 1€ tiéu hoa DM;
EE va CF cao nhat twong tng: 57,88; 57,76 va 52,74%. Co Ruzi 6 ty 18 tiéu
ho4 CP; NDF va ADF cao nhat lan luot 1a: 67,57; 60,21 va 47,54%.

Ty 1¢é tieu hda DM; CP; EE; CF; NDF va ADF & rom kho thap nhat
tuong ung: 44,69; 61,62; 43,32; 46,26; 54,16 va 38,16%.
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Su sai khac vé ty 1¢ tiéu hoa cac thanh phan dinh dudng (DM; CP; CE
va ADF) gitra rom kho vai 2 loai ¢6 kho (Ruzi khé va Decumbens khd) c6 y
nghia thong ké (P<0,05). Giira 2 loai c6 khd (co Ruzi va c6 Decumbens)
khéng co sai khac rd rét (P>0,05).
Bang 3.9b. Ty I€ tiéu hda in vivo xo th, NDF va ADF
cua 3 loai thirc an tho kho (% DM)

CF NDF ADF
Loai thirc 4n Mean SE Mean SE Mean SE
Co Ruzi khé 51,92 3,29 6021 2,73 4754 3,39
Co Decumbenskhd 52,74 023 60,07 0,31 46,35° 0,20
Rom kho 46,26 1,85 54,16 1,29 38,16° 1,98

Theo cét doc, cac sé trung binh mang ché céi a,b khac nhau thi sai
khdc cé y nghia thong ké (P<0,05)

Ty 1€ tiéu hod CF, NDF gitra 3 loai thitc an thé kho trong nghién ctru
nay khéng co su sai khac ro rét (P>0,05).

Tac gia Binh Van Mudoi (2012) nghién ctru tiéu hda in vivo cua co Ruzi
kho trén bo thit cho biét: Ty I¢ tiéu héa CP, CF, NDF va ADF lan luot Ia:
24.8: 56,9; 53,1 va 55,7%. Két qua trong nghién ctu nay cho ty Ié tiéu hoa CP
cao hon, ty Ié tiéu hod cac thanh phan con lai CF, NDF va ADF tuong duong
so véi két qua nghién ctiu cua tac gia.

Két qua cua tac gia Nguyén Buc Chuyén (2015) cho biét: Ty Ié tiéu hoa
cac chat dinh dudng cua cé Ruzi kho ddi voi: DM, CP, EE, CF,NDF va ADF
trén bo thit lan luot 13 44,5; 16,4; 40,7; 55,8, 49,6 va 55,7%. Két qua nghién
ctu nay trén trdu cé cac chi tiéu twong tng 1a56,70; 67,57; 50,81; 64,96;
60,21 va 47,54%. Nhu vay, da sd c4c chi tiéu trong nghién ciu nay c6 két qua
cao hon va turong duong so véi két qua cua tac gia.

Theo Nguyen Van Thu and Nguyen Thi Kim Dong (2018)da thi nghiém
tiéu hda in vivo trén trau c6 khéi lugng trung binh 420 kg cho biét: Ty 1¢ tiéu
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h6a VCK, NDF va ADF ctia rom kho lan luot 1a: 51,1; 57,1 va 48,6%. Két
qua trong nghién ciu nayvé cac chi tiéu néu trén tuong duong voi két qua
nghién ciu cua tac gia.

So vai ty 1€ tiéu hod in vivo cung loai co ¢ dang tuoi, ty I€ tiéu hoa cac
thanh phan dinh dudng dang khd thap hondang ké. Cu thé: Ty Ié tiéu hod DM:;
CP; EE; CF; NDF va ADF cua coé Decumbenstuoi lan luot 13: 62,92; 70,85;
68,40; 63,10; 62,76 va 56,66%. Co Ruzi: 61,38; 74,61; 75,44; 61,95; 66,44 va
56,71%. O dang kho tuong tng ¢ c6 Decumbens 1a: 57,88; 66,64; 57,76; 52,74;
60,07 va 46,63%. Co Ruzi la 56,70; 67,57; 50,81; 64,96; 60,21 va 47,54%.

Két qua nghién ctu vé ty 1é tiéu hoa in vivo cac chat hitu co, gia tri
nang lugng trao ddi va luong khi CH4 thai ra khi cho an 3 loai thirc an tho
khé dugc thé hién ¢ bang 3.10:

Két qua & bang 3.10 cho thay: Ty I¢ tiéu hoa chat hitu co cia ca 3 loai
thie dn thd khé kha cao. Cu thé: Co Ruzi kho ¢6 ty 1 tiéu hoa chat hitu co cao
nhat (61,39%), tiép dén 1a co Decumbens khé (60,33%) va rom kho thap nhat
(52,41%). Chénh lénh vé ty Ié tiéu hoa chat hitu co gitta rom khé voi cé Ruzi
kho va co Decumbens c6 su sai khac r rét (P<0,05). Ty Ié tiéu hoa chat hitu
co gitra co Decumbens kho véi co Ruzi kho khdng cd sai khac rd rét (P>0,05).

Bang 3.10. Ty 1é tiéu hda in vivo chat hiru co, gia tri ning lwong trao doi

va lwong khi métan thai ra caa 3 loai thirc dn thé kho

OMD ME CH4
Loai thirc dn (%) (MJ/kgDM)  (lit/con/ngay)
Mean SE Mean SE Mean SE
C6 Ruzi kho 61,39° 2,70 7,85 0,08 137,49 8,04
Co Decumbens kn6 60,33* 0,64 7,87 0,12 132,29 7,23
Rom kho 5241° 137 728" 0,20 132,92 7,66

Theo cét doc, cac sé trung binh mang ché céi a,b khac nhau thi sai
kh&c 6 ¥ nghia thong ké (P<0,05)
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Pinh Van Muoi (2012) nghién cuu tiéu hoa in vivo cua co Ruzi kho
trén bo thit cho biét: Ty Ié tiéu hoa chat hiru co 1350,4%. Két qua nghién ctu
nay trén trdu cao hon nhiéu (61,39%) so véi két qua cua tac gia.

Téc gia Nguyén Puc Chuyén (2015) ciing dua ra két qua nghién ciu trén
d6i tuong bo thit, ty 18 tiéu hda OMin vivocua co Ruzi kho 1a 46,1% va gia tri
nang luong trao ddi 1a 6,84MJ/kgDM, thip hon nhiéu so véi két qua trong
nghién ciu nay (61,39% va 7,85 MJ/kgDM). Piéu dé cho thay, trau c6 kha
nang tiéu hoa thirc an tho kho tét hon bo trén cling loai thire an.

Gia tri nang luong trao doi cua 3 loai thirc dn thd kho khong co su bién
dong lon dao dong tur 7,28- 7,87 MJ/Kg DM. Co6 Decumbens cé gia tri nang
luong trao doi cao nhat (7,87 MJ/kg DM), tiép dén la co Ruzi la 7,85 MJ/kg
DM va thap nhét 1a rom kho (7,28 MJ/kg DM). Su sai khac vé gia tri ning
luong trao doi giita rom kho véi co Ruzi khd va cé Decumbens kho ¢ y nghia
théng ké (P<0,05).

Theo tac gia Binh Van Muoi (2012) nghién ctru tiéu héa in vivo trén bo
thit, gia tri niang luong trao ddi cua co Ruzi kho 1a 7,06 MJ/kg DM. Két qua
nghién cau trén trdu, co Ruzi c6 gid tri ning luong trao doi cao hon
(7,85MJ/kg DM).

Lé Pinh Khan va cs. (2018) nghién ctu trén d6i tugng bo lai nudi thit,
cho biét: Gia tri nang luong trao ddi ciia rom kho 1a 6,31 MJ/kgDM. Két qua
nghién ciunay trén traucao hon nhiéu (7,28 MJ/kg DM).

Khwong Van Nam va cs. (2018) cho biét: Ty 18 tiéu hod in vivochat hitu
co cua 2 loai ¢o6 kho (co Decumbens khé va co Ruzi khd) trén bo, la 48,45 va
48,71% va gié tri ning trao doi 1a 7,01 va 7,12 MJ/kg DM. Két qua nghién
ctru V& céc chi tidéu nay trén tru cao hon so voi két qua cua tac gia (60,33 -
61,39% va 7,87 - 7,85 MJ/kg DM).

Nguyén Binh Truong va cs. (2019) cho biét: Gia tri niang luong trao
d6i cua rom khoé trong khau phan nudi bo thit tai An Giang 1a 1877 Kcal,
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twong duong 7,68 MI/kg DM, cao hon so véi két qua nghién ctu
nay(7,28MJ/kg DM).

Tinh luong khi thai CH4 khi sir dung 3 loai thic an thé khé cho
thaykhéng co6 su sai khac déng ké, dao dong tir 132,29 dén 137,49 lit/con/ngay.
Khi st dung co Ruzi kho, ham lwong khi thai CH, cao nhat (137,49
lit'con/ngay), thap nhat 1a c6 Decumbens kho (132,29 lit/con/ngay dém) va rom
kho c6 lugng CH, thai ra 1a 132,92lit/con/ngay dém. Két qua 1a khi st dung
cung mot loai co, ham luong khi CHy thai ra ¢ thire an kho twong duong hoac
chénh léch so véi thic an tuoi khong dang ké. Cu thé: Khi s dung cé Ruzi
tuoi, lwong khi CH,4 thai ra la 129,49 lit/con/ngay so véi co Ruzikh6 137,49
lit/con/ngay, co Decumbenstuwoi c6 luwgng khi CH, thai ra la 120,44
lit/con/ngay, co Decumbenskhd la 132,29 lit/con/ngay.

3.3.3. Ty Ié tiéu hoa in vivo ciia mét sé logi thiec dn tinh

Nghién cau ty Ié tiéu héa in vivo ctaa 3 loai thirc an tinh gom: Bot ngd,
thdc nghién va cam gao, két qua nghién cau duoc thé hién & bang 3.11a,
3.11bva 3.12.

Bang 3.11a. Ty 1é tiéu hoa in vivo vat chat kho, protein thd va mé tho
cua 3 loai thire an tinh (%DM, n=4)

Loai thic DM CP EE
an Mean SE Mean SE Mean SE
Bot ngd 7307 0,62 64,18 092  30,79° 1,01
Théc nghién  68,65° 0,80  6897° 074  69,61° 0,67
C&m gao 7499 122 8346 055  3507° 1,02

Theo cét doc, cac sé trung binh mang chéz cai a,b,c khac nhau thi sai
khdc cé y nghia thong ké (P<0,05)

Két qua & bang 3.11a cho thay: Ty I¢ tiéu hda DM cua 3 loai thirc an
tinh dao dong tir 68,65 - 74,99%. Cam gao cO ty & tieu hod DM cao nhét
(74,99%), tiép dén l1a bot ngd (73,07%), thap nhat la thoc nghién (68,65%),.
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Sy chénh léch vé ty Ié tiéu hod DM giira thoc nghién véi bot ngd va cdm gao
6 su sai khac rd rét (P<0,05).

Ty 1 tiéu héa CP & cdm gao cao hon so véi thoc nghién va bot ngd véi
ty 1 twong ung: 83,46; 68,97 va 64,18%. Su chénh léch vé ty 18 tiéu hoa CP
gitra 3 loai thirc an tinh c6 su sai ro rét (P<0,05).

Ty 1¢ tiéu hod EE ¢ thoc nghién cao nhat (69,61%), tiép dén la cam gao
(35,07%) va thap nhat & bot ngd 1a 30,79%. Ty Ié tiéu hoa EE cua 3 loai thirc
an tinh c6 sy sai khac ro rét (P<0,05).

Két qua o bang 3.11b cho thay: Ty I¢ tiéu hoa xo thd (CF) cua 3 loai
thirc an tinh dao dong tur 49,96 - 66,51%, NDF tir 75,56 - 82,13% va ADF tu
45,98 - 61,44%. Ty 18 tiéu hoa CF cao nhat & cam gao (66,51%). Ty 18 tiéu
hoa NDF cao nhat 13 bot ngd (82,13%) va ty I¢ tiéu hoa ADF cao nhét & thoc
nghién (61,44%). Ty 1¢ tiéu ho4 CF va ADF thap nhat ¢ bot ngd twong tng 1a:
49,96% va 45,98%, ty Ié tiéu hod NDF thap nhat & cam gao 75,56%. Ty I¢
tiéu hoa CF, ADF c0 su sai khac r6 rét gitra bot ngd so vai cdm gao va thoc
nghién (P<0,05). Ty I¢ tiéu hod NDF & ca 3 loai thtrc an tinh khong c6 sy sai
khac rd rét (P>0,05).

Bang 3.11b. Ty I¢ tiéu héa in vivo xo tho, NDF va ADF
cua 3 loai thire an tinh (% DM, n=4)

Loai thikc CF NDF ADF
an Mean SE Mean SE Mean SE

Bot ngod 49,96° 455 8213 1,18  4598" 2,06
Théc nghién  66,03* 163 7594 161  6144* 131
Cam gao 66,51* 336 7556 301 5621* 4,28

Theo cét doc, c&c sé trung binh mang chéz cai a,b,c khac nhau thi sai

khdc cé y nghia thong ké (P<0,05)
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Cac két qua néu trén cho thdy: Trau c6 kha ning tiéu hoa dinh dudng
trong thirc an tinh & mac khé tot. Ty 1€ tiéu hoa cac thanh phan dinh dudng
cha yéu déu dat tir 45 - 82%. Do d6, can chi y bé sung thirc 4n tinh trong
khau phan nuéi trdu dé dam bao nhu cau dinh duéng cua trau chin nudicod
hiéu qua.

Nguyén Puac Chuyén (2015) nghién ciu ty 1é tiéu hda in vivo bot ngb
trén bo thit cho biét: Cac chi tiéu DM, CP, EE, CF, NDF va ADF tuong tng
la 75,9; 78,7; 56,9; 75,7; 76,4 va 63,7%. Ké&t qua nghién ciu nay trén trau da
phan tuong duong vai két qua nghién cau cia tac gia.

Két qua vé ty Ié tiéu hod in vivo chat hiru co, gia tri nang lugng trao doi
va luong khi thai ctaa 3 loai thirc an tinhduoc trinh bay & bang 3.12:

Két qua ¢ bang 3.12 cho thay: Ty Ié tiéu hoa chat hiru co cia 3 loai
thire an tinh khé cao, dao dong tir 73,26 - 80,05%; Ty 18 tiéu hoa chat hitu co
& cam gao (80,05%) va bot ngb (79,94%) khong c6 su sai khac r6 rét.Tuy
nhién ty 18 tiéu hoa chat hiru co ¢ thdc nghién (73,26%) thap hon 16 rét so véi
& bot ngb va cdm gao (P<0,05).

Bang 3.12. Ty Ié tiéu hoa in vivo chat hiru co, gia tri ning lwong trao doi

va lwong khi métan thai ra caa 3 loai thirc én tinh ( n=4)

OMD ME CH4
(%) (MJ/kgDM) (lit/con/ngay)
Loaithtcdn Mean SE Mean SE Mean SE
Bot ngo 79,94* 0,38 11,63* 0,10 14361 7,73
Théc nghién 7326° 065 9,19° 026 147,16 7,83
Cam gao 80,05° 1,58 11,03* 0,21 152,40 7,46

Theo cét doc, c4c sé trung binh mang chéz cai khac nhau thi sai khac cé

¥ nghia thong ké (P<0,05)
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Gié tri nang luong trao doi (ME) cua 3 loai thirc 4n tinh trong nghién
ctru ndy dao dong tir 9,19 - 11,63MJ/kg DM, cao nhat ¢ bot ngd (11,63 M/kg
DM), thap nhat & théc nghién (9,19 MJ/Kg DM) va cdm gao ¢ ME Ia
11,03MJ/kg DM. Su chénh léch vé gia tri ning luong trao dbi giita thoc
nghién véi bot ngd va cam gao c6 su sai khéc rat rd rét (P<0,05).

Két qua nghién cau vé kha nang tiéu hoa in vivocia thirc 4n tinh cta tac
gia Pinh Vin Muoi (2012), cho thay: Ty 18 tiéu hda chat hitu co ctia bot ngo,
cam gao ¢ thi nghiém trén bo thit Ia 75,9 va 85,50%, gia tri nang luong trao
d6i twong tng 1a 11,27 va 12,31 MJ/kg DM. Két qua nghién ctu nay tuong
duong vai két qua nghién ciu cua tac gia.

Nguyén Dac Chuyén (2015) nghién ctiu tiéu hod in vivo trén bo thit cho
thay: Bot ngd cd ty 1¢ tiéu hoa chét hitu co 1a 78,7%, gia tri ning luong trao doi
la 2946 Kcal (twong duong 12,33 MJ/kg DM). Két qua nghién cau nay trén trau
tuong duong véi két qua nghién ciu cia tac gia (ty 18 tiéu hoa chat hitu co 1a
79,94%: gi4 tri nang luong trao ddi la 11,63MJ/kg DM)

Lé Pinh Khan va cs. (2018) nghién ctru trén bo lai nudi thit, gia tri
nang lugng trao d6i cua bot ngd 1a 11,0 MJI/kgDM. Két qua nghién ciu nay
trén trau twong dwong két qua nghién cau cua tac gia.

Téc gia Nguyén Ngoc Kién va cs. (2018) cho biét: Gi4 tri niang luong
trao doi ciia bot ngd 1a 12,50 MJ/kg DM. Két qua nghién ciu naytuong duong
S0 Véi tac gia (11,63 MJ/Kg DM).

Luong khi thai CH,4 khi sir dung 3 loai thirc an tinh khong c6 su khac biét
rd rét, dao dong tur 143,61 - 152,40 lit/con/ngay, cao hon so véi thirc an tho kho va
thirc an thd xanh. Trong d6, luong khi thai CH, dat cao nhat khi cho an c&m gao
(152,40 lit/con/ngdy) va thip nhat I1a bot ngd (143,61 lit/con/ngay). Khi cho an
thoc nghién luong khi thai CH, 1a 147,16lit/con/ngay.
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Theo tac gia Nguyén Van Thu. (2020) cho biét khi b sung 0,15,30 va 45%
bot ngd trong khau phan in cho bo thit lai Sind thi lugng CH4 thai ra tir 128 -143
lit/ngay, két qua trong nghién ctru nay khi lugng khi CH4 thai ra khi cho tréu an
30% bot ngd, twong duong véi tac gia cong bd & mic 35% (143,61 lit).
3.4. Két qua xay dung phwong trinh hdi quy tuyén tinhvé ty 18 tiéu hoa
chat hiru co va gia tri ning lwong trao ddi giira hai phwong phap tiéu hoa
in vivo va in vitro gas production ciia mét sé loai thire An nudi trau
3.4.1. Két qud xay dung phwong trinh twong quan héi quy vé ty 1é tiéu hoa
chét hitu co giita hai phwong phdp tiéu hod in vivo va in vitro ciia mgt sé
logi thizc an nuéi triu
3.4.1.1. Nhom thirc an thé xanh

Ty 1¢ tiéu hoa chét hitu co (OMD) ciia 5 loai thic an thd xanh & thi
nghiém in vitro theo phuong trinh cia Menke va Steingass (1988) dwa vao sb
liu lugng sinh khi gas production sau 24 gid u mau, thanh phan dinh dudng
ciia mau thirc an va két qua vé ty 1 tiéu hoa chat hiru co ¢ thi nghiém tiéu hoa
in vivo trén cing mau thire an. Két qua duogc thé hién o bang bang 3.13.

Bang 3.13. Ty Ié tiéu hoa chat hiru co tinh theo cac phwong trinh ¢6 sin

cuaa tiéu hoa in vitro va in vivo caa 5 loai thire éin tho xanh

OMD in vivo OMD in vitro
Loai thirc an (%) (%)

Mean SE Mean SE

Co VA06 67,08° 1,28 56,58° 1,22
Co Voi 59,41° 1,48 54,61° 0,37
Co P. Hamill 64,36° 1,44 55,24° 0,98
Co Decumbens 63,77 1,36 54,54° 0,72
Co6 Ruzi 62,68 1,11 54,63° 0,68

Cac gié tri trung binh trong cung mét hang ngang mang cac chir cai
a,b khdc nhau thi sai khéc cé y nghia thong ké (P<0,05)
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Két qua & bang3.13 cho thay: Ty I¢ tiéu hoa chat hiru cocua tiéu hod in
vivocao hon so véi tiéu hoa in vitro tir 4,90-10,50%; ¢ c6 Voico chénh léch
thap nhit (4,80%), cao nhit 1a co VAO06 (10,50%). Co P. Hamill, co
Decumbens va co Ruzico ty 1¢& tieu hoa chat hitu co chénh léch giita 2 phuong
phaplan luot 12 9,12; 9,23 va 8,05 %.

Két qua so sanh hai gia tri ty Ié tiéu hoa chat hiru co gitra tiéu hoa in
vivo va tiéu hod in vitro cua 5 loai thire an tho xanh cho thay, c6 su sai khac
rd rét gitra 2 phuong phap (P<0,05). Do do, chdng t6i xay dung phuong trinh
hoi quy tuyén tinh giira 2 gia tri nay. Két qua dugc biéu dién ¢ d6 thi 3.1.

Ty I€ tiéu hoa OM ciia nhém thirc an thé xanh

80.000 ~
y=1,2476x - 4,7351

70.000 1 R2=0,7686)/w

60.000 -

50.000 - L 2

40.000 -

30.000 - @ invivo

20.000 -

10.000 -

.000 T T T )

40.000 45.000 50.000 55.000 60.000

OMD in vivo (%)

Linear (invivo)

OMD in vitro (%)

Pd thi 3.1. Twong quan hdi quy veé ty Ié tiéu hoa chat hiru co giira hai
phwong phap in vivo va in vitro cia 5 loai thirc an tho xanh

Nhin vao db thi 3.1 ching ta thay: Ty 18 tiéu hoa chat hitu co ctia ndm
loai thirc an tho xanh gilra 2 phuong phap tiéu hoa in vivo va tiéu hod in vitro
c6 méi twong quan thuan va dong bién.

Phuong trinh hoi quy tuyén tinh vé ty Ié tiéu hoa chat hitu co giita
phuong phap ti€u hoa in vivo va tiéu hod in vitro nhu sau:

Y =1,2476 X - 4,7351; R* = 0,7686; r = 0,88; P = 0,0001



99

Trong do:

Y la ty 18 tiéu hoa chat hitu co in vivo

X 14 ty Ié tiéu ho& chat hitu co in vitro tinh theo phuong trinh cua
Menke va Steingass. (1988).

R? 12 hé s xac dinh; r 12 hé s6 twong quan; p 14 x4c xuat

Quan hé twong quan gitta 2 phuong phap tiéu hoa in vivo va tiéu hoa in
vitrové ty 1¢ tiéu hoa chét hitu co cua 5 loai thirc an thd xanh trong nghién ctiu nay
1 rat chat ch&(r = 0,88) va c6 do tin cay rat cao 99,99% (P =0,0001). Nhu vay,
Vai cac loai thire an tho xanh, ty 1¢ tiéu hod chat hitu co ¢6 thé dugc tinh theo cong
thirc cia Menke va Steingass (1988) khi tién hanh thi nghiém tiéu hod in vitro,
nhung sau d6 phai hiéu chinh theo phuong trinh héi qui néu trén.
3.4.1.2. Nhém thize an tho kho

Ty 18 tiéu hoa cac chat hitu co (OMD) cua 3 loai thirc anthd khdtheo 2
phuong phaptiéu hod in vivo va tiéu hoa in vitro gas production trén trau :

Két qua tinh toan theo 2 phuong phap duoc thé hién ¢ bang 3.14.

Bang 3.14. Ty 18 tiéu hoa chat hiru co tinh theo cac phwong trinh c6 sian
cuaa tiéu hoa in vitro va in vivo cia 3 loai thirc an tho kho

OMD invivo (%) OMD in vitro (%)

Loai thirc an

Mean SE Mean SE
Cé Ruzi khd 61,39° 2,70  46,52° 0,48
Co Decumbens kho 60,33° 064  47,02° 0,77
Rom kho 52,41*° 137 4240 0,68

CAac gia tri trung binh trong cung mgt hang ngang mang cac chiz céi
a,b khdc nhau thi sai khéc c¢é y nghia thong ké (P<0,05)
Két qua cho thdy: Ty Ié tieu hod chat hiru co cua 3 loai thuc an tho

khodugc tinh theo phuong trinh cia Menke va Steingass (1988) thong qua tiéu
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hod in vitro gasprodution thap hon tir 10,01-14,87% so véi tiéu hoda in vivo.Két
qua nhu vay hoan toan phu hop quy luat, tiéu hoa thac an in vivo trén gia stc
séng cao hon so véi tiéu hod in vitrotrong phong thi nghiém. Sy chénh léch vé ty
& tiéu hoa xéc dinh theo 2 phuong phap thap nhét 1 rom kho (10,01%); cao nhat
1a co khd Ruzi(14,87%) va ¢ co Decumbens kho (13,31%).

Két qua so sanh ty Ié tiéu hoa chat hiru co giira tiéu hoa in vivo va tiéu
hoa in vitro cta 3 loai thire an thé kho cho thay, c6 sy sai khac rd rét giira 2
phuong phéap (P<0,05). Két qua duoc biéu dién & d6 thi 3.2.

Ty 1€ tiéu hoa OM ctia nhom thire an thé kho

80.000 -
y = 2,6041x - 57,9940

~ 70.000 - R2=0,7358 “

=

< 60.000 - /

S

> 50000 - B

o & OMDinvivo

S 40.000 -

o) —— Linear (OMD invivo)
30.000 -
20.000 : : .

35.000 40.000 45.000 50.000
OMD in vitro (%)

Po thi 3.2. Twong quan hdi quy veé ty I¢ tiéu hoa chat hiru co giira hai
phwong phapin vivo va in vitro caa 3 loai thirc éin thé kho

Qua d6 thi cho thay: Ty 18 tiéu hoa chat hitu co cua 3 loai thirc an thod
kho gitta 2 phuong phap tiéu hoa in vivo va tiéu hod in vitro c6 mdi tuong
quan thuan va ddng bién.

Phuong trinh hoi quy tuyén tinh vé ty 18 tiéu hoa chat hiru co giita
phuong phap tiéu hoa in vivo va tiéu hoa in vitro nhu sau:

Y =2,6041X - 57,9940; R® = 0,7358; r = 0,86; P = 0,003

Trong d6: Y 1a ty 1é tiéu hod chat hitu co in vivo
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X 14 ty Ié tiéu ho& chat hitu co in vitro tinh theo phuong trinh cua
Menke va Steingass., (1988).

R? 12 hé s xac dinh; r 12 hé s6 twong quan; p 14 x4c xuat

Quan hé twong quan hdi quy giita phuong phéap tiéu hoa in vivo va tiéu
hod in vitro vé ty 1é tiéu hoa chit hitu co cua 3 loai thirc dn tho kho trong
nghién cau nay 1a rat chat chg, véi hé sé tuong quan r= 0,86 va do tin cay dat
99,7% (P = 0,003). Nhu véy, vai cac loai thirc an tho kho, ty 18 tiéu hoa chét
hitu co c¢6 thé dugc tinh theo phuong trinh ctia Menke va Steingass (1988)
nhung sau d6 phai hiéu chinh theo phuong trinh hdi quy néu trén.
3.4.1.3. Nhém thizc an tinh

Péi voi nhom thire dn tinh: Két qua ty 18 tiéu hoa chat hiru co qua thi
nghiém tiéu hoa in vitrotinh theo phuwong trinh cia Menke va Steingass,
(1988) va tiéu hoa in vivo duoc trinh bay & bang 3.15.

Két qua ghi trong bang cho thay: ty 18 tiéu hoa OM in vitro so véi tiéu
hod in vivo thap hon tir 15,75-16,51%. Su chénh léch vé chi tiéu ndy cao nhat
& cam gao (16,51%), tiép dén bot ngd 1a (15,76%) va thap nhat & thdc nghién
(15,75%).

Bang 3.15. Ty Ié tiéu hoa chat hiru co tinh theo cac phwong trinh ¢6 sin
caa tiéu hoa in vitro va in vivo cia 3 loai thirc én tinh

OMD in vi vo (%) OMD in vitro (%)

Loai thirc an

Mean SE Mean SE
Bot ngd 79,94° 0,38 64,18" 0,37
Théc nghién 73,26° 0,65 57,51° 0,27
Cam gao 80,05° 1,58 63,54° 1,22

Cac gia tri trung binh trong cung mgt hang ngang mang cac chiz céi

a,b khdc nhau thi sai khéc cé y nghia thong ké (P<0,05)
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Mbi twong quan vé ty 1¢ tidu hod chat hitu co ciia nhém thire an tinh
duogc thé hién qua phuong trinh hdi quy tuyén tinh gitta 2 gia tri nay.Két qua

duoc biéu dién ¢ dd thi 3.3.

Ty 1€ tiéu hoa OM ciia nhém thirc an tinh

80.000 1 y=1,2671x-6,9272

75.000 - R?=0,9157 P
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65.000 -
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55.000 -
50.000 - ¢ invivo
45.000 -
40.000 -
35.000 -~
30.000 T T T T T 1

54.00056.00058.00060.00062.00064.000 66.000

OMD in vivo (%)
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Do thi 3.3. Twong quan hdi quy veé ty Ié tiéu hoa chat hiru co giira hai

phwong phap tiéu hoa in vivo va in vitro ciaa 3 loai thirc an tinh

Két qua biéu dién trén d6 thi cho thay: Ty 18 tiéu hoa chat hitu co cua 3
loai thirc an tinh x4c dinh bang 2 phuong phap in vivo va in vitro c6 méi
trong quan thuan va dong bién.

Phuong trinh hdi quy tuyén tinh vé ty 1& tiéu hoéa chat hitu co giita
phuong phap tiéu hoa in vivo va tiéu hoa in vitro nhu sau :

Y =1,2671X - 6,9272; R* = 0,9157; r = 0,96; P = 0,0001

Trong do:

Y la ty 18 tiéu hod chat hitu co in vivo

X 14 ty 1¢ tiéu hod chét hiru co in vitro tinh theo phuong trinh cua
Menke va Steingass (1988).

R? 12 hé s xac dinh; r 12 hé s6 twong quan; p 1a x4c xuét

Quan hé tuong quan gitta phuong phap tiéu hoa in vivo va tiéu hod in
vitro vé ty 1¢ tiéu hoa chat hiru co cua 3 loai thic an tinh trong nghién ctu ndy
la rat chat ché véi hé sé twong quan r= 0,96 va co do tin cay rat cao dat
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99,99% (P=0,0001). Nhu vay, ty & tiéu hoa chat hiru co cua 3 loai thuc n
tinh c6 thé duoc tinh theo cng thic cia Menke va Steingass (1988), nhung
sau d6 phai hiéu chinh theo phuong trinh twong quan hoi quy néu trén.

3.4.2. Két qua xay dwng phwong trinh twong quan héi quy vé gia tri ning
lwong trao doi giira hai phwong phdp tiéu hod in vivo va in vitro ciia mgt sé
logi thirc an nuoi trau

3.4.2.1. Nhom thurc an thé xanh

Két quathi nghiém tiéu hoa in vitro voi 5 loai thic an thd xanhcho

thay: Gia tri nang lugng trao d6iudc tinh qua phuong trinh cua tac gia Menke
va Steingass, (1988), dua vao sé liéu tiéu hodin vitrodao dong tir 6,05-6,89
MJ/kg DM, cao nhat 1a c6 VA06 (6,89 MJ/kgDM), thap nhat l1a co Voi
(6,05MJ/kgDM); CoRuzi,co P. Hamillva c6 Decumbens c6 gié tri nang Iugng
trao d6i lan luot 12 6,70; 6,67 va 6,61 MJ/kgDM.

Bang 3.16. Gia tri niang lwong trao ddi tinh theo cic phwong trinh cé sin

dwa trén tiéu hod in vitro va in vivo caa 5 loai thirc in thé xanh

(MJ/kgDM)
Loai thite &n MEin vivo MEin vitro

Mean SE Mean SE

Co VA0G 8,44 0,26 6,89" 0,22
Co Voi 7,76 0,18 6,05 0,05
Co P. Hamill 8,12° 0,15 6,67° 0,18
Co6 Decumbens 7,93 0,11 6,61° 0,13
Co6 Ruzi 8,08° 0,15 6,70° 0,12

CAac gia tri trung binh trong cung mgt hang ngang mang cac chiz céi
a,b khdc nhau thi sai khdc c¢é y nghia thong ké (P<0,05)
Két qua cho thay: O ca5 loai thirc an tho xanh trong thi nghiém,gié tri

nang luong trao doi tiéu hod in vivo cao hon tir 1,32 - 1,71 MJ/kgDM so0 Vdi
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gia tri nang luogng trao doi wdc tinh qua thi nghiém tiéu hod in vitrocaa Menke
steingass (1988).

Két qua so sanh hai gia tri nang luong trao ddi gitra tiéu hoa in vivo va
in vitro cua 5 loai thirc 4n thé xanh cho thay, c6 su sai khac rd rét (P<0,05).
Do d6,c6 thé xay dung phuong trinh twrong quan hdi quy tuyén tinh gitra hai
gia tri nay.

Két qua duoc biéu dién trén do thi 3.4.

Gia tri ME ctia nhom thire an thé xanh
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S R?=0.843 ?
5 8.500 -
(@)]
< 8.000 -
=
S 7.500 -
_S 7.000 1 ¢ invivo
> 6.500 -
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ME in vitro (MJ/kg DM)

Po thi 3.4. Twong quan hdi quy vé gia tri niang lwong trao ddi gitra hai
phwong phap in vivo va in vitro cia 5 loai thirc an tho xanh

Két qua phan tich twong quan hoi qui tuyén tinh cho thay, phuong trinh
dang tin cay va cd hé sé xac dinh cao, hé sb twong quan chit tré.

Phuong trinh hdi quy tuyén tinh vé gia tri ME giita 2 phuong phép in
Vivo va in vitro nhu sau:

Y =1,3657 X - 0,9857; R® = 0,8436; r = 0,92; P = 0,0001

Trong do:

Y 1 gia tri nang lwong trao d6i ugc tinh tir tiéu hoa in vivo

X 14 gié tri nang luong trao doi ude tinh theo phuong trinh cua Menke
va Steingass (1988) tur tiéu hod in vitro.

R? 12 hé sb xac dinh; r 1a hé sb twong quan; p 1a xac xuat
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Quan hé tuong quan vé gia tri ME cua thic an thoé xanh giita hai
phuong phap tiéu hoa in vivo va tiéu hoain vitro I rat chat ché véi hé sé
tuong quan r =0,92 va do tin cay dat 99,99% (P = 0,0001). Dya vao phuong
trinh trén ching ta c6 thé tinh toan, hiéu chinh gia tri nang luong trao d6i cua
thie an thé xanh in vivo tir két qua tiéu hoa in vitro trén trau.
3.4.2.2. Nhoém thite an tho kho

Péi voi nhém thire an tho kho, chung toi ciing tién hanh tinh toan gia
tri nang lugng trao d6i theo 2 phuong phép in vitro va in vivo gas production
dua trén phuong trinh san c6 ciia Menke va Steingass (1988). Két qua tinh
toandugc trinh bay ¢ bang 3.17.

Két qua & bang & bang 3.17 cho thay: Gia tri ning luong trao d6i cao
nhat & co Decumbens khd (6,44 MJ/kgDM), tiép dén la co Ruzi khod
(6,43MJ/kgDM) va thap nhét la rom kho (5,60 MJ/kgDM). Ca3 loai thic an thd
khétrong thi nghiém tiéu hod in vivo c6 gid tri nang lugng trao doi cao hon tur
1,42-1,68 MJ/kgDM so vai gié tri udc tinh qua thi nghiém tiéu hod in vitro.

Bang 3.17. Gia tri niang lwong trao ddi tinh theo cic phwong trinh cé sin

cua tiéu hod in vitro va in vivo caa 3 loai thirc dn tho kho

(MJ/kgDM)
MEin vivo MEIin vitro
Loai thirc an
Mean SE Mean SE
C6 Ruzi kho 7,85 0,08 6,43 0,06
Co6 Decumbens khd 7.87° 0,12 6,44° 0,09
Rom kho 7,28° 0,20 5,60° 0,08

CAac gia tri trung binh trong cung mgt hang ngang mang cac chiz céi
a,b khdc nhau thi sai khéc c¢é y nghia thong ké (P<0,05)
Két qua so sanh gia tri nang luong trao doi giira tiéu hod in vivo va tiéu

hod in vitro cta ba loai thac in thé khoé cho thiy c6 su sai khac rd
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rét(P<0,05). Do d6,co thé xay dung phuong trinhhdi quy tuyén tinh giira hai
gia tri nay.

Két qua duoc biéu dién & d6 thi 3.5.

Do thi 3.5 cho thay: Gia tri ning lugng trao doi ciia nhém thirc an thod
khd gitra hai phwong phap tiéu hoa in vivo va tiéu hod in vitro c6 méi tuong
quan thuan va déng bién.

Phuong trinh hoi quy tuyén tinh vé gia tri ning luong trao doi giira
phuong phap in vivo va in vitro nhu sau :

Y =0,5433 X + 4,4430; R* = 0,8706; r = 0,93; P =0,0001

Trong do:

Y la gié tri nang luong trao doi wéc tinh tir tiéu hod in vivo

X 14 gié tri nang lugng trao ddi udc tinh theo phuong trinh cua Menke
va Steingass., (1988) tur tiéu hoa in vitro.

R? 13 hé sb xac dinh; r 1a hé sb tuong quan; p 1a xac xut

Gia tri ME ctiia nhom thire an tho kho
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Po thi 3.5. Twong quan hdi quy vé gia tri niang lwong trao ddi gitra hai
phwong phapin vivo va in vitro cia 3 loai thirc an thé kho
Quan hé twong quan giita phuong phap in vivo va in vitro vé gia tri

nang lugng trao d6i cua ba loai thirc dn tho kho trong nghién ciru nay 1a rat
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chat ché véi hé sb twong quan r = 0,93 va do tin cay rat cao 99,99%
(P=0,0001). Do vay, c6 thé st dung phuong trinh nay dé udc tinh va hiéu
chinh gi4 tri nang lwong trao d6i tiéu hod in vivo théng qua tiéu hod in vitro.
3.4.2.3. Nhom thitc an tinh

Nh6m thire an tinh chiing t6i ciing tién hanh tinh toan gia tri ning lugng trao
doitheo 2 phuong phap in vitrogas production dya trén phuong trinh san c6 cia
Menke va Steingass, (1988) va in vivo. Két qua duoc trinh bay ¢ bang 3.18:

Gi4 tri nang luong trao doi cua tiéu hod in vivo cao nhat & bot ngd (11,63
MJ/kg DM), tiép dén 1a cdm gao (11,03 MJ/kg DM), thap nhat la théc nghién (9,19
MJ/kg DM). Ca3 loai thue an tinhtrong thi nghiém tiéu hoa in vivo cé gia tri
nang luong trao doi cao hon tir 0,94- 2,36 MJ/kg DM so véi gia tri ning
luong trao d6i udc tinh qua thi nghiém tiéu hod in vitro.

Bang 3.18. Gia tri ning lwong trao ddi tinh theo cic phwong trinh cé sin

dwa trén tiéu hod in vitro va in vivo caa 3 loai thirc an tinh

(MJ/kgDM)
MEin vivo MEin vitro
Loai thirc 4n
Mean SE Mean SE
Bot ngd 11,63 0,10 9,27 0,06
Théc nghién 9,19° 0,26 8,25" 0,05
Cam gao 11,03 0,21 9.58" 0.21

Cac gia tri trung binh trong cung mét hang ngang mang cac chaz cai
a,b khdc nhau thi sai khdc c¢é y nghia thong ké (P<0,05)

Két qua so sanh gié tri nang luong trao do6i gitra tiéu hod in vivo va in
vitro cua 3 loai thirc an tinh cho thiy, c6 su sai khac rd rét (P<0,05). Do do,
c6 thé xay dung phuong trinhhdi quy tuyén tinh giirahai gia tri nay.

Két qua duoc biéu dién trén db thi 3.6.
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Két qua phan tich twong quan hoi quy cho thay: Gia tri ME duogc Xac
dinh bang 2 phuong phap in vivo va in vitro c6 mdi twong quan thuan va dong
bién phuong trinh dang tin cay va c6 hé sé xac dinh R? = 0,8. Phuong trinh
hoi quy tuyén tinh vé gia tri ME cua 3 loai thirc an tinh giita 2 phuong phap
nhu sau:

Y =1,4942X - 2,7643; R* = 0,8046; r = 0,90; P = 0,001

Trong do:

Y la gié tri nang luong trao d6i udce tinh tir tiéu hoa in vivo

X 1a gié tri nang luong trao doi udc tinh theo phuong trinh cua Menke
va Steingass (1988) tur tiéu hoa in vitro.

R? 12 hé s xéac dinh; r 12 hé sé twong quan; p 14 x4c xuat

Gia tri ME cua nhom thire an tinh

14.000 -
y=1,4942x - 2,7643

12.000 1 R? = 0,8046 * <5

10.000 - ‘_‘/M
8.000 -
6.000 -
4.000 -
2.000 -

.OOO T T T T T 1
7.000 7.500 8.000 8.500 9.000 9.500 10.000

@ invivo

— Linear (invivo)

ME in vivo (MJ/kgDM)

ME in vitro (MJ/kgDM)

Po thi 3.6. Twong quan hdi quy vé gia tri niang lwong trao ddi giira hai
phwong phap tiéu hoa in vivo va in vitro cia 3 loai thirc an tinh
Quan hé tuong quan gitra phuong phépin vivo vain vitro végia tri nang

luong trao d6i cual loai thircan tinh trong nghién cau nay 1a rat chat chg, véi
hé s6 tuong quan r = 0,90 va c6 do tin cay cao 99,9% (p=0,001). CO thé sir
dung phuong trinh hdi quy néu trén dé tinh toan, hiéu chinh gia tri ning luong
trao d6i ctia nhom thirc an tinh cua tiéu hodin vivo tir két qua tiéu hoain vitro

trén trau.
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3.5. Xac dinh muc anthich hgp cho trau nubi sinh trwéng giai doan 7-18
thang tudi
3.5.1. Xdc dinh mirc dn thich hop cho trau nudi sinh truong giai doan 7 -12
thang tudi
3.5.1.1.4nh huwong cua cac mize dn khac nhau trong khdau phdn dén hrong
thire én thu nhdn hang ngay cua trau

Nghién ctru luong thirc an thu nhén cua gia stic cé y nghia quan trong
trong qué trinh nudi dudng hang ngay cua con vat, trén co sé d6 co thé diéu
chinh tiéu chuan in va mac an trong khau phan an cho hop 1y nham dat hiéu
qua cao nhat. Két qua da tién hanh theo ddi lwgng thire dn thu nhan hing ngay
ctia trau & cac giai doan tudi 7 -12 thang tudi dugc thé hién ¢ bang 3.19.

Bang 3.19. Lweng thire dn thu nhan hing ngay cia trau

giai doan 7-12 thang tuoi

NTPC NT1 NT2
Chi tiéu PVT  (100%) (105%) (110%)
Mean SE Mean SE Mean SE
Tong DM kg 329 028 343" 030 360° 0,33
Téng ME MJ  381° 151 397" 152 41,7* 1,74
Téng CP g 4083° 258 4258" 26,3 446,9" 293

DM/100kg KLCT kg 2,70 0,10 2,74 0,09 2,77 0,12
ME/100kg KLCT  MJ 31,9 1,56 32,5 1,92 33,2 2,01
CP/100kg KLCT g 339,3 10,7 344,0 14,1 3521 15,5

*Ghi chi: 100%; 105%; 110% la cac muc dn cua khau phan so Véi
tiéu chudn dn cho trdu sinh truéng cua Kearl (1982); CA&c sé trung binh
mang cac cha céi a,b,c khac nhau trong mgt hang ngang thi cé su sai khac
6 y nghia théng ké (P < 0,05)

Két qua ¢ bang 3.19 cho thiy: O giai doan 7 - 12 thang tudi, tong luong
vat chat kho thu nhan trung binh cua tru cao nhat & NT2 (3,60 kg/ngay), tiép
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dén NT1 (3,43 kg/ngay) va thap nhat 1a NTDC (3,28 kg/ngay). O giai doan
nay luong vat chat khd thu nhan caa trdu & NT1, NT2 cao hon so v6i NTPC
dao dong 0,14 - 0,31kg/ngay. Su sai khac vé chi tiéu nay gitra NT2 véi NTPC
6 su sai khac rd rét (P<0,05).

Luong thu nhan vat chat khd/100 kg KLCTcua trau giai doan 7-12
thang tudi dao dong trong khoang 2,70 - 2,77kg/100kg KLCT, cao nhat ¢
NT2 (2,77 kg/100kg KLCT), tiép dén 1a NT1 (2,74 kg/100kg KLCT) va thap
nhat & NTDC (2,70 kg/100kg KLCT).

Két qua trong nghién cau ndy tuong duong voi cong bd cia Pao Lan
Nhi va cs. (1999) va (2002). Té4c gia cho biét: Khi cho trau an khau phan c6
bo sung 23% bot 14 keo dau, lugng DM/100kg KLCT 1a 2,87 - 3,06 kg/100kg
KLCT. Khi nghién ctu anh huong cua cac mac ME khac nhau trong khau
phan in toi luong thire dn thu nhan hang ngay cua trdu, tic gia cho biét,
lugng DM thu nhan dugc hang ngay cua trau la: 2,48; 2,88 va 3,16 kg/100kg
KLCT twong ung véi cdc mirc nang luong trong thirc an la: 80%; 100% va
120% so véi tiéu chuan an cua Kearl (1982).

Két qua nghién ctu ndycao hon so véi cdng bd caa Yuangklang va cs.
(2001). Theo tac gia, khi cho trau an cac khau phan rom xt ly 5% uré va la
san kho, lwong thirc an thu nhan hang ngay 1a 2,1 - 2,3 kg/100 kg KLCT. Khi
cho an khau phan rom chua xt ly va co kho ruzi 1a 1,3 - 1,6 kg/100kg KLCT.

Nguyén Cong Binh (2012) cong bé: Khi cho trau dn cac khau phan cé
murc dinh dudng tir 100 - 120% so Vi tiéu chuan cua Kearl (1982), thu nhan
DM twong tng 2,70 - 2,96 kg DM/100kg KLCT. Két qua ¢ nghién cau nay
thu duoc 14 2,70- 2,77kg/100kg KLCT, twong duong vai két qua nghién ctu
cua tac gia.

Téng gia tri nang luong trao doi va gia tri ning luong trao doi tinh trén
100kg khéi luong co thé thu nhan hang ngay cua trau ting dan theo cac muc

an trong khau phan. O giai doan 7 - 12 thang tudi, cac chi tiéu nay luén cao
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nhat & NT2 (41,7 va 33,2 MJ), tiép dén 1a NT1 (39,7va 32,5 MJ) va thip nhit
1a NTDC (38,1 MJ va 31,9 MJ). Téng gia tri ME gitra NT2 véi NTDC ¢6 sy
sai khac rd rét (P<0,05).

Két qua & nghién ctu nayveé téng ME & cac muc an dao dong tir 38,1—
41,7 MJ, tuong dwong véi két qua ciia mot s tac gia nghién ctu trude day.
Téc gia Trinh Van Trung va cs. (2006) cong bd: Tong ME thu nhan /ngay cua
trau & giai doan 7 - 12 thang tudi 1a 43,37 - 57,52 MJ/ngay. Mai Van Sanh va
cs. (2006) cho biét: Khi nubi trau to, gia tri nang luong trao doi thu nhan hang
ngay la 44,19 - 44,81 MJ/ngay. Theo két qua nghién ctu cia tac gia Nguyén
Cong Pinh (2012), tong ME thu nhan cia tru giai doan 7-12 thang tudi dao
dong tr 39,15 - 48,54 MJ/con/ngay.

Luong CP thu nhan/ngay cua trau & cac nghiém thuc khac nhau dao
dong trong khoang 408,3-446,9 g/ngay, thip nhat & NTDC (408,3 g/ngay) va
cao nhat & NT2 (446,9 g/ngay). Su chénh léch vé tong lwong CP thu nhan
gitta NT2 véi NTDC c6 sy sai khac co y nghia (P<0,05). Két qua cho thay
lugng CP thu nhan phu thudc nhiéu vao gié tri dinh dudng cua khau phan,
trong d6 dang quan tdm nhat 14 mat do protein trong khau phan. Tuy nhién,
luong CP/100 kg KLCT thu nhan hang ngay gitra 3 NTkhong ¢ su sai khac
ré rét (P>0,05). Chi tiéu nay cao nhat & NT2 la 352,1 g/100kg KLCT tiép dén
la NT1 Ia 344,09/100kg KLCT va thap nhat 1a NTDC 1a 339,3g/100kg KLCT.
3.5.1.2.Anh hwong cua cac mize an khac nhau trong khau phdn dén ting khoi
lirong cua trau giai dogn 7 -12 thang tudi

Két qua theo dbi tang khéi lwong cua trau thi nghiém duoc nudi dudng
v6i 3 mire an khac nhau trong khau phan an dugc trinh bay ¢ bang 3.20.

Két qua & bang 3.20 cho thay: Khéi lugng trung binh cua trau luc bit
dau thi nghiém & 3 nghiém thirc ddng déu nhau, dao dong tir 87,7-88,9 kg.

Khéi luong cua trau ¢ cac nghiém thirc ting dan theo thang tudi. Luc
12 thang tudi, khdi luong trung binh dao dong tir 166,7-182,5 kg. Khéi lugng
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trau cao nhat & NT2 (182,5 kg), thip nhat & NTDC (166,7kg). Su sai khac vé
khéi lwong trung binh caa trau IGc 12 thang tudi gitta NTDC so véi NT1 va
NT2 14 rat rd rét (P<0,05), trong khi giita NT1 va NT2 khong c6 su sai khéc
rd rét.Khdi luong tang trung binh cua trau giai doan 7-12 thang tudi & NT1 va
NT2 lan luot 1a 497,9 va 522,2 g/con/ngay:; tinh theo thang la 14,9; 15,7
kg/con/thang. So véi trau 16 dbi chung, ty 16 ting khéi luong trung binh
hang ngay cua trau giai doan 7-12 thang tudi & NT1 va NT2 lan luot 11,44
va 20,70%.

Tang khéi luong trung binh/ngay cua trau giai doan 7-12 thang tudi cao
nhat & NT2 (522,2 g/ngay), tiép dén 1a NT1 (497,9 g/ngay), thip nhat Ia
NTDC (432,6 g/ngay). Su sai khéac vé ting khoi lugng trung binh hang ngay
gitta NTDC so voi NT1 va NT2 c6 y nghia thong ké (P<0,05) trong khi khong
cé sai khac gitra NT1 va NT2.

Bang 3.20. Ting khéi lwong cia trau thi nghiém 7 - 12 thang tuoi

Nghiém thire
bVT NTDC NT1 NT2
Chi tiéu
(100%) (105%) (110%)

Mean SE Mean SE Mean SE

KL.bat dau thi nghiém kg 889 259 877 229 885 265

KL 12TT kg  166,7° 3,555 177,4° 240 182,5* 4,61
Téng TKL kg  77,9° 2,03 896 198 940° 2,35
TKLTB/ngay g 432,6° 11,3 497,90 110 5222° 131

*Ghi chl: 100%; 105%; 110% la cac mec an trong khau phan so Voi
tiéu chudn dn cho trdu sinh trwong cua Kearl (1982); Cac sé trung binh
mang chér cai a,b khac nhau trong mot hang ngang thi sai khac cé y nghia
thong ké (P < 0,05)

Két qua nghién ctu & thi nghiém nay ciing tuong duong véi két qua

ciia mot sd tac gia trude day: Chantalakhana (2001) cho rang: Téc do sinh
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tredng cua trau dam lay sau cai sira bién dong tir 0,34-0,75 kg/ngay, khi nudi
ching véi co va mot lwong nho thirc 4n tinh bd sung. Theo Terzano va cs.
(1995), khi nuéi trau to véi mic dinh dudng thap va cao, trau cho ting khoi
luong 530 va 678 g/ngay. Ragheb va cs. (1989) tién hanh nuéi vd béo 100
trau to v6i khau phan co ty 1& protein/ning luong 1a 1/5 va 1/8 cong bé:
Tang khéi luong twong tng 625 va 805 g/ngay.

Két qua nghién ctu vé sinh truong & nghién ctu ndy cao hon két qua
ciia mot sb tac gia. Nguyén Duc Thac (1983) cho biét: Nghé 7 dén 12 thang
tudi c6 murc tang khoi luong 358-483 g/ngay. Theo Trinh Vian Trung va cs.
(2006), khi nuéi nghé 7-12 thang tudi véi cac mic dinh dudng khac nhau,
nghé cho tang khéi luong 193-461 g/ngay. Két qua cua chung t6i cao hon 1a
do trau duoc nudi & cac nghiém thic véi mac an trong khau phan cao hon 5 -
10% so Vi tiéu chuan an Kearl (1982).

Theo két qua cong bo cua tac gia Mai Van Séanh (1996), nghé lai 6-12
thang tudi duoc nudi bang khau phan co ty Ié thic an tinh 15%, ting khoi
luong 407,6 g/ngay, 30% thirc an tinh tang 575.4 g/ngay. Két qua trong thi
nghiém nay & NT1 va NT2 tuong duong véi két qua cia tac gia.
3.5.1.3.Tiéu ton thite an nudi trau sinh trudng giai doan 7 - 12 thang tudi

Luong thire an can thiét dé san xuat 1 kg ting khéi luong co thé phu
thugcvao thie an trau an duoc hang ngay va muc tiang khoi luong tuong (ng.
Thire dn cd chit luong tot va khau phan an hoply s& ting tinh ngon miéng, ty
& tiéu hoa thire an, tir d6 s& 1am cai thién tét kha nang tang khdi lugng cua vat
nudi. Pic biét,nang luong trao d6i, protein trong khau phan c6 anh huéng rat
I6n dén hiéu qua sir dung thire an. Khi sir dung thire an c6 gia tri nang lugng
trao ddi va proteincao, hiéu qua chuyén hod thirc an cao hon, do dé tiéu tén

cac chat dinh dudng cho 1 kg tang khéi luong giam.
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Két qua nghién ctu vé& anh huéng cua cdc mac an khac nhau trong
khau phan dén tiéu tén thire an cho 1 kg tang khéi lwong cua trau & giai doan
7 -12 thang tudi duoc trinh bay & bang 3.21.

Két qua ¢ bang 3.21 cho thay: Tong luong DM:; gia tri ME va CP tiéu
thu ¢ 3 NT tiang dan so vai tiéu chuan caa Kearl (1982). Tong luong DMI dao
dong tir 591,7-647,8 kg, tong MEI tir 6860,4-7503,0 MJ va tong CPI 73,5—
80,4 kg. Cao nhat & NT2 tong DMI 1a 647,8 kg; tong gié tri MEI 1a 7503,0 MJ
va tong CPI 1a 80,4 kg, tiép dén 1a NT1 tong DMI 1a 617,0 kg; tong MEI 1a
7154,5 MJ va tong CPI 1a 76,6 kg va thap nhat & NTDC t6ng DMI 12 591,7 Kg;
tong MEI 12 6860,4 MJ va tong CP 1a 73,5 kg.

Bang 3.21. Tiéu ton thirc éin cho 1 kg ting khoi lwong cia trau thi nghiém

giai doan 7 - 12 thang tudi

NTDC NT1 NT2
Chitiéu DVT (100%0) (105%0) (110%)

Mean SE Mean SE Mean SE
DMI Kg 591,7 8,27 617,0 8,98 647,8 9,85
MEI MJ 6860,4 45,4 7154,5 45,7 7503,0 52,2
CPI Kg 73,5 0,77 76,6 0,79 80,4 0,88
TKL Kg 77,8 2,03 89,6 1,98 94,0% 2,35
DMI/kgTKL  Kg 7,68 0,87 7,03 0,79 7,07 0,90
MEI/kgTKL MJ 88,8 4,95 81,1 5,54 81,4 6,63
CPI/kg TKL g 953,3 74,1 871,2 77,8 875,4 90,1

*Ghi chu: 100%; 105%; 110% la cac mic an trong khau phan so véi

tiéu chudn dn cho tréu sinh truéng cua Kearl (1982): DMI: Vdt chat khé dn
vao, MEI: Nang luong trao doi an vao: CPI: Protein thé an vao: KLT: Khéi
lwong tang. Cdc sé trung binh mang cac ché cai a,b khac nhau trong mét

hang ngang thi ¢6 su sai khdc c6 y nghia théng ké (P < 0,05)
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Tong khéi luong ting & 3 NT dao dong 77,9- 94,0 kg. Cao nhat ¢ NT2
(94,0kg), tiép dén NT1 (89,6 kg) va thap nhat & NTDC (77,9Kg). Su chénh léch
vé téng khdi luong ting gitta NTDC véi NT1 va NT2 rat rd rét (P<0,05).

Tiéu tén vat chat kho cho 1 kg ting khéi luong, & NT1 thap nhat
(7,03kg DM/kg TKL), tiép dén & NT2 (7,07kg/kg TKL) va cao nhat 6 NTDC
la 7,68kg/kg TKL, giita 3 NT c6 su chénh léch vé gia tri tuyét ddi, nhung su
sai khac nay khong c6 ¥ nghia théng ké.

Mtc d6 tiéu ton gid tri nang luong trao d6i cho 1kg ting khoi luong ¢ 3
NT dao dong tir 81,1-88,8 MJ/kg TKL. Mc tiéu ton ME cao nhat & NTDC
(88,8 MJ/kg TKL), tiép dén & NT2 (81,4 MJ/kg TKL) va thap nhat & NT1
(81,1 MJ/kg TKL).

Muc tiéu ton protein cho 1 kg TKL dao dong tir 871,2-953,3 g. Mic
tiéu ton thap nhat & NT1 (871,3g/kg TKL), cao nhat & NTPC (953,3g/kg
TKL) va & NT2 muc tiéu tén protein la 875,4g/kg TKL.

Theo cong bd cua tac gia Nguyén Cong Pinh (2012), tong muc tiéu thu
DM; ME va CP cho trau giai doan ¢ giai doan 7 - 12 thang tudi twong Gng:
594.,9 - 694,4 kg; 7360,6 - 8592,7 MJ va 74,3 - 88,9 kg. Muc tiéu tén DM;
ME va CP cho 1 kg tang khéi luong twong ung 6,35 - 6,54 kg; 78,6 - 80,8 MJ
va 0,79 - 0,82 kg. Két qua & nghién ctiru nay vé tong luong vat chat kho, gia
tri nang luong trao doi va protein tiéu thu va muac do tiéu tén cho 1 kg ting
khéi lugngtuong duong so véi két qua nghién ciu cua tac gia.

Khong Vin Dinh va Phi Nhu Liéu (1987) cho biét: Muc do tiéu tén CP
cua tru la 850-1089 g/1kg tang khdi lugng. Theo Ragheb va cs. (1989), trau to
tiéu tén 778 - 1543 g CP cho 1 kg tang khéi lugng. Két qua nghién cau cua Dao
Lan Nhi (2002), trdu to sir dung 1.010 dén 1.230 g CP cho 1 kg tang khéi luong.
Két qua nghién cau vé mac do tidu tén protein & nghién ctu nay l1a 0,87 -

0,95kg/kg TKL, tuong duong so véi két qua nghién ciru cua cc tac gia trén.
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3.5.1.4.Chi phi nudi trau ¢ giai doan 7 - 12 thang tuéi trong khau phdn c6
cac mirc an khdc nhau

Pé danh gia hiéu qua nudi trau bang khau phan an voi 3 mutc an khéc
nhau va xac dinh dugc muc an thich hop, cho hiéu qua kinh té cao nhét,
chung t6i di tién hanh hach toan so bd chi phi thirc an nuéi trdu nudi sinh
trudng ¢ giai doan tir 7 -12 thang tudi & 3 nghiém thac thi nghiém. Két qua
tinh toan duoc trinh bay ¢ bang 3.22.

Két qua ghi ¢ bang cho thay: Tong chi phi thac an (thtc n xanh va

thire an tinh hon hop tron TMR) nuéi trau giai doan tir 7 - 12 thang tudi ¢ 3
nghiém thire dao dong tir 4,03-5,05 triéu dong/con. Chi phi thic dn nuéi trau
cao nhat & NT2, tiép dén la NT1 va thap nhat & NTPC (Céc chi phi khac
trong suét thoi gian nudi dudng nhu: vaccin, thube thu y, dién nudc, cong
nudi dudng... déu duge chi phi nhu nhau & ca 3 NT).

Bang 3.22. Chi phi thire dn nudi triu & giai doan 7 - 12 thang tudi

_ Pon NTDPC NT1 NT?2
Chi tiéu
vi (100%) (105%) (110%)
Téng thire an tinh/con kg 688 716 767
Chi phi thirc 4n tinh d¢  3577.997 3.724.364 3.986.494
Téng thire an xanh/con kg 3191 3321 3555

Chi phi thuc an tho xanh d 957.231  996.389  1.066.518
Téng chi phi (tinh + xanh) &  4.535.228 4.720.753  5.053.012
Téng TKL/con kg 77,9 89,6 94,0
Chi phi thue an/1kg TKL d 58.218 52.687 53.755

*Ghi chl: 100%; 105%; 110% la cac mizc dn cua khdu phan so véi tiéu
chudn an cho trau sinh truong cia Kearl (1982). Céc chi phi khdc nhu:
vaccin, thude thii y, dién nude, cong nudéi dwéng ... déu nhw nhau. Gia 1 kg
thite dn tinh hon hop tie trén 14 52004 gid 1 kg thiee an thé xanh la 300 d
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Gié thanh chi phi thtrc an cho 1 kg ting khdi lugng cua trau thip nhat ¢
NT1 (52.687d/kg), tiép dén & NT2 (53.755d/kg) va cao nhat & NTDC (58.218d/kg
tang khdi lugng). Nhu vay, khi s dung khau phan c6 mac an105% so véi tiéu
chuan an cho tréu sinh truéng caa Kearl (1982), chi phi thirc an cho 1kg ting khéi
lwong giam 5.531dong/kg ting khdi luong so véi mac dn 100% twong duong
9,5%. Sir dung mirc an ting 110%, chi phi thirc an cho 1kg tang khdi luong giam
4.463 dong/kg so véi mic an 100% tuong duong 7,7%.

Két qua cho thady & muc an 105 -110% da 1am tang khéi luong trau rd
rét tir 89,6-94,0 kg/con so véi 77,9kg & muc an 100%, san pham thit trau hoi
tang 11,7— 16,1 kg. Nhu vay s€ lam giam thoi gian nu6i dudng va tang thu
nhap cho nguoi nudi trau. Pong thoi, 1am giam gia thanh cua san pham ting
1én nhu: O NT1 chi phi ting hon so voi NTDC 1a 185.525 dong, khéi luong
san pham ting 1a 11,7kg, vay gia thanh 1 kg san pham ting 1én giam 37.212
ddéng. O NT2 chi phi ting hon so véi NTPC 13 517.784 ddng, khéi lugng san
pham ting 1a 16,1kg, vay gia thanh 1 kg san pham ting 1én giam 32.160
d6ng.Do vay, khau phan cé mic an thich hop cho tréu sinh truong giai doan 7 -12
thang tudi 1 khau phan an c6 mirc n cao hon 105% so Vi tiéu chuan an cho trau
sinh truong cua Kearl (1982).

3.5.2. Xdac dinh mirc an thich hop cho trdu nuéi sinh truwong giai doan
13-18 thang tuai

3.5.2.1.Anh hwong cia CAC Mikc dn trong khdu phan dn dén lwong thize dn thu
nhdn hang ngay cua trau

Két qua theo ddi vé anh huong ciia mic an dén luong thirc an thu nhan
cua tru & giai doan 13 - 18 thang tudi duoc trinh bay ¢ bang 3.23.

Két qua & bang cho thiy: O giai doan 13-18 thang tudi, cac chi tiéu
theo ddi nhu: Lwgng DM thu nhan (kg/ngay); ME thu nhan (MJ/ngay) va CP
thu nhan (g/ngay) cuaa trau ¢ cac nghiém thac tuong tng: 5,21 — 5,72 kg/ngay;
48,4 — 53,1 MJ/con/ngay; 547,3 — 600,7 g/ngay.
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Bang 3.23. Lweng thire dn thu nhan hing ngay caa trau

giai doan 13-18 thang tuoi

NTPC NT1 NT2
Chi tiéu PVT (100%) (105%) (110%)
Mean SE Mean SE Mean SE
Tong DM Kg 521° 019 541® 018 572° 0,19
Tong ME MJ 484" 178 502® 1,30 531° 1,33
Tong CP G 5473 166 5687 11,3 600,7° 10,9

DM/100kg KLCT Kg 2,52 0,07 2,54 0,05 2,61 0,07
ME/100kg KLCT MJ 23,4 0,15 23,6 0,65 24,3 0,79
CP/100kg KLCT G 265,7 2,71 268,2 9,11 2751 10,5

*Ghi chi: 100%; 105%; 110% la cac muc dn trong khau phdan so Vi
tiéu chudn dn cho trdu sinh truéng cua Kearl (1982); Cac sé trung binh
mang cac chiz cai a,bkhac nhau trong mgt hang ngang thi co su sai khac co y
nghia thong ké (P < 0,05)

Tong luong DM thu nhan & 3 NT binh quan dao dong 5,21 — 5,72
kg/con/ngay, cao nhat & NT2 (5,72 kg/con/ngay), tiép dén 1a ¢ NT1 (5,41
kg/con/ngay) va thap nhat 1a NTPC (5,21 kg/con/ngay). Su sai khac vé chi
tiéu nay gitra NT2 véi NTDC 1a rat rd rét (P<0,05) trong khi gitra NT1 voi
NT2 va NTPC khong cé su sai khac.

Luong thu nhan DM/100 kg KLCT dao dong tur 2,52 -2,61kg/100kg
KLCT, cao nhat & NT2 (2,61 kg/100kg KLCT), tiép dén 1a NT1 (2,54
kg/100kg KLCT) va thap nhat & NTPC (2,52 kg/100kg KLCT). Su chénh
Iéch Iwgng thuc an thu nhan/100 kg KLCT gitra 3 nghiém thuc khéng c6 su
sai khac rd rét (P>0,05).

Két qua cho thdy: TrAu ¢ giai doan 13-18 thang tudi, tiéu thu
DM/100kg khéi luong co thé thip hon so véi ¢ giai doan 7-12 thang tir 0,16-
0,20kg. Diéu nay hoan toan phi hop véi quy luat sinh truéong va kha ning thu
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nhancua gia stc ndi chung va & trau no6i riéng. Theo Nguyén Xuan Trach va
cs. (2005), trong qué trinh sinh truéng khdi luong co thé caa chung ting 1én
thi ty 1é phan tram lvgng DM thu nhan c6 xu huéng giam xudng.

Két qua nghién ctu nay tuong duong véi cong bd caa mot so tac gia
nghién ciru trude day: Tac gia Pao Lan Nhi va cs. (2003) cho biét: Khi bo
sung bot sin va 14 sin ché bién trong khau phan vd béo trau to 18 thang tudi,
lrong DM an vao 1a 5,5 - 6,4 kg/ngay. Theo tac gia Trinh Van Trung va cs.
(2006), khi nuoi trau to ¢ giai doan 13 -18 thang tudi véi cac muc bo sung bot
san va bot 14 san khac nhau cho lwong DM thu nhan 1a 4,20 - 5,46 kg/ngay;
Téc gia Nguyén Cong Dinh va cs. (2007) cho biét: Khi str dung cam gao, bot
san, bot 14 san va ri mat vd béo trau to, luong DM thu nhan dao dong 4,30-
5,55 kg/ngay. Mai Vin Sanh va cs. (2008) cho biét khi nudi trau to 18 thang
tudi véi cac muc sir dung rom u uré thay thé 25%, 50%, 75% co xanh trong
khau phan cd bd sung bot san va bot 14 san, luong DM in vao tir 4,57 dén
4,68 kg/ngay.

Téc gia Nguyén Cong Dinh (2012) cho biét: Tong DM thu nhan cta trau
giai doan 13-18 thang tudi khi cho in cac khau phan c6 muac dinh dudng cao tir
100- 120% so Vi tiéu chuan caa Kearl (1982) dao dong tir 5,06 - 6,20kg/ngay.
Theo két qua nghién cau caa tac gia Nguyén Cong Binh va cs (2021), khi b
sung cac mic thire an tinh cho trau Bao Yén giai doan 13 - 18 thang tudi, tong
lwgng DM thu nhan tir 5,15 - 5,69 kg/con/ngay. Két qua trong nghién ctru nay
vé tong DM thu nhan twong duong véi két qua nghién ciu cua cac tac gia cong
bd néu trén.

Luong DM thu nhan/100kg KLCT ¢ 3 NT dao dong tu 2,52-
2,61kg/100kg KLCT.Két qua nay twong dwong véi két qua nghién cau cua
mot s6 tac gia da nghién ciru trude dy: Téc gia Pao Lan Nhi (2002), nghién
ctru bd sung hdn hop bot sin va bot 14 san (theo ty & 1/1) cho trau cho biét:
Luong DM thu nhan trung binh 1a 2,67 - 2,94 kg DM/100kg KLCT. Téac gia
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Trinh Van Trung va cs. (2007) cho biét: Lwong DM thu nhan/100kg KLCT 1
2,29 - 2,81 kg. Theo két qua nghién ciu cua tac gia Nguyén Coéng Dinh
(2012) lwong DM thu nhan/100kg KLCT cua trau giai doan 13-18 thang tudi
1a 2,45 - 2,69 kg. Theo tac gia Nguyén Cong Binh va cs. (2021) cong bé:
Luong DM thu nhan la 2,49 - 2,61 kg DM/100kg KLCT, khi nghién ctu trén
trdu Bao Yén cung giai doan.

Tuong tu, tong lugng protein thd thu nhan & cac nghiém thac: NT2,
NT1 va NTDC lan luot la: 600,7; 568,7 va 547,3 g/ngay. Tong lugng CP thu
nhan & NT2 cao nhat (600,7g/ngay), thap nhat 1a NTDC (547,3 g/ngay). OSu
sai khéac vé tong lugng CP tiéu thugitra NT2 véi NTDC c6 y nghia théng ké
(P<0,05).

Két qua ¢ nghién cau ndy vé tong CP tiéu thu tuong duong so vdi tac
gia Trinh Vin Trung va cs. (2007) khi b6 sung cac muc bot 14 san trong khau
phan, tong lugng CP thu nhan dao dong 369,3 - 710,4g/ngay va tac gia
Nguyén Céng Dinh va cs. (2021), cng bé: Téng lwgng CP thu nhan hing
ngay cua trau bién dong tir 446,19 - 573,56 g/ngay.

Luong CP thu nhan/100kg KLCT hang ngay cua trau ¢ giai doan 13 -
18 thang tu6i dao dong tir 265,7 — 275,19/100kg KLCT, cao nhat 1a & NT2
(275,19), tiép dén 1a NT1 (268,2g) va thap nhat 1a NT2 (265,79).

Két qua trong nghién ctu nay tuong duong so véi két qua tac gia
Nguyén Céng Binh (2021), céng bd: Lwong CP thu nhan hang ngay tir 215,84
- 262,73 g/100kg KLCT/ngay.

Khi nudi trau thi nghiém vai cac mac an khac nhau cho thay: Tong gia
tri nang luong trao doi thu nhan ¢ cac nghiém thicc dao dong trong khoang
48,4 — 53,1MJ/con/ngay. Chi tiéu nay ting dan theo ting nghiém thic, thap
nhat & NTDC (48,4MJ/ngay), tiép dén 1a NT1 (50,2 MJ/ngay) va cao nhat &
NT2 (53,1 MJ/ngay). Su sai khac vé tong gia tri ME gitta NT2 véi NTDC la
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rat rd rét (P<0,05). Két qua nghién ciu cua tac gia Nguyén Cong Binh (2012)
cho biét: Tong gia tri ning luong trao doi thu nhan cua trau ¢ giai doan 13 -
18 thang tudi voi mac dinh dudng cao dao dong tir 50,27 - 60,67 MJ/ngay.
Nguyén Coéng Binh va cs. (2021) nghién cau bd sung cac muc thie an tinh
trong khau phan cho trau Bao Yén ¢ giai doan 13 - 18 thang tudi cho biét:
Téng ME thu nhan hang ngay dao dong tir 49,94 - 56,04 MJ/ngay. Két qua ¢
nghién ciu nay tuong duong véi két qua cua tac gia.

Két qua nghién ctu vé thu nhan ME/100 kg KLCT hang ngay cua trau
& 3 NT dao dong tir 23,4- 24,3 MJ/100kg KLCT, thip nhat & NTBC
(23,4MJ/100kg KLCT), tiép dén la NT1 (23,6 MJ/100kg KLCT) va cao nhat
la & NT2 (24,3 MJ/100kg KLCT).

Téc gia Nguyén Cong Dinh (2012) cong bd: Gia tri nang luong trao doi
thu nhan hang ngay cua trau 12 tir 24,34 - 26,35 MJ/100kg KLCT, két qua cua
nghién ciu ndy vé chi tiéu néu trén tuong duong vai tac gia.

Nguyén Cong Binh va cs. (2021) cho biét: Nubi trdu Bao Yén giai doan
13-18 thang tudi c6 bo sung thirc an tinh trong khau phan, luong thu nhan
ME/100kg KLCT la 24,16 - 25,67MJ. Két qua caa nghién ctu nay ciing
tuong duong véi két qua nghién ciu cua tac gia.

Nhu vay, viéc ting dan mac an khac nhau trong khau phan an cua trau
thi nghiém da 1am tang tong lwong thu nhan DM; ME va CP, tang luong thu
nhan DM; ME va CP/100 kg KLCT theo tirng nghiém thac. Cac chi tiéu
nghién ctru nay thuong thap nhat & NTDCva cao nhat & NT2.
3.5.2.2.Anh huong cua Cac mitc dn khdc nhau trong khdu phdn dn dén tang
khéi lirong cuia trau

Két qua theo di tang khéi lugng cua trau thi nghiém giai doan 13 -18
thang tudi duoc nudi dudng véi 3 muac an khac nhau trong khau phan an dugc
trinh bay ¢ bang 3.24.
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Bang 3.24. Ting khdi lwong caa trau giai doan 13 -18 thang tudi

Nghiém thire
Chi ticu DVT NTDC NT1 NT2
(100%) (105%) (110%)
Mean SE Mean SE Mean SE
KL 13TT kg 166,7° 3,55 1774® 240 1825° 4,61
KL18TT kg 230,3" 390 2555° 2,87 264,6%° 521
Tong TKL kg 63,5° 061 781° 0,52 82,1° 3,24
TKLTB/con/ngay g 352,8° 3,40 434,0° 286 456,3* 18,0

*Ghi chi: 100%; 105%; 110% la cac muc dn trong khau phdan so Véi
tiéu chudn dan cho trdu sinh truong cua Kearl (1982); C4c so trung binh
mang chir cai a,b khac nhau trong mgt hang ngang thi sai khdac co y nghia
théng ké (P < 0,05)

Két qua & bang cho thay: Lac 13 thang tudi, khdi lwong trung binh giao
dong tir 166,75 - 182,50 kg (khéi lugng trau cao nhat ¢ NT2 1a 182,50 kg va
thap nhat & NTDC 1a 166,75kg). Luc két thic thi nghiém 18 thang tudi, trau ¢
NT2 c6 khdi luong ting cao nhat dat 264,63 kg, tiép dén NT1 la 255,50 va
thap nhat & NTDC 1a 230,25 kg. Su chénh léch vé khéi lwong Itc két thic thi
nghiém (18 thang tudi) gitta NT2, NT1 véi NTPC 1a sai khac c6 y nghia
thong ké (P<0,05). Khéi lwong trung binh cua trau luc 18 thang tudi o NT1 va
NT2 cao hon so voi NTDC lan luot 1a 25,25 va 34,38 kg/con, twong duong
10,96 va 14,93%.

O giai doan 13-18 thang tuoi, trau c6 khéi lugng tang cao nhat & NT2
(456,25g/ngay), thap nhat & NTDC (352,78g/ngay) va 6NT1 la 434,03g/ngay.
Su sai khac gitra NTDC so vai NT1 va NT2 la r6 rét (P<0,05).

Két qua nghién ctu nay ciing pht hop véi nghién ctu cia Pao Lan Nhi
(2003) khi nudi v béo trau to 18 thang tudi trén khau phan co so 1a rom va
cdy ngd tuoi chua thu bap. Khi tru thi nghiém duoc b sung hang ngay 0,8;
1,6; 2,4 va 3,2 kg hon hop bot sin va bot 14 san (theo ty 1& 1/1), khdi lwong
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tang dan theo cac muc bd sung dat tir 285 - 600 g/ngdy. Trinh Vin Trung va
cs. (2006) nudi trau to véi khau phan dn ¢ cac mic bo sung bot san va bot 14
san khéc nhau cho két qua ting khéi luong dat 342 - 578 g/ngay.

Theo Mai Van Sanh va cs. (2008) khi trau ¢ cA¢c nhom thi nghiém duoc an
lwong thirc dn tinh nhu nhau gdm: 1 kg bot san, 1 kg bot 14 sin va 0,5 kg ri mat,
c6 voi duoc thay thé bang rom cé xir Iy uré trong khau phan theo cac mic 0,25,
50 va 75%, tang khéi luong tir 488 - 544g/con/ngay. Nguyén Kiém Chién
(2010), st dung khau phan an c6 bd sung bot sin, bot 14 sin vd béo trau 18-24
thang tudi cho két qua tang khoi luong tir 513,9-527,8 g/ngay.

Pham Van Gidi va cs. (2018) khi khao sat dan trau ndi tai huyén Thach
That, thanh phd Ha Noi cho biét: Tang khéi luong ¢ giai doan so sinh - 6
thang tudi dat cao nhat 1a 404,20 g/con/ngdy & con cai va 467,60 g/con/ngay &
con dyc. Tinh chung cho ca giai doan tir so sinh - 24 thang tudi dat
208,60g/con/ngay & con cai va 239,50 g/con/ngay ¢ con duc. Két qua nghién
ciru ndy Ve toc do sinh truong & cac NT1, NT2 va NTPC cao hon rd rét so
v6i nghién ctu cua tac gia. So di dan trau nudi trong dan c6 toc do sinh
truong thap nhu vay, ¢ thé 12 do khau phan an thiéu hut hoic mat can dbi vé
dinh dudng khi nudi tai ndng ho.

Nguyén Cong Binh va cs. (2019) cong bb: Nghé sinh ra tir bé me to &
giai doan 12-24 thang tudi toc do sinh truong trung binh cua nghé c6 bd, me
to dat 317,75g/con/ngay, cua nghé dai tra 1a 277,71 g/con/ngay. Két qua ¢
nghién ctiu nay vé kha ning ting khdi lugng ciia trau cao hon so véi ca nghé
thi nghiém va nghé dai tra cing giai doan tudi trong nghién citu cua tac gia.

Téc gia Nguyén Cong Pinh va cs. (2021) nghién ctu bd sung thac an
tinh vao khau phan nudi trdu Bao Yén & giai doan 13 - 18 thang tudi nudi
thuong pham, cho két qua tang khoi lwong dat tir 400,67 - 498,44 g/con/ngay.
Két qua nay twong duong v4i muc an trong khau phan an tir 105 - 110% so

Vvéi tiéu chuan Kearl, (1982) trong nghién ciru nay.
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C6 thé do truyén thong nudi trau ctia nguoi dan 1a chan tha tu do, thic an
chi yéu 1a c6 tu nhién va cac phu pham néng nghiép giau xo, khong dap tmg du
nhu ciu dinh dudng cua trau, do vay trau cham 16n, ting khéi luong thap. Khi st
dung khau phan thi nghiém c6 muc dinh dudng cao hon, dic biét & cac nghiém
thirc thi nghiém c6 mirc niang lugng trao dbi, muc protein cao hon so véi tiéu
chuan an cua Kearl (1982), ting khdi lwong cua trau cao hon 13 rét.
3.5.2.3.Tiéu ton thiee dn nudi trdu giai doan 13 - 18 thang tudi

Két qua nghién ctu vé anh huéng cua cdc muc an khac nhau trong
khau phan an dén tiéu ton thace an cho 1 kg ting khoi lugng cua trau & giai
doan 13-18 thang tudi cac nghiém thirc dugc trinh by ¢ bang 3.25.

Két qua ¢ bang 3.25 cho thay: Tong luong vat chat khé, nang luong
trao ddi va protein tiéu thu cua trau ting dan theo mic an khac nhau trong
khau phan. Cao nhat & NT2 voi tong lwong DMI 1a 1052,0 kg, tong MEI la
9763,9 MJ va téng CPI 14 110,5 kg. Tiép dén 1a NT1, tong DMI 1a 995,6 kg,
tong MEI 1a 9241,0 MJ va tong CPI 1a 104,6 kg. Thap nhat & NTDC tong
DMI 14 958,7 kg, tong MEI 12 8894,2 MJ va téng CPI 1a 100,7 kg.

Cac chi tiéu vé tiéu ton DMI, MEI va CPl/kg tang khoi luong cia trau
thap nhat & NT1 va cao nhat & NTDC. biéu nay cho thay, khi st dung khau
phan c6 muc an trong khau phan cao hon 105% so Vi tiéu chuan an cho trau
sinh truong giai doan 13 -18 thang tudi cua Kearl (1982), hiéu qua st dung
thire an ctia trau 1a cao hon. Cuy thé: Muc tiéu tén DMI/kg tang khéi luong dao
dong tir 13,5 — 16,0 kg, muc tiéu ton DMI thap nhat & NT1 (13,5 kg/kg TKL),
tiéu tén cao nhat & NTPC (16,0 kg/kg TKL).

Muc tiéu tén ME/lkg ting khdi lugng & 3 NT(NTDC, NT1 va NT2)
tuong (ng 1a 148,5; 125,1 va 125,8 MJ. Giita 3 NT c6 su chénh léch vé gié tri

tuyét d6i nhung khong su sai khac cd y nghia thong ké. Tuong tu, tiéu tén
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CP/1kg ting khdi lugng & 3 NT (NTPC, NT1va NT2) tuong tng la: 1,67;
1,41 va 1,42 kg. Trong d6 tiéu tbn CPI/kg TKL thap nhat & NT1.
Bang 3.25. Tiéu ton thirc fin cho 1 kg ting khéi lwong cia trau thi nghiém

giai doan 13 -18 thang tuoi

NTDC NT1 NT2
Chitiéu DVT (100%0) (105%) (110%)
Mean SE Mean SE Mean SE
DMI Kg 9587 571 9956 555 10520 6,12
MEI MJ 88942 524 92410 391 97639 435
CPI Kg 100,7 0,48 104,6 0,34 1105 0,37
TKL Kg 63,5° 0,61 78,1° 0,52 82,3 2,34

DMI/kgTKL Kg 16,0 2,16 13,5 1,78 13,6 1,58
MEI/kgTKL  MJ 148,5 18,2 1251 15,5 125,8 13,6
CPl/kg TKL Kg 1,67 0,19 1,41 0,16 1,42 0,14

*Ghi chd: 100%; 105%; 110% la cac mic an trong khdu phan so véi tiéu
chudn dn cho trau sinh trwong cua Kearl (1982): DMI; vt chdt khé dn vao;
MEI: Nding lirong trao déi an vao,; CPI: Protein thé dn vao; TKL: Tdng khoi
lirong. CAc sé trung binh mang cac chiz cai a,bkhac nhau trong mét hang
ngang thi ¢6 su sai khdc cé y nghia thong ké (P < 0,05)

Theo tac gia Mai Van Sanh va cs. (2006), khi nudi bang trau sinh truéng
vé6i khau phan c6 thay thé co xanh bang rom u urea cac muc tir 0-75% 13 8,43-
9,59 kgDM/1kg tang khoi lwong. Két qua nghién cau cia chiing toi cao hon so
vé6i cong bd cua tac gia.

Két qua nghién cau caa ching tdi vé tiéu ton DM/1kg taing KLCTtuong
duong véi cong b cua mot s tac gia: Theo tac gia Pao Lan Nhi va cs.
(2003), khi bo sung bot sian va 14 san ché bién vao khau phan vd béo trau to,
muc tiéu tén DM dao dong trong khoang 10,6 - 19,2 kg/kg tang khéi luong. O
két qua nghién ctu khéc, tac gia Pao Lan Nhi (2002) ciing cho biét: Nubi trau
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& giai doan 18-20 thang tudi bang khau phan véi mic nang luong trao doi 1a
80; 100 va 120%, mirc ning lugng duoc dua theo theo tiéu chuan an cho trau
sinh truong cua Kearl (1982),tiéu tén DM cho 1kg ting khéi luong cua trau
twong tng 13 13,21; 11,36 va 11,8Kg.

Theo tac gia Wanapat va Wachirapakorn (1990), khi b6 sung thirc an
tinh vao khau phan an cia trau to 18-24 thang tudi, tiéu tbn DM cho 1kg ting
khéi lwong tir 10,5dén 19,8kg. Két qua trong nghién ctu ndy nam trong
khoang két qua nghién ciru cua tac gia cong bo.

Nguyén Coéng Dinh (2012) cho biét: Tiéu tén DM cho 1 kg ting khdi
lugng cua trau ¢ giai doan 13-18 thang tudi la 10,89 - 10,96 kgDM, két qua
nay cao hon.

Ranjhan va Mudgal (1978) (trich dan theo Nguyén Xuén Trach va cs.,
2005) cho biét: Trau c6 khéi lugng 100- 500 kg can 10-15,5 Kcal ME tuong
duong 0,04-0,06 MJ/g ting khdi luong, trong d6 mirc 10 Kcal ME/g tang khoi
luong &p dung cho trau cé khéi lugng 100 -250kg, khi khoi lugng ting 1én
thém 50 kg thi nhu ciu ting thém 1Kcal/g ting khi luong.

Két qua trong nghién ciu ndy vé muac tiéu tén ME/kg tang khéi luong
cao hon voi két qua nghién ciru cuia mot sd tac gia nghién cau trudc: Trinh
Vin Trung va cs. (2007) cho biét: Tiéu tén ME/1kg tang khdi lwong cua trau
dao dong tir 99,6-127,1 MJ; Mai Van Sanh va cs. (2006) tiéu ton ME/1kg
tang khéi luong cua trau la 81,99- 91,82 MJ. Két qua cua tac gia Nguyén
Kiém Chién (2010) 12 84,88 - 97,80MJ/1kg tang khdi luong.

Téc gia Poan Ptc Vit (2018) cho biét: Muc dinh dudng dé vd béo bod
hiéu qua nhat & giai doan tir 18 thang tudi thi tiéu tén cho 1 kg ting khdi
luong 13 8,8 kg DM, 1282g CP va 21,3 Mcal ME (twong duong 89,17MJ).
Trong nghién ctu ndy, muc tiéu tén cac chi tiéu: DM, ME va CP cho 1kg
tang khoi lwong cua trau & giai doan 13 -18 thang tudi cao hon so véi cua tac

gia nghién cau trén bo lai vo béo.
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Nguyén Céng Binh (2012) cho biét: Muc tiéu tén ME/1kg ting khdi
lugng khi vd béo trau ngd tir 13 -18 thang tudi dao dong tir 118,2 - 136,8MJ.
Két qua cua chung t6i trong duong Vi cua tac gia.

Theo Nguyén Cong Dinh (2021),dé tiang 1 kg khdi lwong cua trau & giai
doan 13 -18 thang tudi, tiéu ton 11,43 - 12,85kg DM va 112,53 - 124,64 MJ.
Két qua trong nghién ciru ndyvé cac chi tiéu naycao hon so véi két qua nghién
Clru cua tac gia.

Véi két qua trong nghién ctu nay cho thay: muac tiéu tén DMI, MEI va
CPI/1 kg tang khéi lugng & NTZ ludn thap hon NT2 va NTDC tuong Gng:
0,08-2,53 kg DMI; 0,71-23,4 MJ MEI va 7,91-263,8g CPI. Chung t6i cho
rang véi muc an ting 105% trong khau phan so vai tiéu chuan an cua Kearl
(1982) thich hop nuéi trau giai doan 13 -18 thang tudi.

3.5.2.4.Chi phi nudi trau ¢ giai doan 13 - 18 thang tudi trong khau phan
¢ cac mitc an khdc nhau

Pé danh gia hiéu qua nudi trau bang khau phan in voi 3 mac dn khac
nhau va xac dinh dugc mac anthich hop, cho hiéu qua kinh té cao nhat, ching
t61 da tién hanh hach toan so bo chi phi thic annudi trau nudi sinh trudng &
giai doan tir 13 -18 thang tudi & 3 nghiém thuc thi nghiém. Két qua tinh toan
duoc trinh bay ¢ bang 3.26.

Két qua ghi ¢ bang cho thay: Tong chi phi thirc an (thire dn xanh va thirc
an tinh hon hop) nuodi trau giai doan tir 13 - 18 thang tudi & 3 nghiém thic dao
dong tir 4,9 triéu dong dén 5,5 triéu déng/con. Chi phi thirc an nudi trau cao
nhat & NT2, tiép dén 1a NT1 va thap nhat & NTDC (Céac chi phi khac trong
suét thoi gian nuéi dudng nhu: vaccin, thude thu y, dién nudc, cong nudi

dudng. .. déu dugc chi phi nhu nhau & ca 3 NT).
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Bang 3.26. Chi phi thirc dn nudi trau & giai dean 13 - 18 thang tudi

Chi tig Don NTDC NT1 NT2
Vi (100%) (105%) (110%)
Téng thtrc an tinh/con kg 667 693 749
Chi phi thirc an tinh d 3.468.400 3.603.600  3.894.800
Téng thirc dn xanh/con kg 5007 5205 5625
Chi phi thirc an thd xanh d 1.502.145 1.561.461 1.687.478
Téng chi phi (tinh + xanh) d  4.970545 5.165.061 5.582.278
Tong TKL/con kg 63,5 78,1 82,1
Chi phi thire an/1kg TKL d 78.276 66.133 67.993

*Ghi chd: 100%; 105%; 110% la mic dnkhac nhau cia khau phdn so
V6i tiéu chudn dn cho trdu sinh trwong cua Kearl (1982). Cac chi phi khac
nhie: vaccin, thuéc thi y, dién nude, cong nudi dwong ... déu nhu nhau. Gia
1kg thize an tinh tong hop 14 52004, gid 1kg thirc an thé xanh la 300 d.

Gia thanh chi phi thirc an cho 1 kg ting khéi luong giai doan 13 -18 thang
tudi cua trau thap nhat & NT1 (66.133d/kg), tiép dén ¢ NT2 (67.993d/kg) va cao
nhat & NTDC (78.276d/kg). Nhu vay, khi sir dung khau phan c6 muc dinh dudng
105% so Véi tiéu chudn an cho trau sinh trudng cua Kearl (1982), chi phi thirc an
cho 1 kg tang khi lwong giam 1.860 dong/kg tang khbi lwong so véi muc dinh
dudng 110% va 12.143d/kg tang khi hwong so véi mixc an 100%.

Két qua cho thdy & mutc dn 105 -110% trong khau phan so véi tiéu
chuan cua Kearl (1982) cho triu nuéi giai doan 13 -18 thang tudi da lam tang
khdi lwong trau rd rét tir 78,1- 82,1 kg/con so véi 63,5kg, tang san pham thit
trau hoi 14,6-18,6kg. Nhu vay sé lam giam thoi gian nuoi dudng va tang thu
nhap cho nguoi nudi trau.Do do, khau phan c6 mic anting 105% thich hop
nhatcho trau sinh trudng giai doan 13-18 thang tudiso véi tiéu chuan an cho trau
sinh truong cua Kearl (1982).
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KET LUAN VA PE NGHI

4.1. Két luan

1. Thanh phan dinh dudng cua 11 loai thirc an phd bién nudi trau gdom:
5 loai thure an thé xanh (co VAO6; c6 Voi; co P. Hamill; c6 Decumbens; co
Ruzi), 3 loai thire an th6 kho (co Ruzi khé; co Decumbens khé va rom kho) va
3 loai thuc an tinh (b6t ngd; thoc nghién va cam gao) dambaodudiéu kiéndé
phdi hop khau phan an cho trau ¢ Viét Nam.

2. Str dung phuong phap ti€u hda in vitro gas production da xac dinh
duoc ty 1é tiéu hoa chat hitu co va gia tri nang luong trao d6i ciia nhom thirc
an tho xanh 1an lugt 1a 54,54 - 56,58% va 6,05 - 6,89 MJ/kg DM; caa hhém
thirc an tho kho 1a 42,40 - 47,02% va 5,60 - 6,44 MJ/kg DM va cua nhém
thirc an tinh 1a 57,51 - 64,18% va 8,25 - 9,58 MJ/kgDM.

3. Stir dung phuong phép tiéu hoa in vivo da xac dinh dugc ty 1€ tiéu
hoa cac chat dinh dudng cua 11 loai thire dn nudi tru, trong dé ty 1¢ tiéu hoa
chat hitu co va gia tri nang luong trao doi cua nhdm thirc an thd xanh 1an luot
la 59,41 - 67,08% va 7,76 - 8,44 MJ/kg DM, ctia nhém thac an tho kho 1a
52,41 - 61,39% va 7,28 - 7,87 MJ/kg DM va cua nhom thirc an tinh 1a 73,26
- 80,05% va 9,19 - 11,63 MJ/kg DM.

4. Xay dung duoc 6 phuong trinh hoi quy tuyén tinh vé ty 18 tiéu hoa chat
hitu co va gi4 tri ning luong trao ddi gitta 2 phuong phép tiéu hoa in vivo va tiéu
hod in vitro. Cac phuong trinh déu c6 hé sb xac dinh caova hé sb twong quan
chit ché, mac d6 tin cay (P) dat tir 99,70 - 99,99%.

5.Str dung khau phan an c¢6 muc dinh dudng bang 105-110% so véi tiéu
chuan an cua Kearl (1982) dé nudi trau sinh truong & giai doan 7-18 thang
tudi da tangkhdi luong co thé (167,7 — 176,1kg) so vai 141,4 (mic an 100%).
Gia thanh binh quan 1a 58.949 — 60.393 ddng/kg TKL, giam so voi muc an
100% 2 6.833 — 8.277d/ke ting khéi lugng (67.226d/kgTKL). Giam tiéu tén
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thire an, tang hiéu qua kinh té so véi khau phan 100%, trong dé muc an 105%
1a thich hop nhét.

4.2. Bé nghi

Str dung phuong phap tiéu hoa in vitro gas production dé xac dinh 1¢
tiéu hoa chat hitu co va gia tri ning luong.

Ap dung khau phan an c6 mirc dn 105% so véi tiéu chuan an cho trau
sinh truong cua Kearl (1982) vao thuc tién san xuat dé nuéi trau sinh trudng &
giai doan 7-18 thang tudi.

Tiép tuc nghién cau tiéu hod in vivo trén trau, tiéu hoa in vitro
gasproduction véi dung lugng mau 16n hon dé tiép tuc nghién ctiu xay dung
cac phuong trinh hoi qui tuyén tinh giira 2 phuong phap nham khang dinh két

qua chinh xac lam can ctir khuyén nghi &p dung trong thuc tién.
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PHU LUC
Phu luc 1: Qui trinh thi nghiém sinh khi in vitro gas production
(Menke va Steingass, 1988)

* Chudn bi mdu

- C4c mau thire an thi nghiém sau khi duoc say khd, nghién mau nho dén 1mm.

- Khéi lugng mau thirc an thi nghiém cho maét xilanh: 200 + 5 mg. Mau
dat vao phan cudi caa xilanh.

- B6i tron pit tong bang vasolin va day pit tong sat d&én mau sau do day xilanh.

- Xilanh chtra mau phai dat trong ti 4m & 38 - 39°C qua dém va tiép tuc dé
trong ta am & 38°C cho dén khi lay dich da c6 va chuan bi xong dung dich dém.

* Vi tri cua xilanh

- Xi lanh khéng chira mau (blank) va mau chuan, can phai dat vao dau,
giira va cudi caa gia xi lanh khi thi nghiém.

- MAu nghién ctru can 1am nhéc lai 3 1an va phai dat tach biét & dau, gita
va cubi caa gia dng nghiém.

* Chudn bj dung dich dém va pha ché dich &

Dung dich dém thuong gom cac loai sau: dung dich dém 1, dung dich
khoang da luong, dung dich khoang vi lwgng, dung dich resazurin (dung dich
chi thi). Cac dung dich trén cd thé dugc pha ché trudc va bao quan dén ngay
trudc khi tién hanh thi nghiém in vitro gas production thi pha ché thanh dung
dich dém 2 (dung dich nay chi duoc pha ché ngay trugc khi tién hanh thi
nghiém, nén thuong goi la dung dich tuoi). Cac dung dich dém 1, dung dich
khoang da lugng, dung dich khoang vi luong, dung dich dém 2 duoc pha ché
theo bang 1 va bang 2.
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Bang 1. Bang pha ché cac dung dich dém 1, dung dich khoang da lweng,

dung dich khoang vi lwgng va dung dich resazurin

Dung dich khodng da luwong

Dung dich khodng vi luwong

5,7 g Na;HPO,

13,29 CaCl,.2H,0

6,2 g KH,PO,

10 g MnC|24Hzo

0,6 g MgS0O,4.7H,0

1 g COC|26H20

Hoa véi nude cat thanh 1 lit dung dich

0,8 g FeCl,.6H,0

Dung dich dém 1( 1 lit dung dich)

Hoa véi nudc cat thanh 100 ml

35 g NaHCO;

Dung dich Resazurin

4 g (NH4)HCO;

100 mg resazurin

Hoa vé&i nude cat thanh 1 lit dung dich

Hoa vé&i nudc cat thanh 100 ml

Bang 2. Bang pha ché dung dich dém 2

Thanh phan Lwong dung dich can tao ra (ml)
(ml) 500 750 | 1000 | 1200 | 1300 | 1400 | 1500 | 1700 | 2000
Nudc cat 237,5 | 356 475 570 | 617,5| 665 | 7125 | 831 950
DD dém 1 120 180 240 288 312 336 360 420 | 480
DD khoang
120 180 240 288 312 336 360 420 | 480
ba luong
DD khoang
. 0,06 | 0,090 | 0,12 | 0,144 | 0,156 | 0,168 | 0,180 | 0,210 | 0,240
Vi lugng
DD Resazurin | 0,61 | 0,92 | 1,22 | 1,46 | 159 | 1,71 | 183 | 2,14 | 2,44
Dung dich khi
Nudc cat 238 | 357 | 475 | 57,1 | 619 | 66,6 | 71,3 | 83,2 95
NaOH 1N 1,0 1,5 2,0 2,4 2,6 2,8 3,0 3,5 4,0
Na,S.9 H,O (g) | 0,168 | 0,252 | 0,336 | 0,360 | 0,437 | 0,470 | 0,504 | 0,588 | 0,672

Dung dich dém 2 sau khi pha xong dugc d6 vao mét binh tam giac va

dit trong bé nudc c6 khudy tir 6n dinh nhiét 39°C trong 25-30 phut sau d6 cho

dung dich khtr vao va lién tuc suc khi CO, vao binh tam giac dé tao moi

truong yém khi cho dén khi mau dung dich chuyén sang mau hong nhat sau
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d6 chuyén sang mau sang. Binh tam giac van duoc giir 4m va lién tuc duogc

suc khi CO, cho dén khi tron 1an dich da c6 vao véi thirc an, pH cia dung

dich khoang 7 - 7,3.

* Dich da co trau

Dich da ¢ tir 2 trau duoc lay truc tiép qua dudng miéng biang may hut
chan khéng, sau d6 d6 chung vao 1 binh, dich da co phai duoc giit 4m 38 -
39°C. Loc bé nhitng hat thire an 16n bang vai x6.

Dung dich u bao gom dung dich ¢ém 2 va dich da co da duogc loc tron
1an theo ty 1& dung dich dém 2: dich da c6 la 2:1. Dung dich u tiép tuc phai
duogc gitt 4m 38 - 39°C, lién tuc suc khi CO, va khudy déu cho dén khi da
chuan bj xong xilanh va bom vao céc xi lanh chira mau.

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

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

- it binh tam gi4c c6 dung dich dém vao bé nuéc cé khudy tir on dinh nhiét
39°C trong 25-30 phut sau d6 cho dung dich khir vao, suc khi CO, vao dung
dich cho dén khi mau dung dich chuyén sang mau hong sau d6 sang.

- pH cua dung dich nén la 7-7,3.

* Chudn bj thi nghigm.

- Lay 2 lan, mdi 1an 30ml bing pipet ¢é bo di nhim dam bao khéng c6
khong khi trong bé mat xilanh.

- Lay 30 ml hdn hop dich da co va dung dich dém cho vao xilanh d3 c6 miu
dat & 39°C, giir xilanh day khdng khi ra ngoai mot cach nhe nhang, dat xilanh
Va0 ti 4m c6 quat dbi luu hodc Water Bath dam bao nhiét do luon la 39°C.

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

- Ghi chép sé ml khi trén xilanh & céc thoi diém thich hop.

- Cho khi thoat ra néu lugng khi trong xi lanh >60 ml.
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Thoi gian doc c6 thé duoc 1ap ké hoach nhu sau:

Thoi diém doc (gio) Ngay gio

0 9 gid sang ngay thir nhat

3 12 gio trwa ngay tha nhat

6 15 gid chiéu ngay thir nhat

12 21 gio tdi ngay tha nhét

24 9 gio sang ngay thir hai

48 9 gio sang ngay thur ba

72 9 gio sang ngay thu tu

96 9 gio sang ngay thir nam
Tinh toan:

1.Bp: trung binh ctia mau trang (blank) mdi lan doc.
2.Gy: Gas san xuat do tiéu hoa mau ¢ cac thoi diém khéc nhau.
3. Gp: Gas doc tai cac thoi diem.
4. Gprq: Gas doc tai cac thoi diém trude khi xac dinh Gy,
Gh = Gy - Ghor - Bir + G
Sau khi loai bo khi khoi xilanh thi tinh toan nhu sau:
5. G, = Gas san xuat tai Iac doc - Gia tri doc sau khi loai bo khi 1an doc cudi cung.
6. Bm: Gidng nhu Gry ;. G = Gpy - Bur + Gt
Phu luc 2: Thanh phan héa hoc va gia tri dinh dudng cia thire dn dung

trong thi nghiém

" £ . Nang luon
Nguyén liéu thie an tron Valili:Ahat Prot?ln trago doi )
0 thé

TMR (%) (%) (ME)

(MJ/kgDM)
Co VAO06 15.52 9.35 8.44
Co6 Ruzi 22.58 12.14 7.93
Co6 Decumbens 21.63 10.96 8.12
Bot ngd 86.57 6.7 11.63
Khé dau dau tuong 87.70 49.90 14.20
Cam gao 87.85 15.41 11.03
Dau thyc vat (dau dau nanh) 37,68

P4 liém
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Phu luc 3: Tiéu chuén in cho triu sinh truéng

Daily Nutrient Requirements of Buffalo
Maintenance and Growth (Duy tri va phat trién)

KL Eggf DM an vao Mat do 111\112?13 o
co % cua nang j CP (g) Ca| P Vitamin
thé | 9™ g | KLeo | lwong | O @ | (9) | (20001U)
(kg) | on9 the | (Maalkg) | %
luong (Mcal)
(kg)
00 | 24 | 2,4 1,65 3,95 163 | 4 | 4 5
100 0,25 | 30 | 3,0 2,15 6,45 312 | 9] 8 6
050 | 2,8 | 2,8 3,05 8,95 373 |14 ] 11 6
0,75 | 28 | 2,8 4,08 | 11,45 439 |20 14 6
00 33722 1,65 0,36 223 [5]5 6
0,25 | 39 | 2,6 2,00 7,86 393 [ 10 9 9
150 050 | 41 | 2,7 250 | 10,36 486 | 14 | 12 9
0,75 | 39 | 2,6 3,06 | 12,86 548 | 17 | 15 9
1,00 | 39 | 2,6 3,94 | 15,36 609 | 21 | 17 9
00 [ 41720 1,65 6,65 288 [ 6| 6 8
025 | 48 | 2,4 1,95 9,15 465 |10 9 10
200 050 | 51 | 2,4 2,30 11,65 543 | 14 | 13 12
0,75 | 51 | 2,6 280 | 14,15 610 | 19 | 17 13
100 | 48 | 2.4 2,47 16,5 682 | 23 | 20 13
00 | 48 [ 1,9 1,65 7,86 327 [ 8] 8 9
025 | 55 | 2,2 1,90 |10,36 525 |12 ] 9 10
250 050 | 59 | 2,4 215 | 12,86 604 | 15| 12 12
075 | 6,1 | 2,4 250 | 15,36 677 | 19 | 17 14
1,00 | 56 | 2,2 3,05 | 17,86 732 | 22 | 19 14
0056 |19 1,65 9,01 377 [ 99 10
025 | 62 | 21 1,90 | 11,76 579 | 13 | 12 11
300 050 | 68 | 2,3 215 | 14,51 663 | 17 | 16 13
075 | 7,0 | 2,3 260 | 18,26 736 | 21 | 19 15
100 | 65 | 2,2 3,05 | 20,01 790 |21 23 16
00| 6418 1,65 10,11 | 426 |10 | 10 12
025 | 7.1] 2,0 1,90 1311 | 620 |13 |12 13
350 050 | 76/ 22 2,15 16,11 | 703 [17 | 15 15
075 | 78] 2,2 2,45 19,11 | 776 |20 | 18 17
100 | 72 2.1 3,05 2211 | 826 |23 |21 18
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KL Eggf DM an vao Mat do 111\112?]% o
co % cua ning : CP(g) | Ca| P | Vitamin
thé | 9™ g | KLeo | luong | O @ | (9) | (20001U)
(kg) | on9 the | (Meallkg) | 0!
luong (Mcal)
(kg)
00| 7,0/ 1,8 1,65 11,17 | 469 [11 |11 13
025 | 77| 1,9 1,85 14,42 | 653 |14 | 13 14
400 050 | 84/ 21 2,10 17,67 | 740 |17 | 16 16
075 | 87| 22 2,40 20,92 | 818 [20 |19 18
1,00 | 83| 21 2,90 2417 | 874 |23 | 21 19
00 7,71 1,7 1,65 1221 | 515 |12 |12 14
025 | 86/ 1,9 1,90 1571 | 675 |14 | 14 15
450 050 | 91| 2,0 2,10 1921 | 758 |16 | 16 17
0,75 | 95| 2,1 2,40 2271 | 836 |18 | 18 18
1,00 | 95] 2,0 2,85 2621 | 896 |20 |20 20
1,10 | 88 2,0 3,05 2761 | 911 |21 |21 20
00| 8317 1,65 1321 | 556 |13 | 13 14
025 | 91| 18 1,85 16,96 | 701 |15 | 14 16
500 050 | 9,7 1,9 2,10 20,71 | 786 |16 | 16 18
0,75 | 10,2] 2,0 2,40 2446 | 869 |18 | 18 20
1,00 | 10,4 2,1 2,8 2821 | 933 [20 |20 23
1,20 | 9,7 1,9 3,05 2072 | 971 |21 |21 23

(Nguon: Kearl, 1982)
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Phu luc 4: Mt s6 hinh anh minh hoa cho dé tai

1. Cac hinh anh thi nghiém in vitro gas production

Anh 1: L4y dich da c6 l1am thi nghiém in ~ Anh 2: Chuén bi xylanh 1am thi nghiém in
vitro gas production vitro gas production

Anh 5: Ly dich da c6 vao xylanh Anh 6: Doc két qua thi nghiém in vitro
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2. Céac hinh anh thi nghiém in vivo trén trau

Anh 1: Chuan bi mAu thtrc 3n va can thicc an - Anh 2: Trau thi nghiém in vivoduogc nudi
cho tréu thi nghiém nhot ca thé trén ciii tiéu hoa

Gy

Anh 4: Ly miu phan va nudc tiéu

Anh 3: Thire an thi nghiém va dung cu thu
phan va nudc tiéu
1an va 1 .

Anh 5: Can khéi luong phan va nuéc tiéu Anh 6: Ghi chép s6 liéu dé tai
thai ra caa tréu
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3. Céac hinh anh thi nghiém mirc an cho trau sinh truwéng

Anh 1: Lwa chon phan 16 trau ti nghiém Anh 2: Can trau thi nghiém dinh ky

Anh 3: Trau nui nhét thi nghiém

Anh 5: Ghi chép sé liéu can trau Anh 6: Pan trau nudi thi nghiém



