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LOI CAM DOAN

To1 xin cam doan, day la cong trinh nghién ctru cia riéng t61 dudi su
huéng din cua cac thiy va su giup d& cta cac dong nghiép trong subt thoi
gian tir nam 2013 - 2019. Cac s6 liéu, két qua néu trong luan an 13 trung thuc
va chua duoc cong bd trong bat ky cong trinh nao khac. Moi trich din déu c6
nguon gdc rd rang.

Tac gia cta ludn an
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LOI CAM ON

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

Trudc tién, toi xin bay to su biét on sdu sic téi cac thiy huéng din
khoa hoc: TS. Pham Kim Cwong, TS. Nguyén Thanh Trung va ¢6 GS.TS. Vil
Chi Cuong. Céac thdy da tan tdm va nhiét tinh giup d&, truyén dat kién thirc
chuyén mén, trao d6i phuong phap luan, ¥ tudng va ndi dung nghién ciru,
dong vién nghién ctru sinh dé hoan thanh lun an.

To1 xin chan thanh cdm on Ban giam ddc Vién Chan nudi, Phong Pao
tao va Thong tin da giup d& t6i rat nhiéu trong qua trinh hoc tip va tao diéu
kién thuan loi d€ t6i hoan tat cac th tuc bao vé lugn 4n.

Téi xin chan thanh cam on, TS. Chu Manh Thing truéng phong Pao
tao va Thong tin va cac can bd 1am viéc tai quy phong. Pong thoi, toi xin cam
on PGS.TS. Mai Van Sanh, cac can b nghién ctru tai B mon Dinh dudng va
thirc 4n chin nudi, Trung tim thuc nghiém va bao ton vat nudi, Trung tam
nghién ctru bo va dong co Ba Vi da c6 nhiéu trao dbi va giup dd toi trong viée
hoan thanh luan an.

Nhan dip nay, t61 xin chan thanh cam on cic co quan cua tinh Ninh
Binh di tao moi diéu kién va nhiét tinh giup d& toi trong qua trinh hoc tip va
hoan thanh luan an.

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

Nghién ctru sinh

Pham Quang Ngoc
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MO PAU
1. Pit van dé

Céc khi nha kinh chii yéu gdy nén hién twong 4m 1én trén toan cau hién
nay bao gdm khi cacbonic, oxit nito, métan va CFC (Cloruafloruacarbons),
trong s céac loai khi nay thi métan (CH,) 1a loai khi c6 anh huong dimg thir 2
trong viéc gay ra hiéu Gmg nha kinh. Nguon phat thai khi thai métan vao khi
quyén tir chan nudi gia suc nhai lai chiém 12-41% tir cAc nguon trong san xuat
nong nghiép (Afzalani va cs., 2015). Métan (CH,) duoc san xuat bdi mot
nhom vi sinh vt riéng biét dugc goi la Methanogenic Archaea (Chaban va
cs., 2006). Métan xuat hién trong qua trinh 1én men céc vat chat hiru co cta
thuc vat chi yéu ¢ da co, do d6 sd lugng phat ra cé lién quan chit ché voi

luong thirc an dugc an vao va ti€u hoa.

Chién luoc thay d6i khau phan in cho gia stc nhai lai dé giam thiéu
phat thai khi métan da duoc xem xét rong réi (Grainger va cs., 2011). Mot s6
nghién ctu thir nghiém in vitro va in vivo da dugc thuc hién dé giam thiéu
phat thai khi thai métan, bao gdm bé sung thirc an tinh hdn hop (Bhatta va cs.,
2009), lipit (Carulla va cs., 2005), axit hitu co (Chadwick va cs., 2011;
D'Mello, 2000), tinh dau (Evans va Martin, 2000) ché pham sinh hoc probitics
va prebiotics (Fuller va Johnson, 1981; Carulla va cs., 2005). C4c hop chat
khang sinh nhu monensin va lasalocid ciing da duoc st dung dé giam san sinh

métan (Goel va cs., 2008).

Cho dén nay, tiém ning vé nghién cau va st dung cac hop chat ty
nhién trong thuc vét nhu tanin, saponin va tinh dau (essential oil) dang duoc
quan tdm. Ngoai viéc dung lam phu gia thic an chan nudi dé ting kha nang

san xuat cua gia sic (Herawaty va cs., 2013; Jayanegara va cs., 2012) thi



ching con c6 tac dung lam giam lugng khi thai métan (Jayanegara va cs.,
2009) do tanin thé c ché truc tiép phat thai khi métan nho qué trinh e ché

nhém vi khuan methanogenic (Calsamiglia va cs., 2007).

Tanin, con dugc goi 1a polyphenol, ¢ kha ning hoat dong nhu cac chat
chéng methanogenic trong da co. Hiéu qua st dung tanin phu thudc nhiéu vao
loai va liéu luong tanin. Tanin trong lugng phan tir thap 1a chat ac ché vi
khuan methanogen hiéu qua hon so véi tanin trong lugng phan tir cao hon, vi
chding hinh thanh lién két manh hon v&i cac enzyme cua vi sinh vat (Kumar

va Vaithiyanathan, 1990; Ningrat va cs ., 2017).

Viét Nam c6 gan 6 triéu bo, trong d6 cha yéu 1a bo thit, cling gop phan
khong nho vao phat thai khi métan va hiéu ing nha kinh, trong khi nhiig hiéu
biét vé cong nghé tac dong dé giam thiéu phat thai khi métan & bo thit van con
han ché, vi vay nghién ctu sir dung ngon 14 cay thirc an chta tanin trong khau

phan dé giam thiéu phat thai khi métan trong chan nudi bo thit 1a can thiét.
2. Muc tiéu

—  Xac dinh duoc anh hudng ctia ngudn va muic bd sung mot sb loai
ngon 14 ciy thirc an chira tanin vao chat nén dén toc do va dic diém sinh khi
in vitro, lwgng métan san sinh, ty 1€ ti€u hoa in vitro, gia tri nang luong (ME)
va luong axit béo mach ngan.

—  Xac dinh duoc anh huong cia mac bo sung ngon 14 cay thic dn chua
tanin hop Iy trong khau phan dén luong métan phét thai, ty Ié tiéu hoa va tich
Ity nito cua bo lai hudng thit.

—  Xay dung khau phan cé b sung ngon la cdy thirc an chira tanin hop
ly cho giam phat thai métan ra méi trudng trong khi van cho ting trong tét va

hiéu qua str dung thirc an cao trong chan nu6i bo lai hudng thit.



3. Pham vi nghién ctru

Nghién ctru nay dugc thuc hién trén 6 loai cdy thac an chira tanin lam
thire an cho gia stc nhai lai. Thi nghiém dugc thuc hién cha yéu tai Bo mon
dinh dudng va thtrc an chin nudi; Trung tim thuc nghiém va bao ton; Trung
tam nghién ctru bo va dong co Ba Vi (Vién Chan nudi) trén ddi tuong 13 bo lai

Sind sinh trudng.
4. Y nghia khoa hoc va thuc tién

— Pé tai luan an di xac dinh dugc thanh phan hoa hoc, gia tri dinh
dudng ctia mot sé ngon 14 cay thirc dn chira tanin trong phd bién ¢ Viét Nam
va anh huong cua ngudn va muc bo sung timg loai cdy vao chat nén dén tdc
dd va dic diém sinh khi in vitro, lrong métan san sinh, ty 1€ ti€u hoda in vitro,
gia tri nang lugng (ME) va ham luong axit béo mach ngan.

—  Pi xac dinh duoc anh huéng cua mac bod sung than 14 cay keo dau
vao khau phan dén luong métan phét thai, ty 18 tiéu hoa, tich liiy nito, ting
khéi lugng va hiéu qua chuyén hoa thirc an cta bo lai Sind sinh trudng.

—  Pi xdy dung khau phan c6 bo sung ngon 14 cay keo dau vai ty 1& hop
ly cho giam phét thai métan ra moi tredng ma van cho ting khéi luong cao,
chuyén hoa thire n t6t caa bo lai Sind sinh truong dé ap dung trong san xuat.

— Két qua nghién ctru cua dé tai luan an 1 tai liéu tham khao cho céc
nghién clru tiép theo, lam tai liéu giang day cho cdc co s& dao tao, cac co
quan khuyén nong va ngudi chan nuéi ap dung.

5. Nhirng dong gop méi cua ludn an

—  Pi xac dinh dugc anh huong caa mic bd sung than 14 cay keo dau
vao khau phan dén luong métan phat thai, ty I¢ tiéu héa, tich liy nito, ting
khéi lwong va hiéu qua chuyén héa thirc an cta bo lai Sind sinh truedng.

— Pi xay dung khau phan cé b sung ngon 14 cay keo dau hop ly cho



giam thiéu luong métan thai ra méi truong, ting khdi luong va chuyén héa
thire an t6t caa bo lai Sind sinh truong &p dung trong san xuét.

—  Pi xay dung dugce phuong trinh hdi quy thé hién mbi quan hé giira
hai phuong phép x4c dinh métan bang sic ky khi (Gas chromatography-GC)
va phuong phap thé tich véi NaOH tir d6 dua ra khuyén céo sir dung phuong
phap xac dinh métan bang thé tich NaOH trong diéu kién khdng c6 trang thiét
bi GC dat tién.



CHUONG I: TONG QUAN TAI LIEU
1.1. SO LUOC VE TANIN

Tanin 13 cac hop chat thuc vat thi cap polyphenolic, né da dugc chimg
minh 13 c6 anh huéng dén hoat dong cua vi sinh vat trong qua trinh 1én men,
phan giai protein, san sinh khi métan va giam thiéu mam bénh lay truyén qua
thuc phém. Tanin la mot nhoém cac hop chit hoa hoc duoc san xuét tr mot sd
nhom ciy 14 rong, chung c6 thé lién két véi protein. Nong do tanin cao hon
thuong thiy trong ciy 14 rong & vung khi hau 4m 4p (Jennifer va cs., 2013)
Thuc vat c6 chira cac hop chat thr cap khac nhau dé bao vé khong cho nam,
vi khuan, dong vat in cd, con tring va dong vat co xuong song tan cong. CAc
16p hop chit duoc biét dé hoat dong theo cach nay bao gdm saponin va tanin
(Makkar va cs., 1995; Pell va cs., 2001), pho bién trong nhiéu loai cay thirc an
gia stc vung nhiét d6i. Tanin 1a hop chat oligomeric véi nhidu don vi cau trac
c6 cac nhom phenolic tu do. Tanin thuong hoa tan trong nude (Haslam, 1982)
ngoai trir mot sd ¢6 cau tric cao phan tir. Chung ciing c¢6 kha nang lién két vai
protein va hinh thanh phirc hop tanin-protein hoa tan va khong hoa tan. Dya
trén cAu tric va tinh chat hoa hoc cia ching (Athanasiadou va cs., 2000),
tanin thuong dugc chia thanh hai nhém, tanin thuy phan (hydrolyzable tanins

- HT) va tanin c6 dac (proanthocyanidin hay Condensed Tanins - CT).
1.1.1. Cau tric héa hoc ciia tanin

Nhu di dé cap & trén, tanin 1a cac hop chit oligomeric, polyphenolic,
thuong c6 khéi lugng phén tir cao va tich liiy trong nhiéu loai thuc vat nhu 1a
san pham tu nhién cia qué trinh chuyén hoa thuc vat thir cap (Caygill va
Mueller-Harvey, 1999). Qua d6 cho thiy tanin c6 su da dang vé cdu trac gitta
cac loai thyc vat khac nhau nhung mot dac diém ma hau hét cac loai tanin déu

c6 1a kha niang két tua protein. Tanin c6 thé dugc chia theo cdu trac hoa hoc



thanh hai nhém quan trong: tanin thiy phéan (tanin thiy phan) va tanin cé dac
(CT). Tanin thity phéan 1a polyesters ctia duong (chi yéu 1a glucose) va axit
gallic hodc ellagic (Hinh 1.1) va thuong duoc coi 1a bat loi cho dinh dudng
dong vat (Serrano va cs., 2009). Tanin cb dac 1a cac polyme cua flavan-3-ols
(Hinh 1.2). Ching tao thanh anthocyanidin diy mau sic khi phan tach oxy
hda (dun ndng khi cé axit) va do do con duoc goi la proanthocyanidin. Moi
polymer CT c6 thé bao gdm nhiéu tiéu don vi flavan-3-ol trong d6 phd bién
nhat 13 catechin va epicatechin hodc gallocatechin va epigallocatechin tao

thanh procyanidin hodc prodelphinidin.

o
ST
A

Hinh 1.1: Cdu trac tanin thiy phan c6 Hinh 1.2: Cdu triic tanin cé dac
n+2 flavan 3-ol subunits Pentagalloylglucose

1.1.1.1. Tanin thay phan (Hydrolyzable Tanins)

Tanin thay phan la cac phéan ti carbohydrate thuong la co dang D-
glucose nam trung tam caa I8i. Cac nhém hydroxyl ciia nhém carbohydrate 13
mot phan hoic tong este téng sb trong cac nhom phenolic twong ty nhu axit
gallic (gallotanins) hoac axit ellagic (ellagitanins). Thong thuong trong thuc
vat c60 ham luong tanin thay phan (Mueller-Harvey, 2001). Cac loai tanin
dang nay thuong thay & cac cay ho sdi (Quercus spp.) keo, bach dan, chdi va

ngon 14 céc loai cay (Waghorn va McNabb, 2003). Chdi cua nhitng 14 non c6



& khip noi chiém khoang 200 g/kg vat chat khd (DM) va mét s loai cé thé
chura trén 500g tanin thuy phan/kg DM (Reed, 1995; Lowry va cs., 1996).
Tanin thiy phan mang mdi tiém an doc té cho gia stic, nhung phan 16n gia stic
nhai lai c6 thé tu diéu chinh dugc néng d6 tanin dang nay (Waghorn va
McNabb, 2003). Gia stc nhai lai c6 thé ty diéu chinh doc té tir tanin bang
cach giam bai tiét nude tiéu khi tiéu hoa ching vi thé cho phép ching tiéu thu
khau phan an (Lowry va cs., 1996). Mac du gia suc nhai lai c6 kha nang diéu
chinh nhu trén nhung khi lwong tanin thay phan vuot qua mac cho phép trong
khau phan c6 thé gay cac ton thuong cho gan va than tham chi gay chét
(Waghorn va McNabb, 2003). Hién tuong gia stic chét thuong xut hién trong
khoang thoi gian 5-10 ngay khi thu nhan khau phan; cho dén nay, hop chat
doc t6 van chua duoc biét. Thong tin dang quan tdm vé tiéu hda, hap thu va

anh hudng cua tanin thuy phan dén trao d6i chat con thiéu.
1.1.1.2. Tanin cé ddac (Condensed Tanins)

Su hién dién cua tanin c6 dac trong cac loai co6 c6 y nghia trong thuc
hanh nudi dudng d6 13 bao vé (chdng) protein thuc vat tiéu héa da co theo do
tang luong protein hap thu & rudt non theo d6 nang cao kha nang san xuat
(Piluzza va cs., 2013). Tanin c6 dic dugc phan phéi duéi nhiéu dang nhung
chu yéu dudi dang oligomers hoic polymers 1a cac hop chat phenol ton tai
duéi dang tu nhién c6 cac cau ndi carbon (C) khac nhau nén khong thé dé
dang tach phan tr bang thiy phan (Waghorn va McNabb, 2003) (Reed, 1995).
Chung duoc goi 1a tanin ¢ dac do ¢6 ciu tric hoa hoc ngung tu. Ching ciing
dugc goi 1a proanthocyanidin (PA), ¢6 ngudn gdc tir phan tng oxy hoéa xuc
tac axit tao ra anthocyanidin dé thong qua dun nong PA trong dung dich rugu
axit (Haslam, 1982). Cyanidin (Procyanidin) va delphinidin (prodelphinidin)
la nhitng anthocyanidin phd bién nhat duoc san xuat (Reed, 1995). Tanin cd

dic co thé chira it nhat hai hoic 16n hon 50 don vi hop chét phenol. Do su



thay doi cac don vi hop chat phenol dé cho mot sé nhém thay thé vao cac vi
tri ndy tao ra cac lién két xen k& nén cac polyme tanin c¢o dic (ngung tu) cO
cau tric phuc tap. Tanin ¢ dic ¢d thé hodc khong thé hoa tan trong dung mai

hitu co, tiy thudc vao cau tric hoa hoc va mue do triing hop cua ching.

Thire an thd chua tanin co loi ich khac nhau tdy thudc vao loai cay dbi
véi gia suc nhai lai. Vi du, cay hoa sen da ching minh la co lgi trong viéc
ngdn ngura chudng hoi (Beddows, 1956). Cac tanin c6 dac khac da co hiéu
qua trong viéc cai thién muac do ting trong (Waghorn va cs., 1999). O cuu,
ching da dugc chirng minh 1a lam tang protein sita (Wang va cs., 1996), cai
thien ty I& dé (Min va cs., 1999), va giam nhiém trung duong tiéu hoa (Niezen

va cs., 1995) va san sinh métan (Waghorn va cs., 2002).
1.1.2. Pic diém sinh hoc ciia Tanin

Tanin duoc biét dén vé mat chirc ning nho kha ning lién két voi
protein tao co s cho nhiéu tac dung sinh hoc cua tanin (Hagerman va Butler,
1991). Chiing c6 thé gay bat loi cho nhiéu vi sinh vat va nam (Bernays va cs.,
1989) cd thé day 1a mot trong nhiing ly do chinh trong sy tién hda cua ching
(Swain, 1979; Bernays va cs., 1989; Ayres va cs., 1997; Aerts va cs., 1999).
Tanin di duoc ching minh 14 c6 tac dong dén hoat dong cua vi sinh vat gay
anh hudng dén qua trinh 1én men, phan giai protein, san xuat métan va co kha
nang giam thiéu mam bénh truyén qua thuc pham. Sy tich tu manh mé& ham
luong tanin xay ra trong 16p biéu bi cua 14 va than ¢ nhiéu loai cay co than
thao, thdn moc va co voi cac nong d6 khac nhau bao gom Onobtychis
Abbeylifolia (sainfoin), Lotus (L.) corniculatus (birdsfoot trefoil), Hedysarum
coronarium (sulla) va Lespedeza cuneata (sericea lespedeza) (Jones va cs.,
1977; Terrill va cs., 1989, 1992). Thyc vat la rong thich nghi véi khi hau am

ap thuong c6 ndng do tanin cao hon so véi thuc vat ving khac (MacAdam va



cs., 2013). Cac nhém hop chat duogc biét dén 1a saponin va tanin (Makkar va
cs., 1995; Pell va cs., 2001), chiing phé bién trong nhiéu loai cay thic dn cho
gia stc ¢ nhiét doi. Diéu thi vi cho thay rang, thuc vat co lugng tanin cao hon
tao ra it 14 hon so vé6i nhiing cay c6 tanin thap (Coley, 1986).

1.2. ANH HUONG CUA NGUON TANIN TRONG KHAU PHAN AN PEN QUA
TRINH LEN MEN VA KHA NANG SAN XUAT CUA GIA SUC NHAI LAI

Tanin c6 thé cd loi hodc bat loi cho dong vat nhai lai, tly thudc vao
murc do an vao, cau tric hop chat va khdi lugng phan tir va sinh ly cua ting

loai gia suc nhai lai (Hagerman va cs., 1992).
1.2.1. Lwong thire dn an vao

Gan day, hau hét cac nha nghién ctiu cho rang tanin trong khau phan
lam giam luong thuc an an vao. Khi gia stic an cac loai thuc vat c6 ham luong
tanin cd dac (Condensed Tanins - CT) cao véi muac >50 g/kg vat chat kho, da
lam giam dang ké luong thic an an vao, trong khi d6 muac an vao < 50 g /kg
vat chat kho thi duong nhu khéng anh huong dén chi tiéu nay (Barry va
Duncan, 1984; Barry va Manley, 1984; Waghorn va cs., 1994a). Tac dung cua
tanin thuy phan (Hydrolyzable Tanins - HT) ciing dd dugc nhiéu bao céo dé
cap t6i mirc do bién dong vé lugng thire an an vao, chu yéu phu thudc vao
lwong tiéu thu. McSweeney va cs. (1988) di quan sat thay lugng thic an an
Vvao & ctru giam khong dang ké (P>0,05) khi dugc nudi khau phan bé sung 14
cay Terminalia oblongata, c6 ham luong HT thap (34 g/vat chat khd). Tuy
nhién, viéc giam luong an vao di xay ra khi nhitng con ctru ndy an khau phan
b6 sung la cay Clidemia hirta, mot loai cay bui ¢6 ham lugng HT cao (>50
g/kg vat chat khd). Frutos va cs. (2004) khdng tim thay giam luong thic an an
vao & ciru nudi khau phan c6 chtra bot dau twong duoc xir Iy bang HT (20,8 g
HT/kg chat kho khau phan).
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C6 ba co ché chinh duogc dua ra dé giai thich nhiing tac dong tiéu cuc
ctua néng do tanin cao ddi véi luong thic an an vao do6 1a: (i) giam tinh ngon
miéng cua thirc an; (ii) 1am cham qua trinh tiéu hda va (iii) gia tang cac phan
tng ¢6 diéu kién. Giam kha nang ngon miéng thdng qua phan ung gitra tanin
va mucoprotein nudc bot, hoac qua phan ang truc tiép voi co quan cam nhan vi
giéc, gay ra cam giac lam se da (McLeod, 1974). Céac phuc hop tanin-proline
giau protein dugc hinh thanh, khong giéng nhu cac phac hop protein-tanin
khac, chiing 6n dinh trén tit ca cac do pH khéc nhau cua duong tiéu hda. Co
thé trong suét qua trinh tién hoa, dong vat an co da phat trién cac co ché thich
nghi khac nhau dé tiéu thu thuc vat giau tanin (Leinmiiller va cs., 1991;
Hagerman va cs., 1992; Narjisse va cs., 1995). Bong vat lién tuc tiét ra protein
giau proline, trong khi ctru chi tiét ra khi an thuc vat giau tanin (Austin va cs.,
1989).

Tuy nhién, & bo khong cé su gia tang san sinh cac protein nhu vay khi
an thirc an chua tanin, mac du céac protein khac cd ai luc cao vai cac
polyphenol nay duogc tim thay trong nuéc bot caa ching (Makkar va Becker,
1998). Péi vai co ché tha hai, theo Narjisse va cs., (1995) khi truyén tanin
truc tiép vao da co dé xac dinh xem céc yéu té doc 1ap vai tinh ngon miéng c6
chiu trdch nhiém trong viéc giam lugng thirc an an vao hay khéng. Lam cham
quéa trinh tiéu hoa chat kho trong da co tir d¢6 lam giam sy tréng rong cua
duong tiéu hoa, theo d6 tao ra cac tin hiéu cung cip phan hdi téi trung tam
than kinh lién quan dén kiém soat luong an vao cua dong vat, diéu nay cé thé
anh huong dén luong thiic an an vao nhiéu hon 1a giam mic d6 ngon miéng
(Waghorn va cs., 1994a).



11

1.2.2. Kha ning tiéu héa khau phan

Tanin chi yéu gay anh huong dén protein, nhung ciing gay anh huang
dén céc thanh phan khéc trong thitc an ¢ cac mirc do khac nhau (Kumar va
Singh, 1984). Téac dung chinh caa ching ddi vai protein 1a dua trén kha nang
hinh thanh lién két hydro (H) 6n dinh gitta 6 pH nam trong khoang 3,5 va
xap xi 8. Cac phuc hop nay 6n dinh & pH da co khi d6 pH giam xubng dudi
3,5 (nhu & da mai khé, pH 2,5-3) hoic 16n hon 8 (vi du & ta trang, pH 8), diéu
nay da ly giai nhiéu hon vé hoat tinh caa tanin trong dudng tiéu hda (McLeod,
1974; Mangan, 1988; Hagerman va cs., 1992). Rd rang, céac sira doi vé kha
nang tiéu hoa gay ra do tiéu hoa tanin chu yéu lién quan dén nhing thay doi
vé mb hinh 1én men trong da co, clng véi nhiing thay doi vé kha ning tiéu
hoa & duong rudt. Piéu dang noi ¢ day 13, cé bang ching cho thay khi ting
ham luong tanin trong khau phan thi tanin 1am giam kha nang tiéu hoa thirc
an va lam tang bai tiét nito trong phan. Nghién cau cua Silanikove va cs.,
(1994) trén ctru chi an 14 cdy Minh quyét (Ceratonia siliqua) (ndng dé tanin =
50 g/kg chat khd) cho thay ciru bi giam khéi lwong va bai tiét nhiéu protein
trong phan hon so voi luong thirc an thu nhan. Tuy nhién, diéu quan trong
nhan thdy ring viéc tiéu hoa tanin bao gdm ting tiét protein noi sinh nhu
glycoprotein nudc bot, chat nhay va cac enzyme tiéu hoa ciing nhu tang tiét
dich té bao duong rudt (Mehansho va cs., 1987; Waghorn, 1996). Do dé, viéc
tang nito trong phan c6 thé 1a do tang nito chuyén hda vao phan, tac 1a nito c6
ngudn gbc ndi sinh khéng biéu hién su sut giam lwgng protein dugc hap thu
tur thire an.

1.2.3. Qua trinh Ién men ¢ da cé

Anh huong rd rét cua tanin 1a 1am giam quéa trinh phan giai protein da

co (Hagerman va cs., 1992; Mueller-Harvey va McAllan, 1992). Ai luc cua
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tanin véi cac phan tir protein rat 16n két hop voi @6 pH cia mdi truong da co
da thuc day viéc hinh thanh céc phac hop tanin-protein. Nhin chung, trong
trudng hop giam mic d6 phan giai protein lién quan dén viéc san sinh tir nito
amoniac thap hon va lugng nito phi amoniac 16n hon dén ta trang (Barry va
Manley, 1984; Waghorn va cs., 1994b; Waghorn, 1996). Vé co ban, tac dung
cua tanin trong viéc giam nhanh chong phan giai protein do6 la lam giam ngay
lap tac téc do va ty 1é phan giai cac doan cau trac (Aharoni va cs., 1998;
Frutos va cs., 2000; Hervas va cs., 2001). Mic du tanin chu yéu tac dong Ién
protein, nhung ching ciing c6 tac dong dén carbohydrate, dic biét la
hemicellulose, cellulose, tinh bot va pectin (Barry va Manley, 1984; Chiquette
va cs., 1988; Leinmiiller va cs., 1991) nén tac dong cua tanin dbi vai phan giai
xo dugc xem la yéu t6 khang dinh dudng tha cap. Tuy nhién, mot sé nghién
ctru da chi ra rang khi gia suc an thirc an giau tanin thi phan giai xo trong da

co6 giam dang ké (Barry va McNabb, 1999; McSweeney va cs., 2001).

Tanin ciing 14 tac nhan tao chelat, diéu nay cé thé 1am giam mot sé ion
kim loai sin cd can thiét cho qué trinh chuyén héa caa vi sinh vat da cé
(Scalbert, 1991). Lién quan dén tc ché enzyme, tanin c6 thé phan ung véi cac
enzyme cua vi khuan va nim gay @c ché hoat déng caa chiing (Makkar va cs.,
1988; Mueller-Harvey va McAllan, 1992; McAllister va cs., 199%4a;
McSweeney va cs., 2001). Theo Leinmuller va cs. (1991); O'Donovan va
Brooker, (2001) tanin lam thay d6i hoat dong cua cac vi khuan phan giai
protein, xo VA cac enzyme khac, nhung diéu quan trong 1a sy lién két cua
tanin véi enzyme - cho di 1a caa vi khuan hoac noi sinh tir d6 uc ché ching
(Makkar va cs., 1988). Bdi véi cac enzyme phan giai xo, CT dé dang tc ché
hoat dong cua hemicellulase hon cellulase (Waghorn, 1996). Biéu nay ly giai
vi sao phan lon cac bao cdo vé viéc giam kha nang phan giai cua

hemicellulose nhiéu hon khi c6 tanin (Barry va Manley, 1984; Waghorn va
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cs., 1994a; Hervas va cs., 2003a). Cubi cung, tanin c6 thé c6 anh husng truc
tiép dén hé vi sinh vat da co do 1am thay d6i tinh tham thau qua mang té bao
(Leinmiller va cs., 1991; Scalbert, 1991). Tuy nhién, mot s6 vi sinh vat da co
c6 thé dung nap tanin (Nelson va cs., 1998; O’Donovan va Brooker, 2001).
Muc d6 dung nap la dac trung cho vi sinh vat trong cau hoi, giai thich tinh
man cam khac nhau cua cac chung vi khuan. N6 ciing phu thudc vao tanin va
su khéc biét gitra HT va CT.

1.2.4. Hiéu qua tich cuc caa tanin
1.2.4.1. Thoat qua da co

Tanin phac hop protein trong méi trueong pH cta da co va bao vé
protein khong bi cac enzyme cua vi sinh vat phan giai. Nhitng phtic hop nay
khong 6n dinh ¢ 6 pH axit caa da mai khé va duoc tiéu hda & day (Barry va
Manley, 1984); Jones va Mangan, (1977).

1.2.4.2. Téi tao uré

Tanin c6 thé 1am ting hiéu qua tai tao uré & thanh da co. Tanin lam
giam téc d6 phan giai protein va kha amin trong da co do d6 ha thap N-NHs;
(Woodward, 1989). Nito uré huyét twong, N-NH; da c6 va N mat di trong
nudce tiéu thap hon khi ctru va dé duoc cho an céc loai cdy ho dau cé chta
tanin (Woodward, 1989). Tanin c6 thé lam tang ham luong glycoprotein va
bai tiét nuéc bot, theo d6 co nhiéu N duogc tai tao ¢ thanh da co (Robbins va
cs., 1987).

1.2.4.3. Hiéu qud vai vi sinh vat

Tanin l1am tang kha ning san sinh vi sinh vt tinh trén mot don vi chat
hitu co duoc tiéu hda. Mot sé nha nghién ctu di quan sat thay luong nito

khong phai tir amoniac (non-amonia nitrogen-NAN) dén ta trang 16n hon
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lwong nito (N) cua cac loai cay ho dau co6 chira tanin. Do N khéng duoc tao ra
trong da co, nén mot phan caa NAN ting 18n 13 tir cAc ngudn noi sinh dugc
tich hop vao vi sinh vat. Luong nito ¢ t& trang 16n hon luong N phé bién d6i
véi khau phan it N (< 1%), nhung d6i véi cac loai cay ho dau cé lugng N >

2% thi N & ta trang thuong thap hon luong N (Barry va Manley, 1984).

Hon nira, khong cé tac dung cua CT ddi voi luong thirc an an vao, thay
d6i khdi luong va kha nang tiéu hoa khi bo thit duoc dn khau phan b sung vo
mang cut (Garcinia mangostana) c6 chira tanin. Tuy nhién, hiéu qua téng hop
protein cua vi sinh vat da cé va ty Ié protein/nang lugng (Protein/Energy —

P/E) cao hon mét chat & bd cho an vé ming cut so véi nhém ddi ching.
1.2.4.4. Dinh dwong

Téc dung co loi cua tanin trén ctru lién quan dén su thoat qua va hap
thu axit amin nhiéu hon, dic biét ddi ctru duoc nudi bang thic an c6 chuaa ty
I¢ tanin dao dong tor 2-4% (Wang va cs., 1994, 1996b; Min va cs., 1999).
Tang téc @6 sinh truong, kha ning san xuat va gia tri dinh dudng cua sira ¢
ciru ¢d thé 1a do su gia ting cac axit amin thiét yéu (Waghorn va cs., 1987;
Wang va cs., 1994). Tang luong axit amin chia luu huynh 1a tién chat chinh
dé san xuit len c6 thé gop phan ting san luong len (Wang va cs., 1994;
McNabb va cs.,1993). Tanin tao phuc hop véi cac protein ngan can muc do
phan giai protein trong da co, do d6 lam ting luong protein dén ruot
(Waghorn va cs., 1994; McNabb va cs., 1996). Hon nira, gia tri pH trong da
c6 (6.0-7.0) rat thuan loi cho viéc hinh thanh cac phuc chét on dinh giira tanin
va protein. Khi céc phac hop di vao rudt c6 pH thap hon (2,5-3,5) s& phan
tach lién két gitra tanin va protein 1am tang cuong tiéu hoa cac axit amin thiét
yéu trong rudt ctru (Waghorn va cs., 1994). Luong protein Ién hon nay sé

dugc hap thu trong rudt ciru. Nguoc lai, nong do tanin cao 1am giam ty 1¢ tiéu
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hoa protein dan dén giam toc do sinh truéng, san xuit len, niang suat va chat

lwong stra (Waghorn va cs., 1994).
1.2.4.5. Kiém soét ky sinh triing

Cac bao céo gan day vé dong vat nhai cho thay rang tanin chira thtc an
lam giam tac dung bat loi cua Ky sinh tring duong tiéu hoa bing céch tiéu
diét au trung va giun truong thanh (Athanasiadou va cs., 2000). Tuong tu, cac
nha khoa hoc khac nhau d3 quan sat thay sé luong trang giun trong phan ciru
thap hon thay & ciru an khau phan bd sung cac muc tanin ¢d dac khéac nhau
(Niezen va cs., 1998; Paolini va cs., 2003a, 2005; Molan va cs., 1999, 2000,
2002; Waghorn va Molan, 2001). Tanin lién két véi cac protein trong duong
tiéu hoa va lam giam chat dinh dudng san c6 gay ra tinh trang doi cho au
tring va giun va dan dén chét (Athanasiadou va cs., 2001). Ngoai ra, tanin
cling s& lién két véi 16p biéu bi cua au tring chira nhiéu glycoprotein tir d6

lam chét au tring (Thompson va Geary, 1995).

1.2.4.6. Giim hoat dong ciia enzyme Proteolytic va swr ting truong cia vi

sinh vt da co

Tanin cd dic (CT) lam giam dang ké hoat tinh ciia enzyme phan giai
protein va su phat trién cua vi khuan trong da co ctru (Jones va cs., 1993). CT
tao thanh phac hop véi cac polyme bao boc té bao cua vi khuan va cac
enzyme phan giai protein do ching tiét ra, cho phép protein thoat qua da co.
Nhitng phic hop nay sé giai phong protein trong diéu kién axit cua da mi
khé. Cac phan ta protein ndy dugc enzyme trong rudt non thay phan theo d6
lam tang lugng axit amin duoc hap thu (Jones va Mangan, 1977; Martin va
Martin, 1983; McNabb va cs., 1998).
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1.2.5. Tac dung cuaa tanin trong chan nubi

Khi gia stc an khau phan chua tanin c6 thé anh huong dén lugng thic
an vao, kha ning tiéu hoéa chung va kha nang san suat. Nhin chung, luong
tanin cao ¢6 anh huong tiéu cuc rd rét dén nang suat; chat dinh dudng bi giam
do cac phirc hop hinh thanh gita tanin va mot sé dai phan te, giam leong thire
an an vao va kha nang tiéu hoa, sinh ly tiéu hoa cia dong vat co thé bi suy
giam va c6 thé anh hudng dén niém mac, v.v. Barry (1985) quan sét thay tang
khdi legng & nhitng con ciru duge cho an cdy L. pedunculatus (c6 ham lwgng
tanin co dic cao; 76-90 g/kg vat chat) giam dang ké. Tuy nhién, cac nghién
ctru cho thay tanin trong mot s loai thac in thd xanh lai mang dén tac dung
¢ logi khi st dung vai lugng vira phai (Aerts va cs., 1999; Barry va McNabb,
1999; Min va cs., 2003 ; Waghorn va McNabb, 2003). Viéc tiéu thu duai 50 g
tanin c¢6 dic (CT)/kg vat chat khd (10-40 g/kg DM) da cai thién hiéu qua st
dung thirc an & gia suc nhai lai, cha yéu 1a do giam phan giai protein ¢ da co
va do d6 ching duoc cung cap cho vat chu nhiéu hon (chu yéu I cac axit
amin can thiét duoc hap thu ¢ rudt non (Schwab, 1995; Barry va McNabb,
1999; Min va cs., 2003). Wang va cs. (1994 va 1996a) cho thay viéc chan tha
cua L. corniculatus (34 g CT/kg DM) lam giam lugng thicc an nhung tang
khdi lugng co thé, khéi luong thit xé va ty 1é thit xé, so véi nhom duoc bd
sung polyethylen glycol (PEG). Nghién ctru ctiia Montossi va cs. (1996) cuu
chin tha duoc bo sung 14 Holcus lanatus (4.2 g CT/kg DM) di tang 23% khoi

lugng so vai ddi ching.

Dbi véi san xuat sira, Wang va cs. (1996b) di bao cdo vé viéc ting
dang ké hiéu qua san xuat sira, ting ham lugng protein, duong va giam ham
lwong chat béo trong sira. Ham luong protein tang I&n c6 thé duoc giai thich
la do tang cac axit amin duong rudt, dac biét la methionine va lysine. Ham

lugng duong sita 1on hon ¢d thé do glucose dugc cung cap 16n hon; hau hét
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tong hop duodng sita trong tuyén vi phu thudc truc tiép vao duong huyét va
trong dong vat nhai lai gluconeogenesis chii yéu lién quan dén axit propionic
va cé4c axit amin. Do d6, ngudn cac axit amin 16n hon s& gép phan téng hop
glucose nhiéu hon. Trong khi d6, viéc giam ham luong chat béo dugc cho 1a
do hiéu ung pha lodng khi ndng do cua duong sira va protein ting Ién.
Montossi va cs. (1996) ciing quan sat thay rang cuiru chan tha duoc bd sung
cay H. lanatus, véi nong do CT thap (4,2 g CT/kg DM), di tang san lugng len
1én 10%.
1.3. QUA TRINH SAN SINH KHi METAN TRONG DA CO

Pic diém ndi bat ctia bd may tiéu hod ¢ gia suc nhai lai 1a nhiing
khoang phinh 16m, tai day c6 cac diéu kién méi truong thuan loi cho vi sinh
vét 1én men cabohydrate va cac chét hiru co khac. San pham chu yéu cta qua
trinh 1én men tai day la cac axit béo bay hoi (ABBH), khi métan (CH,), khi
cacbonic (CO,) va adenosin triphotphat (ATP) - chat mang ning luong can

thiét cho sinh trudng va phat trién caa vi sinh vat.

Trong qua trinh 1én men da co, ngoai cac san pham chinh 1a céc axit
béo bay hoi (nhu axetic, propionic va butyric) ra thi mot san pham khong
mong muén d6 1a khi métan (CH,). Qua trinh 1én men thirc an cing su san
sinh khi métan duoc biéu thi bang cac phuong trinh phan tng va minh hoa
qua hinh dudi day:

— AXit axetic: CsH1206 + 2H,0 — 2CH3COOH + 2CO; + 4H;

Axit propionic:  CgH1206 + 2H, — 2CH3CH,COOH + 2H,0

AX't bu'[yI‘IC C6H1206 — CH3-CH2CH2COOH + 2C02 + 2H2
Khi métan: CO, + 4H, — CH4 + 2H,0
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Trong diéu kién yém khi ¢ da co: Phan ung oxy héa dé liy ning luong

¢ dang ATP giai phong ra hydro (H). Tich lily ion hydro trong qua trinh trao
d6i chét cta vi sinh vat da co chi c6 thé tranh duoc bang qua trinh sinh tong
hop CH, béi nhitng vi khuan sinh métan (rumen methanogens) (O’Mara va
cs., 2008). Pay 1a qui trinh binh thuong trong qué trinh 1én men & da co.
Luong hydro giai phong phu thude chit yéu vao khau phan va loai hinh vi sinh
vat da co vi 1én men vi sinh vat thirc an tao ra cac san phém cudi cung khac
nhau va khong twong duong véi lugng hydro tao ra (Martin va cs., 2008). Vi
du, dé tao ra axit propionic thi tiéu thu hydro trong khi d6 dé tao ra axit acetic

va axit butyric lai giai phong hydro (Martin va cs., 2008).

Qué trinh sinh CH,4 & da ¢6 1a co ché tao diéu kién cho da cé tranh duoc
nguy co tich lily qua nhiéu hydro (Martin va cs., 2008). Hydro ty do s& tic ché
enzym khu hydro (dehydrogenases) va anh huéng dén qua trinh 1én men
(Martin va cs., 2008). St dung H va CO, dé tao ra CH, 1a mét dic tinh dic
biét ciia nhom vi khuan sinh CH,. Nhém vi khuan ndy twong tac véi cac nhom
vi sinh vat khac trong da co dé ting hiéu qua str dung ning luong va kéo dai

viéc tiéu hoa thirc an (Martin va cs., 2008). Tuong tac ndy 1a tich cuc ddi voi
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nhom vi sinh vat phan giai xo (Ruminococcus albus va R. flavefaciens),
khong phan giai xo (Selenomonas ruminantium), protozoa va nam
(McAllister va cs., 1996).

O gia stic nhai lai, métan dugc san sinh trong da c6 boi nhom vi khuan
sinh khi métan st dung cac san pham chuyén hoa ctia cac loai vi khuan khac,
protozoa, nam trong qua trinh phan giai thirc an. Nhém vi khuan nay sir dung
H, va CO, 1a co chat chinh dé tao khi métan nhu san pham cudi cing cua chu
trinh trao ddi ning lugng va sdng ky khi bat budc (Wolin va cs., 1997). Trong
da co, cac vi khuan sinh khi métan phai séng cong sinh vdi protozoa va céc
loai vi sinh vat khac. Métan duoc tao thanh tir CO, va H, dudi tac dung cua vi
khuan methanogenic cung véi nang lugng ciia co thé dong vat. Methanogenic
1a nhom vi khuan trong hé vi sinh vat da cé cua dong vat nhai lai, chiang cé
thé ton tai & pH trung tinh 6-8, tuy nhién, mot s6 loai methanogenic co thé ton
tai trong moi truong pH dao dong tur 3-9,2 (Jones va cs., 1987). Hién nay,
nguoi ta da tim thiy 5 loai vi khuan methanogenic trong da c6 cua dong vat
nhai lai la Methanobrevibacter ruminantium, Methanosarcina barkeri,
Methanosarcina mazei, Methanobacterium formicicum va Methanomicrobium
mobile trong d6 2 loai dau 1a phd bién nhéat. Vi khuan methanogenic c6 thé

song tu do trong da c6 hodc chung sdng cong sinh trén bé mit ctia protozoa.

Hau hét khi CH, thai ra trong chan nudi 1a tir gia stic nhai lai théng qua
qué trinh 1én men yém khi & da c6. Tuy nhién, sy san sinh métan ciing xay ra
cac phan dudi ciia dudng tiéu hoa nhu rudt gia. Khoang 89% métan duoc san
sinh ra tir da ¢6 va duoc thai ra ngoai thong qua miéng va mai (Murray va cs.,
1976). Khi métan thai ra ngoai méi truong thi gia suc nhai lai mat di 2-12%
nang luong thé tir thirc dn dn vao, tiy thudc vao loai khau phan. O cac loai gia
stc nhai lai khac nhau thi ty 16 mat ning luong thd do sy san sinh métan ciing

rat khac nhau. Theo Johnson va Ward (1996) thi ty 1¢ nang luong tho mat di
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do thai métan cua bo sita va bo thit vo béo thay dbi 1an luot tir 5,5 — 9,0% va
3,5 — 6,5%. O trau va lac da dao dong trong khoang 7,5 — 9,0% va 7,0 — 9,0%.
Ty 1é mét ning luong thd do thai métan ctia dong vat nhai lai ciing thay doi
theo vi tri dia 1y, chat luong thuc an, lugng thic an an vao, thanh phﬁn thirc
an va qua trinh ché bién thirc dn (Johnson va Ward, 1996). Hon 50% sb luong
gia suc nhai lai cta toan thé gi6i tap trung & vung nhiét d6i va chang duoc
nudi cha yéu bang cac khau phan co chat luong thap, khi d6 10-12% ning
luong tho cua thire an s& bj mat di do métan (McCrabb va Hunter, 1999).

1.4. MOT SO GIAI PHAP GIAM PHAT THAI KHI NHA KINH O GIA SUC NHAI LAI
1.4.1. Mt so giai phap chung giam thi¢u phat thai khi nha kinh

Pé giam phat thai khi nha kinh tir chan nudi gia sic nhai lai, theo

Hristov va cs. (2013) c6 cac giai phap sau day:

(i) Giai phap vé dinh dudng;

(ii) Giai phap vé quan ly;

(iii) Giai phap vé di truyén giong;

(iv) Giai phéap vé cong nghé sinh hoc;

(v) Giai phap vé quan Iy va st dung chét thai;

(vi) Céc giai phap khac nhu: Quan 1y dong cé nhiam giam thiéu phét thai
khi nha kinh tir ddng co.

Giam thiéu thai khi métan tir gia stic nhai lai dat duoc hai myc dich do6
1a (i) giam khi nha kinh toan cau va (ii) nang cao hiéu qua str dung thirc an.
C6 nhiéu cach dé giam thai khi métan tir gia stic nhai lai thong qua thay doi
con duong trao ddi chat va thay doi to hop vi sinh vat da cé hay tac dong dé
thay doi sinh 1y tiéu hoa da co. Hai yéu té trong con duong trao doi chat can
quan tdm dé phat trién chién luoc giam thiéu CH, & gia stc nhai lai d6 1a (i)

giam sinh hydro (H) nhung khong duoc anh hudng dén 1én men thic dn trong
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da c6 va (ii) giam thiéu CH, phai di lién v6i con duong trao ddi chat tiéu thu
hydro (H) dé tranh hiéu qua tiéu cuc khi c6 qua nhiéu H trong da cd. Chién
lugc giam CH, ¢ da c6 vi thé 14 tim cach giam tao ra hydro (H), ngan chan va
han ché qua trinh hinh thanh CH,, dua hydro (H) vao céc san pham trao d6i
chat khic hoic tao ra cic bé chtra hydro khac. Chién lugc dinh dudng giam

thiéu CH, 1a dua trén co sd cac nguyén 1y ndy.
1.4.2. Mét s6 giai phap dinh dwdng giam thiéu phat thai khi nha kinh

Theo Hristov va cs. (2013), giai phap dinh dudng bao gdm:

— Thay ddi chat lugng khau phan: Thay thé thic an thé bang thic an
tinh, lya chon loai carbohydrate dé nang cao ty Ié tiéu hoa cua khau phan,
nang cao chat lugng va chon loai thire an u chua thich hop.

— B6 sung thtrc an gom: (i) B6 sung céac chat tc ché (inhibitors) vao
khau phan; (ii) B6 sung céc chat nhan electron (electron receptors); (iii) B6
sung lipid vao khau phan; (iv) Sir dung axit hiru co; (v) St dung cac hop chat
thir cap va chat tach chiét tir thuc vat; (vi) Bo sung enzyme ngoai sinh
(Exogenous enzymes); (vii) Bb sung co chat truc tiép cho vi sinh vat (Direct-
fed microbials); (viii) Str dung khang sinh; (ix) Str dung probiotics.

— Loai bo Protozoa

— Quan 1y nuéi dudng: Ché bién thuc an, khau phan thirc an hdn hop
hoan chinh (TMR), tan suat cho an.

1.4.2.1. Bo sung cdc chdt irc ché - Inhibitors

R4t nhiéu chit (rc ché dén hé vi sinh vat da co di duoc nghién clru.
Trong s6 nay bromochloro métan (BCM), 2-bromo-ethane sulfonate (BES),
chloroform va cyclodextrin 1 nhiing hop chét da duoc thir nghiém thanh cong
nhiéu nhat trong diéu kién in vivo. Cac chit (rc ché san sinh métan nay da

giam mot cach dang tin cay vé thong ké trén 50% CH, ¢ bo va ciru BCM/BES
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(Mitsumori va cs., 2011 va Immig va cs., 1996); chloroform (Knight va cs.,
2011); cyclodextrin (Lila va cs., 2004).

Nhiéu nghién ctru gan day ciing cho rang BCM c6 thé 1a mot chét tic
ché CH, in vivo. Trong mot loat thi nghiém trén bo duc thién lai Brahman,
Tomkins va cs. (2009) da quan sat thdy luong CH, san xuit ra trong da co da
giam t6i 93% khi cho an BCM ¢ murc 0,3 g/100 kg khoi lugng co thé. Trong
mot thi nghiém tiép theo véi lidu BCM nhu trén da lam giam CH, sinh ra
trong da c6 dén 50% trong mot thi nghiém kéo dai 90 ngay. Khong thiy BCM
anh hudng dén tang trong, luong thirc dn an vao, hiéu qua sir dung thirc an va
chat luong thit xé, dong thoi cling khong thay ton du BCM ting 1én trong mo.
Mic diu BCM di bi cam str dung tir 2002 vi 1am thung tang 0zon, cic tic gia
cho rang cac két qua nay goi ¥ cho cac hudng nghién ctru st dung cac hop

chit hoa hoc khéc ¢o cach hoat dong tuong tu nhu BCM.

Mot nghién ctru khac gan day trén dé khi cho an 0,3g BCM/100 kg
khdi lugng co thé trong 10 tuan (Abecia va cs., 2012) cho thidy métan tao ra &
da co tinh trén mdi don vi chat kho an vao di giam 33% va ty 1& axit
propionic trong da cé dat dén gan 40%. Cac tac gia nay ciing thdy nang suat
sira cua dé ting 36% mic du khong c6 su sai khac vé chit kho an vao. Trong
khi mét s6 nghién ctru khac cho rang hé sinh thai da c6 can phai c6 su thich
tmg voi nhom chat nay (Johnson va cs., 1972 va Immig va cs., 1996), anh
huong ciia BCM ¢6 vé kha bén viing va chic chin trong cac nghién ctru cua

Sawyer va cs. (1974), Tomkins va cs. (2009), va Abecia va cs. (2012).

Céac chat e ché CH, dic biét 1a BCM va chloroform 13 cac chit (rc ché
CH, rat hiéu qua. Vi da bi cAm nén BCM va cac hop chat tuong tu khong thé
dung dé giam phat thai CH,. Tuy nhién cac hop chat véi cach hoat dong

tuong tu ¢o thé can dugc nghién ciru. Anh hudng lau dai cua cac chat tc ché



23

CH, con chua chic chin va can c¢6 nhiéu sd liéu hon nita dé xem xét anh
huong lau dai. Ngoai ra sy chép nhan cda cdng déng (do nhéan thirc hoac cac
luat 1& dang c6 hodc s& co vi nhom chét nay dugc biét dén 1a cac chat giy ung
thu — carcinogens - chloroform) c6 thé 1a can tré cho viéc ap dung. Mic du
vy cac nhom nghién ctru trén thé gidi vin dang phat trién cic hop chat tu

nhién hay tong hop dé trc ché san sinh CH, truc tiép trong mot tuong lai gan.
1.4.2.2. Bé sung cdc chdt nhdn electron - electron receptors

Loai nhdm chat nhén electron nay gan diy duoc xem xét lai v6i nhiéu
quan tdm. Trong nhom nay, fumarate, nitrates, sulphates va nitroethane
(Gutierrez-Banuelos va cs., 2007; Brown va cs., 2011) duoc nghién ctru nhiéu
nhat. Leng (2008) 1a nguoi da tong quan lai cac nghién ctu trudc diy vé
nitrates. Gan day nghién ctru trén ctru (Sar va cs., 2004; Nolan va cs., 2010;
van Zijderveld va cs., 2010) va trén bo (van Zijderveld va cs., 2011a,b;
Hulshof va cs., 2012) da cho cac két qua rat kha quan voi nitrates: giam san

sinh métan da co dén 50%.

C4c van d¢ lién quan dén nhom chét nay bao gdm dap ung cia hé sinh
thai da c¢d, trir trudng hop nitrate dugc bao cao luén ludn lam giam tao ra CH,
& bo sira trong sudt 20 ngay lién tuc (van Zijderveld va cs., 2011b), con chua
duoc nghién ctu dai hoi trong céc thi nghiém trén dong vat. Mot van dé nira
lién quan dén nitrate 1a tiém nang lam ting NH; gy ra do san pham chuyén
héa trung gian (nitrite). Van dé& d6 doc cua nitrate dd duoc Leng (2008) tong
quan rat chi tiét va két luan rang chuyén hoéa nitrite tir nitrate trong da c6 c6
thé duoc han ché khi quan 1y cho an tt.

Trong tong quan cua Leng (2008) ciing nhdn manh tam quan trong dic
biét trong viéc dap ung tir tir cta gia stc voi nitrate va cic khau phan protein

thap 13 co so tu nhién quan trong dé st dung thanh cong nitrate nhu 13 mot
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cong cu giam thiéu phat thai CH,. Rd rang, hé sinh thai da co phai thich tng
v6i nitrate trong khau phan va tao ra kha ning giam qua nhanh dé chuyén héa
nitrate thanh NH;. Bang chimg 1a ¢ sy ting dang ké va tir hoat dong cia vi
sinh vat khtr nitrate, khi dua nitrate vao khau phﬁn cung vai su ¢d mat cua cac
nhom vi khuan dic thu trong cac gia stc di thich ung voi nitrate (Allison va

Reddy, 1984).

Khéi tang 1iém uré ri mat da dinh dudng duoc thiét ké dé cung cap uré,
hdn hop cac chat khoang va trong mot vai trudng hop 1 protein phan giai
cham d6i véi gia suc nhai lai trong diéu kién chan tha (Sansoucy Vva cs.,
1988). Néu nitrate thay thé uré trong cac khéi tang liém uré ri mat da dinh
dudng nay thi viéc tiép can chung can phai han ché dé lugng nitrate an vao
khong 1am gia stc ngd doc. Lugng dn vao cua cac thirc an bo sung théng qua
khéi tang 1iém hodc bd sung & dang long c6 thé rat bién dong, vi thé kha nang

ngd ddc 1a hoan toan c6 thé xay ra néu co6 nitrate bo sung.

Piéu quan trong can biét 1a dap tng cia hé sinh thai da c6 dé khu
nitrate ¢ thé rat ngin ngay sau khi loai bo nitrate trong khau phan. Alaboudi
va Jones (1985) bao céo rang hoat dong khtr nitrate cua dich da co ctru da
quen véi nitrate & mirc 2,5 g/kg khdi luong/ngay dd giam vé muc khoi dau
trong 3 tuan sau khi khong bo sung KNOj trong khau phan. Pay 1a van dé an
toan v cling quan trong va nd chinh 14 yéu t6 can trd viéc st dung nitrate &
cac nudc dang phat trién dé giam phat thai khi nha kinh (métan) trong cac ho
chian nudi nhé 1é, do sy sin co cua thire dn va khau phr:fm thay ddi lién tuc.
M nitrate trong khau phan co s ciing phai dugce xem xét khi bd sung.

Hinh nhu viéc tao N,O trong dudng tiéu hoa gan nhu bang khong. Cac
nghién cuu trudc day bao cao réng, chi c6 mdt lugng cuc nhd (trace) N,O

dugc tao ra trong da co do qua trinh khir nitrate (Kaspar va Tiedje, 1981). Cac
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tac gia ndy bao cio 1a c6 dén 0,3% nito thém vao dugc tich liy dudi dang
N,O va khong tiép tuc bi khir. Trén co s cac két qua nay, trong diéu kién in
Vitro, cac tac gia da két luan rang N,O da co 1a phu pham cta qua trinh di hoa
khir nitrit thanh ammonia va khong phai la qua trinh khir nito — qua trinh nay
khong ton tai trong da co. Nong do N,O trong da ¢ bo dang cho sita thap hon
vao khoang 103 1an ndng d6 CH, (Hristov va cs., 2010b; 2011b).

Pua thém sulphate vao khau phan cta ctru d 1am giam san xuat CHy O
da co va khi bo sung ca nitrate va sulphate thi anh huéng ciia chung dén giam
thiéu CH4 & da c6 1a cong gop (van Zijderveld va cs., 2010). Anh hudng cia

sulphat b6 sung dén strc khoe gia suc cling chua dugc 1o rang.

Tiém nang cua cac chat nhan electron, dic biét 1a nitrate can duoc tiép
tuc khai thac dac biét ddi véi cac khau phan nghéo protein, ¢ day vi sinh vat
da co c6 thé co dugc cac loi ich tir cac ngudn nito phi protein (non-protein N -
NPN) sau mot thoi gian dép tmg. Chién lugc bd sung nitrate co thé dic biét
hap din & cac nudc dang phat trién, noi ma trong co khong cé nitrate va
khong du protein thd (CP) dé duy tri kha ning san xut cta gia suc. Can chi ¥
rang, tong hop cua vi sinh vat da co s& tang khi c6 mit peptide (Russell va cs.,
1992) va sb luong NPN qua nhiéu trong khau phan c6 thé c6 anh hudng tiéu
cuc dén nang sut gia suc. Tong nito khau phan co s& thap co thé 1a diéu kién
quan trong cho str dung nitrate thanh cong trong viéc lam gidm phat thai CH,
& da co6 ma khong 1am ting phat thai N,O tir dat do sir dung phan bon hay
tang hinh thanh N,O do khau phan nhiéu protein thoé (CP). Nito tir nitrate bd
sung s& mat mat mot cht it trong nudc tiéu (Takahashi va cs., 1998), nhung
anh hudéng ciia bd sung nitrate dén tong nito mat di trong nudc tiéu van chua

ro.
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A xit Fumaric (C4H;04) va Malic (C4HeOs) ciing da dugc nghién ciru
rat nhiéu nhu 13 mot bé chaa hydro (H) trong da c6. Tiém ning giam phat thai
ctia chung van con 1a cau hoi (Ungerfeld va cs., 2007) vi tiém ning nay thap

hon nitrate va két qua thuong khoéng nhat quan.

Wood va cs. (2009) cho thay c6 anh hudng cua a xit fumaric dén phat
thai CH,. Anh hudng lau dai cta a xit fumaric dén phét thai CH, chua c6 co
so viing chéac trong hang loat cac thi nghiém trong cac diéu kién nudi dudng
khac nhau (McCourt va cs., 2008). La mot a xit hitu co, cac mudi fumarate va

malate dugc coi 1a an toan dung dé bo sung vao thirc an.

C6 thé noi vé tong thé, nitrate 1a tac nhan giam phat thai CH, tir da co
dﬁy htra hen, dic biét voi cac khau phén nghéo nito, co thé can bo sung nito
phi protein. Piéu cuc ky quan trong 13, gia suc can phai dap tng t6t dé tranh
ngd doc khi sir dung nitrate. Can c6 nhiéu cac nghién ctru in vivo dé co thé
hiéu biét ddy du anh hudng cta bd sung nitrate dén phat thai khi nha kinh
(GHG — green house gases) ¢ toan trang trai (gia stc, du trir phan va st dung
phan cho trong trot), ciing nhu ning suit va stc khoe gia stic. A xit fumaric
va malic c6 thé giam san xuit CH, & da c6 khi st dung véi sd lugng 10n, tuy
nhién, hau hét cac nghién ctru khong cho thiy chung anh hudng dén phat thai
CH,. Cac nghién ctru dai hon van chua khang dinh cac anh huéng nay va gia
ca c6 thé 1a nguyén nhan lam cho viéc ing dung céc a xit nay khong kha thi.
1.4.2.3. Bé sung cic hop chit cé hoat tinh sinh hoc tir thuwc vit (Plant
bioactive compounds - PBAC)

Loai cac hop chat nay bao gdm mét loat cac hop chat thi cap co trong
thuc vat dac biét 1a tanin, saponin va tinh dau cung céc thanh phr:fm hoat hoa cua

chdng.
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Tanin va saponin di duoc nghién ctru kha nhiéu va da chimg to 1a cac
hop chét c6 nhiéu hira hen nhét cho viéc giam phat thai CH, tir da c6. Tanin 12
thirc an bd sung hodc 13 cac cdy cé c¢6 nhicu tanin thuong, nhung khong phai
1a ludn ludn c6 anh huéng tich cuc dén giam phat thai CH, da co dén trén
20% (Beauchemin va cs., 2007a). Tanin c6 dac va tanin thuy phan (CT va
HT) phan bd rong rdi trong cd va ciy cac ving khi hau néng va thuong dugc
xem nhu 13 cac yéu t6 khang dinh dudng, mic du ching c6 thé lam giam sb
luong giun san va c6 duoc muc ning suat chap nhan duoc khi c6 mit caa ky
sinh trung trong co thé gia suc (Niezen va cs., 1995, 1998a, b; Terrill va cs.,
1992).

Tanin s& chic chan 1a yéu t6 khang dinh dudng khi protein tho khau
phan 1a yéu t6 han ché ning suét boi vi chung giam hap thu axit amin & rudt
(Waghorn, 2008). Céu trac, phan tir lwong va ham luong tanin ¢6 dic c6 anh
huong dén gia tri dinh dudng ctia khau phan va diéu quan trong 13 viéc giam
métan tir da co do tanin khong anh hudng qua xau dén tiéu hoa va ning suit
gia suc.

D3 c6 nghién clu rat rong hon vé cic hop chat chira nhiéu nhém
phenolic - polyphenolic compounds, dac biét la tanin c¢6 dac c6 trong co 6n
déi (trong khuon kho du 4n c6 kho cho strc khoe do lién hiép chau Au tai trg -
European Union-supported “Healthy hay”). Nhung ning suit cta cdy co ho
dau co chura tanin & nhiét doi va 6n d6i thudng thap hon céc loai ¢ khac. Tuy
vay, cac loi ich vé dinh dudng va stc khoe gia sic (ty giun san va chong
chudng hot da co - anthelmintic, bloat safe) ctua tanin di cung véi giam sinh
métan va dic biét giam phat thai N,O, va viéc khong can N cho cac cay ho
dau nay rat hap dan cho phat trién chan nudi gia suc nhai lai bén viing véi moi

truong.
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Giam ty 1¢ ti€u hoa cua cac khéu phﬁn c6 tanin c6 dac da duogc ghi nhan
& hau hét cac bao cdo (Waghorn, 2008; Patra, 2010) va la viéc khong thé
tranh khoi néu nito mat di trong nudc tiéu giam do nito chuyén nhiéu sang
phan (giam ty 18 tiéu hoa protein va chat hitu co). Pay 1a mot yéu tb quan
trong can xem xét khi bd sung tanin hodc cic cdy co gidu tanin vao khau
phan, tuy vy quan hé giita tiéu hoéa va tanin lai chiu anh huéng cua loai tanin
va thanh phan khau phan (Waghorn, 2008). Hon nita phan carbon (C) cua
tanin cd ddc dugc bai tiét trong phan (Terrill va cs., 1994), vi thé ham luong
tanin khong tiéu hoa c6 trong khau phan s& lam han ché chat hitu co c6 thé

dugc gia suc st dung.

Pi co du cac bang chung thiy rang, tanin lam giam ty 18 tiéu hoa cua
thic an u chua (Albrecht va Muck, 1991; Broderick va Albrecht, 1997;
Tabacco va cs., 2006; Colombini va cs., 2009), nhung khong 16 su giam nay
c6 thé do dém duoc anh huong dén st dung protein khau phan va ning suét
cta gia stiic hay khong. Trong mot vai truong hop, ning suat cta gia stc da
tang 1én khi dua vao khau phan mot lugng 16n cac cdy co co chira tanin, mic
du nito ti€u hoa ¢ toan b duong ti€u hoa giam. Thém 60% co birdsfoottrefoil
1 chua (Lotus corniculatus) c6 chtra 8 dén 16 g tanin c6 dic/kg chat kho vao
khau phan bo sita dang vat sita da ting niang suét sita (khoang 3 dén 4.5
kg/ngay so voi nhom ddi ching chi an co alfalfa silage 0 chua), mic du chat
kho an vao (DMI — Dry matter intake) 1a tuong tu nhau va ty I¢ ti€u hoa xo
thd (CFD — Crude Fiber Digestibility) va ty 1€ tiéu hoéa protein tho (CPD —
Crude Protein Digestibility) & nhém bd sung giam (Hymes-Fecht va cs.,
2013). Cac tac gia cho rang, st dung protein tét hon véi birdsfoot trefoil U
chua, nhung khau phan Alfalfa G chua c6 ham luong CP cao hon va protein
khau phan khong phai 13 yéu t6 han ché trong nghién ctru ndy vi khau phan ca

hai c6 chtra 17% CP.
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Céc cdy co chira tanin c6 thé c6 anh hudng c6 loi dén chat lugng co
chua va strc khoe, ning suat gia stc (cai thién cung cép protein, giam chuéng
hoi va chéng ky sinh tring) (Broderick, 1995; McMahon va cs., 2000; Frutos
va cs., 2004). Mot dic diém cua cac nghién ctru vé anh hudng cua tanin dén
tiéu hoa va nang suat ctia gia stc 1a cac dap tng véi tanin kha bién dong. Mot
sb bién dong duoc giai thich 1a do loai hinh, néng do tanin, kha nang bao boc
protein ctia tanin va ham lugng protein cua khau phan (Jayanegara va cs.,
2009); cac truong hop khac nhu tinh khong 6n dinh vé dap tmg cta gia stc
v6i tanin c6 thé do k¥ thuat sit dung trong nghién ciru ham luong tanin
(Makkar, 2003) va khong tach dugc tanin c¢6 dac va tanin thiy phan (Mueller-
Harvey, 2006) cting nhu khong x4c dinh dugc lugng thire an an vao mong doi
hay nhu cau dinh dudng toi wu cho san xuat. Tanin c6 dic co6 thé lam giam ty
1¢ tiéu hoa (Makkar va cs., 1995), nhung ching c6 anh huéng rat nho dén gia
suc duoc cho an & muc duy tri vi da ¢ con co thé chtra duoc nhiéu thire an
hon nita, tuy nhién, & bo dang vat sira, ning suét c¢6 thé giam vi luong in vao

khong du (Grainger va cs., 2009a).

Trong mot tong quan gan ddy vé anh hudng cua saponin va tanin dén
san xuat CH, & gia suc nhai lai tir chu yéu 13 cac nghién ctu in vivo (Goel va
Makkar, 2012), cac tac gia thay rang, nguy co 1am rdi loan chirc ning cua da
c6, giam ning sut gia suc va giam san xuit CH, ¢ da co cua tanin cao hon
saponin. Dong thoi pham vi ndng d6 c6 thé str dung cua tanin ciing hep hon
saponin. Trong mdt s6 tinh huéng dinh dudng, giam phan giai protein & da co
két hop véi chuyén ti€u hoa protein xuéng rudt non ¢ thé lai co lgi néu
ngudn cung protein tiéu hoa khong phan giai ¢ da co giam (Ruminally-
Undegradable Protein - RUP). Viéc chuyén vi tri tiéu hoa protein xudng rudt
non ¢ thé ciing c6 loi 14 giam nito mat di qua nude tiéu va ting nito thai ra

trong phan.
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Theo Goel va Makkar (2012), tic dong chdng ky sinh tring cia tanin
phu thudc vao liéu luong tanin va ) lugng cac nhom hydroxyl (nhém ua
nudc) trong cau triic ciia tanin. Vé tong quat, cac tac gid nay cho rang
hydrolyzable tanin (tanin tu do — tanin ua nudc) c6 khuynh huéng hoat dong
truc tiép tc ché vi sinh vat sinh methan & da c¢6 (rumen methanogens), trong
khi anh hudng cua tanin cd dic dén san xuat CH, ¢ da co lai chi yéu thong
qua trc ché tiéu hoa xo. Hai tac gia ciing chi ra rang, can c6 thém nhiéu cac
nghién ctru vé tanin va saponin dé xem xét anh hudng e ché vi sinh vat sinh
métan ¢ da cd cia chung. Phuong phap xac dinh hydrolyzable tanins hién da
c6 (Makkar, 2003), can cha ¥ rang hydrolyzable tanin bi thity phan & da c6 va
mot s6 hydrolyzable tanins c6 thé 1a doc té (Lowry Va cs., 1996; McSweeney
va cs., 2003).

Ciing nhu voi cac chat lam giam phat thai CH, khéac, anh hudng 1au dai
cua tanin va saponin con chua dugc nghién ctu nhiéu. Thém nira, theo Goel
va Makkar (2012), viéc giam phat thai CH, ctia cac hop chit nay, dic biét 1a
tanin c¢6 thé khé tranh khoi viéc giam ning sudt ¢ gia suc. Nghién ctru cua
Grainger va cs. (2009a) 1a mot vi du tot dé biét dugc bang cach nao ma ty 18
tiéu hoa, luong thic an dn vao va dic biét 1a nang sut gia stc (ké ca ning
suat md va protein sita) bi anh huéng tiéu cuc cia tanin (trong truong hop nay

1a tanin c6 dac) khi chung dugc dung voi lieu qué cao.

Mot nghién ctru v6i dé cho an khau phan chuia 5,6g tanin/kg DM (tanin
thity phan va dam dic) cho thdy, tanin di lam giam hé s phat thai tir 7.9
(nhom ddi chimg khong co tanin) xudng con 6,0% tong ning luong thd an
vao (GEIl — Gross Energy Intake) ¢ nhém an tanin, nhung kha nang tiéu hoa
chat hitu co (OMD) di giam 10 don vi % va kha nang tiéu hoa protein (CPD)
giam 14 don vi % (Bhatta va cs., 2012); CPD ciing giam ngay ca khi khau
phan c6 it tanin hon (2,8 g/kg vat chat khd). Anh huong cia tanin 1a c6 diéu
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kién, chung phu thudc vao thanh phﬁn cua tanin (Waghorn, 2008; Goel va
Makkar, 2012). Theo Pellikaan va cs. (2011b), in vitro gas va CH, san xuit ra
phu thudc vao dac tinh cua tanin nhu loai hinh (tanin c6 déc, hay ellagitanins
hay gallotanins), d6 hoa tan va toc do cua phan ung browning. Trong thi
nghiém cua Pellikaan va cs. (2011b), valonea va myrobalan tanins cé hiéu qua
nhit trong giam san sinh CH, va c6 anh hudng nho nhét dén tong luong khi

sinh ra.

Nghién ctru vé saponin duoc Goel va Makkar (2012) tong hop, c6 6
nghién ctru béo cdo viéc giam CH,, tir 6 dén 27 % (theo tong CH, hay CH,
cho mét don vi khéi luong hoac mot don vi thirc dn an vao). Ba trong sb cac
nghién ctu nay OMD da gidm va trong ba nghién ctru khéc, ty 1¢ ti€u hoa
khong duoc bao cao. Tur phan tich cac nghién ciru ndy cho thidy dudong nhu
khéng co6 su sai khac vé hiéu qua giam phat thai CH, giita cac loai saponin
khac nhau: steroidal saponins (Yucca schidigera) va triterpenoid saponins
(Quillaja saponaria); Y. schidigera va Q. saponaria, day la cac loai saponin

dugc nghién ctru nhi€u nhat vi cac ché pham c6 san trén thi truong.

Cé4c nghién ciru tir Trung Qudc da tap trung xem xét anh huong cia
saponin trong 14 ché dén hiéu qua giam phat thai CH, ¢ da c6 va ning suit gia
stc ctia Wang va cs. (2009); Hu va cs. (2005) trén cho dé an 0; 3 va 6g saponin
tir 1a ché/ngay da quan sat thay, dé ting luong thirc dn an vao va két qua 1a tang
tang trong ngay (Average Daily Gain — ADGQG) khi cho an 3g saponin tur la
ché/ngay. Wang va cs. (2009) bo céo la CH, ¢ da c6 di giam gan 15% & clru
cho an 70 mg chat tach chiét tir cdy Y. schidigera/ngdy. Mao va cs (2010) lai
khong thay, anh hudng cta saponin tir 1a ché (3g/ngay) dén ADG & ciru nhung
1a giam san xuat CH, & da co 28 %. Trong mdt nghién ctru khac, Zhou va cs
(2011a) bao céo 1a saponin tir 1a ché di 1am giam san xuit CH, ' da co tir 6 dén

10% & clru cho an han ché. Mot nhém nghién ctru khac, Sliwinski va cs. (2002)
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bao cao khong c6 anh hudng ctia saponin (Y. schidigera extract) & mic 2 va 30
mg/kg chat kho khau phan dén san xuat CH, & da cé clru. Yucca schidigera
hoic Q. saponaria cho bo sita dn & mirc 10 g/ngay ciing khong anh hudng dén
nang sut sira, ty 1€ ti€u hoa toan bd dudng tiéu hoda, 1én men da c¢d va san Xuat
CH, da c6 bo (Holtshausen va cs. 2009). Tuong tu, 3 g bot Yucca/kg chat kho
khau phan & bo sira dd khong anh huong dén luong thic dn dn vao, ning sut
stra, thanh phﬁn stra, ty 1¢ tiéu hoa, can b::ing nang luong va san xuit CH, 6 da
c6 trong nghién ctru ciia Van Zijderveld va cs. (2011c). V& tong thé, véi mot
vai ngoai 1¢ cho saponin tir 14 ché, két qua vé saponin can duoc khang dinh lai
bang cac nghién ctru khac, hién van chua du bang ching vé anh hudng cua
saponin dén giam phat thai CH, ¢ da c6 hay anh hudng ctia saponin dén ning

suat gia suc.

D3 6 hang loat cac nghién ciru in Vitro xem xét tiém ning giam phat
thai CH, da c6 cua cac dau thiét yéu va cac thanh phan cia ching
(Calsamiglia va cs., 2008; Benchaar va cs., 2009). Khong may 13, c6 rat it cac
nghién ctru tiép tuc 1am trén gia sac (in vivo) sau khi két thuc thi nghiém in
vitro. Trong hau hét cac truong hop, cac dau thiét yéu va cac thanh phan cua
chung di khong c¢6 anh huéng dén san xuat CH, ¢ da c6 (Beauchemin va

McGinn, 2006; Benchaar va cs., 2007; Van Zijderveld va cs., 2011c).
1.4.2.4. Bé sung lipid

C6 réat nhiéu bang chimg cho thay lipid (dau thuc vat va md) lam giam
san xuat CH, trong da co.

Phén tich 38 nghién ctu cho thdy mot khuynh huong 6n dinh giam
DMI véi tat ca cac loai lipid bo sung vao khau phan va ting ning suit sita

(Rabiee va cs., 2012). Su phéi hop gitta giam DMI va 6n dinh hodc ting ning
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suat sita (gia sur rang khong c6 giam md sira xay ra) s€ lam tang hiéu qua su

dung thirc an va két qua lam giam CH, san xuat ra tai da co.

Tac dong tc ché 16n hon cia a xit béo chua no (chua bio hoa) so véi
axit béo no dén hoat dong cua vi sinh vat da c6 dugc Palmquist va Jenkins
(1980) va Nagaraja va cs. (1997) phat hién nhung duong nhu khi ap dung dé
giam san sinh CH, & hau hét cac nghién ciru cho thay a xit béo chua no (chua
bdo hoa) c6 tic dong giam phat thai CH, nhiéu hon so véi axit béo trong

nghién ctru cia Doreau va cs. (2011a).

Tong két nhiéu so liéu cia Moate va cs. (2011) va Grainger va
Beauchemin (2011) ciing cho biét, lugng CH, san xuét ra trong da co giam
khi bd sung lipid. Moate va cs. (2011) cho thdy, c6 quan hé gilta m& bo sung
vao khau phan va CH, san xuit ra trong da co tinh trén mot don vi DMI (vat
chét kho n vao) nhu sau:

CH, (g/ke DM) = exp [3,15(x 0,052) — 0,0035 (£ 0,00061) x m&, g/kg DM]

Grainger va Beauchemin (2011) d4 phan tich sd liéu cua 27 nghién ctru
va két luan thdy rang trong pham vi bd sung nhu thuc té hién dang ap dung
nho hon 8% mé trong khau phan thi ctr 10g md/kg ting lén trong khau phan
s€ lam giam 1g CHykg DMI & bo va 2,6 CHykg DMI & curu. Tuong tu,
Sauvant va cs. (2011) ciing da thay c6 quan hé nghich giita CH, san xuét ra va
ham luong m& cta khau phan. Cac tac gia nay ciing khong thdy anh hudng

ctia ngudn m& dén hidu qua giam phat thai CHy,

Trong mot s6 nghién ctru, lipid d3 c6 anh huong dang tin cay va tuong
quan @m (-) v6i luong thirc an an vao (Martin va cs., 2008), day la mot tac
dong can can nhac can than. Mot tac dong khac vai lipid cling can quan tam do
14, khi bo sung lipid ting cudng tiém ning giam phat thai CH, di song song voi

giam md sira va protein sita (Mathew Vva cs., 2011). Mot s loai lipid nhu dau



34

dira 1am giam luong chét kho an vao va ty 18 tiéu hoa xo rat nhiéu, két qua 1a
nang suét sira va md sita ciing giam rat manh & bo sira (Hristov va cs., 2004,
2009, 2011b; Lee va cs., 2012b; Hollmann va Beede, 2012), mic du ching van
la tdic nhan gidm san xudt CH,; da co (Machmiiler va Kreuzer, 1999;
Machmiiller, 2006; Hristov va cs., 2009). Hau hét cac axit béo mach dai bio
hoa (C16:0; C18:0 va C18:1) ciing gy giam luwong chat kho thirc an dn vao,
nang sudt sita va 1am giam mé sita rat manh (tir 3,10 d&én 2,51 %) (Hollmann va
Beede, 2012). Nhu vdy, céac loai lipid nay khong nén sir dung dé giam phat thai

métan.

Céc nghién ctru vé anh huéng cua bd sung lipid dén ning suit gia suc
khong dugc nhat quan lim. Tong quan cua Chilliard va Ferlay (2004) két luan
rang & hau hét cac nghién ctru ning suat sita ting ¢ bo sita khi bo sung lipid.
O bo vb béo, tong quan cua Clinquart va cs. (1995) khuyén céo rang, giam ty
1¢ tiéu hoa & bo vd béo bod sung lipid nhung ting trong va tiéu ton thic an/kg
tdng trong lai dugc cai thién. Khuyén cao nay dua trén phan tich bd s6 liéu
cta 31 nghién ctru, 105 nghiém thuc, trong cic nghién ctru ndy bd sung dau
thuc vat la yéu t6 chinh dugc thi nghiém. CHy san xuét ra trong da cé trung
binh 1a 19,5 g/kg chat kho thirc an dn vao (SD = 7.2) so v6i ddi chimg khong
bd sung, CH, san xuét ra/l don vi chat kho thuc an an vao di giam 20% (SD
=13,9), min = 2 % va max = 65 % (Machmiiller va Kreuzer, 1999). Chét kho
an vao da giam 5,6 % (SD = 6,6), min = 0,1 va max = 26 %.

Tinh kinh té ciia viéc bd sung lipid vao khau phan gia sic nhai lai cling
can dugc can nhic ky. Gia dau thuc vat hién dang tang trén thi truong thé gioi
trong 10 nam qua. Cau héi dit ra & ddy 1a b6 sung lipid vao khau phan dé

giam phat thai métan hién co kinh té khong va tuong lai thi sao.
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Mic du bd sung dau, md vao khau phan v6i muc dich giam phat thai
métan con dang tranh ludn, cac phu phdm nhiéu dau tir cong nghiép san xuat
nhién li¢u sinh hoc (ba ruou, bia kho hay udt va cac bot hat co dau da tach
chiét dau bang co khi c6 thé 1a cac thic an ty nhién giup giam thiéu phat thai
métan. McGinn va cs. (2009) di bao cdo rang, b bia rugu kho khi thay thé
hat dai mach da lam giam phat thai métan dén 24% & bo thit.

Anh hudng cta bd bia rugu dén san sinh métan ¢ da c6 ludn ludn
khong 6n dinh, ma phu thudc nhiéu vao cac phén dinh dudng con lai cua khéau
phan. DA c6 rat nhiéu nghién ctru dua ngd c6 ham luong dau cao G chua vao
khau phan bo sita & My.
1.4.2.5. Gidm thiéu phdt thdi khi nha kinh tiv cdic hé thong chin nuéi dwa

trén nguon thirc an chit lwong thip

Thirc an chét luong thap nhu cac phu phim cay trong, co chat luong
thap 14 nhimg thic dn quan trong, co sd cho gia stc nhai lai & cac nudc dang
phat trién (Bliimmel va cs., 2009). Ngudn thtic an sin co trong cac hé thdng
chan nudi tréng trot hdn hop co6 thé duoc chia thanh thirc an xanh (co tu nhién
va cdy thtrc an), phé phu pham ciy trong tir ciy ngii coc, cdy ho ddu, rom laa

va céc thirc 4n tinh (hat, kho dau, cam) (Bliimmel va cs., 2009).

Nhiéu k¥ thuat va chién luoc dé ning cao gia tri dinh dudng cua cac
thire an chat luong thip di dugc khuyén cdo ap dung. Devendra va Leng
(2011); Tarawali va cs. (2011) cho rang 4p dung cac ky thuat va chién lugc dé
nang cao gia tri dinh dudng cta cac thic an chat luong thap can duoc xem xét
trong cac hé théng canh tic hdn hop chin nudi-trong trot. O cac nude dang
phat trién, da s6 nong dan hoat dong trong cac hé théng chin nudi-trong trot
hdn hop va hién c6 gan ba ty ngudi phu thudc vao cac hé thdng nay dé co

dugc luong thuc thuc pham cho minh (Herrero va cs., 2010). O nhimg nudc
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nay sb luong cac hé théng chin nudi tham canh rat nho. Trén pham vi rong,
chién lugc giam thiéu phat thai métan cho nhitng hé thong san xuat ¢ nhiing
nudc nay ciing van sé twong tu nhu chién luge ndy ¢ cac nude phat trién. Tuy
nhién, cac lya chon cho gidm thiéu & hé théng chan nudi két hop tré)ng trot

trong nong ho s€ co cac khac biét vi cac nguyén nhan sé€ thao luan dudi day.

Hau hét cac hé théng chin nudi vira néu ¢ cac nudc dang phat trién
dang phai ddi mat vi mot hodc vai mua vu thire an san ¢ khong nhiéu, chét
luong lai thap vi thé chin nudi & nhimg mua nay hodc vang bong hodc ning
suat giam vi gia suc chi séng dua vao mot nguon thic an duy nhat 1a phé phu
phém tréng trot. Vao vu tréng trot hay thu hoach thuc an san ¢6 nhiéu hon,
chat lugng tot hon nhung lao dong lai thiéu, dong co chin tha sin co thé da
ngin can nudi dudng tot (Tarawali va cs., 2011; Owen va cs., 2012). Viéc
nhap khau thirc dn chat luong cao (thirc dn tinh va c6 chit lugng cao) va dua

vao str dung & cac hé théng nay qua nho bé (Bliimmel va cs., 2009).

Trong da sb cac hé thong chin nudi nhé 1é nam trong hdn hop trong
trot-chin nudi ndy, muc tiéu chu yéu la san xuit trong trot, gia stc chi don
gian 1a mot phuong tién dé dat duoc muc tiéu chu yéu néu trén. Cac dau vao
vé lao dong, tién bac va dat dai chu yéu 1a cho trong trot. Trong cac hé thdng
nay chin nudi phai canh tranh véi trong trot (thAm canh) vé dau tu. Chin nudi
& cac nudc dang phat trién khong nhiing c6 gia tri tao ra thyc pham ma con 1a
ngudn phan bon cho trong trot, ngudn sire kéo, dau tu va ngudn bao hiém tai

chd (Udo va cs., 2011), cac ngudn nay s& 16n khi tang qui mo dan.

Lua chon giam thiéu phat thai pht hop nhit cho cac hé théng trong
trot-chan nudi nho 1¢ 12 ting ning suat c4 thé gia suc thong qua cung cap thirc
an t6t hon. Giam s lugng gia suc, dac biét trong cac h¢ théng tu cung tu cép,

cho phép cung cap du thic dn cho dan gia suc duge chon loc theo tiém ning
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di truyén khi ching dugc quan tdm day du vé tha y (Tarawali va cs., 2011).
Theo d6, din dén s& cai thién ning suat ca thé cling nhu nang suit cia dan
(Tarawali va cs., 2011). Trong mét kich ban nhu vay, phat thai métan s¢ giam

cho ¢4 hai, d6 1a cho tong dan gia stic va cho méi mgt don vi sdn pham.

Lua chon giam thiéu phat thai métan kiéu nay s&é mau thuan v6i mong
mudn ciia cac néng hd co dan gia suc 16n hon khong phai vi muyc tiéu san xuat.
Nhu vay, giam kich c& dan doi hoi phai c¢6 cac bién phap nhu co gidgi hoa, st
dung phan bon héa hoc, ché do vay vén va bao hiém hop 1y (Udo va cs., 2011).
Céc bién phap diéu hanh (thué va hop dong - quota) c6 thé s& giam loi ich nuoéi
qua nhiéu gia suc. Lwa chon giai phap giam thiéu ndy dugc khuyén cdo ¢ mirc
cao boi vi né mang lai loi ich cho dau ra ciia chin nuéi va phét thai métan va
gitip giam thap murc d6 tac dong ciia chan nudi voi moi truong, ngudn nude va
st dung dat néng nghiép. Tuy nhién, viéc ap dung rong rii giai phap giam thiéu
phat thai ciing 1a mot thach thic 16n vi cac nguyén nhan vé kinh té va xa hoi
nhu d3 thao luan & trén. Cung cap du thire an c¢6 chat luong twong dbi tot trong
khau phan s& ting nang suat ca thé gia stic. Thirc dn xanh nhu cd va cic cay
thirc an da muc dich nhu c6 voi (Pennisetum purpureum) la cac cay thirc an c6
thé dung ¢ pham vi rong (Saleem, 1998; Mekoya va cs., 2008; Oosting va cs.,
2011; Tarawali va cs., 2011; Owen va cs., 2012). Tuy nhién, nhitng cay thirc
an va cé nay canh tranh gay gat véi cac cdy luong thuc thuc pham vé dat dai va

nuodc.

bong gop tich cuc cua cac cay thuc an ho dau ddi véi d6 mau md cua
dét 13 hoan toan co thé dat duoc vi kha nang ¢d dinh dam cua céc cay nay.
Céc hop chét polyphenols — cac hop chat c6 hoat tinh sinh hoc trong cac cdy
thirc dn ho dau s€ c6 anh hudng tich cuc dén phat thai CHy can duoc tiép tuc

nghién ctru (Owen va cs., 2012).
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Céc loai chat dinh dudng bd sung khic cung cAp mét luong nho cac
chat dinh dudng dé tang luong thirc 4n in vao, ting kha ning tiéu hoa va sir
dung thirc an ciing 1a cac giai phap tot (Oosting va cs., 1994, 1995; Owen va
cs., 2012). Tang liém da dinh dudng uré - ri mat (urea-molasses multi-nutrient
block) phat trién & chau A 1a mot vi du vé bd sung nito cho cac khau phan co
nghéo nito (Sudana va Leng, 1986; Owen va cs., 2012). Vai tro cia cac tang
liém nay (co nitrate) nhu 13 mot giai phap giam phat thai CH, da duoc thao
luan ¢ phﬁn cac chit nhan electron & trén. Khoang chit khac nhu Ca, P, Cu va
Zn 1a cac chat dinh dudng giup cai thién st dung cac thirc n nghéo dinh
dudng. Tuy nhién, han ché cua cac chat dinh dudng ké trén 1a ching chi c6
tac dung khi cac thuc an nghéo dinh dudng 14 thirc dn duy nhét trong khau
phan. Khi ¢6 thic an xanh va thtc an tinh trong khau phan thi tac dung cua
cac chit nhu Ca, P, Cu va Zn s& han ché va khong kéo dai, c6 nghia 1a lam

hiéu qua b6 sung thap.

Sarnklong va cs. (2010), Owen va cs. (2012) d3 tong quan va thao luan
vé cac lya chon dé xtr Iy cac phé phu phdm nong nghiép. Rom lta, mot phé
phu pham trong trot c6 thé coi 1a mot trong sd céc loai thic dn nghéo dinh
dudng. Xir 1y hoa hoc (uré, NH; hodc NaOH) va xt 1y sinh hoc (nudi ndm
tryc tiép trén rom, hay ding emzyme ciia ndm xir 1y rom), tt ca déu nham
muc dich nang cao ty 1¢ tiéu héa clia rom bang cach pha v cau triic vach té
bao, 1am cho phan hemicellulose va cellulose sin sang hon cho tiéu hoa va 1én
men & da 6. Xu Iy rom bang uré (3-5% va 0 trong it nhat 1 tuan) 1a cach s
Iy phd bién nhat duoc khuyén cdo cho cac nudc phat trién. Ammonia dugc
giai phong tir uré va moi truong kiém s& pha vd cau tric vach té bao thyc vat
lam tang lugng thirc an n vao va ty I¢ ti€u hda cua rom. Ngoai ra, rom u uré

cling cung cap thém nito dé€ nang cao gia tri dinh dudng cua rom.
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Céc van dé vé kinh té, lao dong va kha ning thuc hanh 1a cic yéu td
cha yéu can trd viée ap dung k¥ thuat nay trong thuc té (Schiere, 1995; Owen
Vva cs., 2012) mic du di co hang nhiéu thap ky nghién ctru va chuyén giao
(Sundstel va Owen, 1984). Roy va Rangnekar (2006) dd mo td mdt truong
hop rat thanh cong trong ap dung rom @ uré tai An Do, tai ddy ki thuat nay da
gitip néng dan vuot qua tré ngai thiéu thirc dn ¢ vung nhiét doi am. Tuy
nhién, néu cac diéu kién kinh té xa hoi cho phép c6 dugc cac loi ich vé ap
dung rom U uré van con chua biét ro liéu k¥ thuat nay co lam giam phat thai
CH, cho mdt don vi san pham chin nudi hay khong. Tét nhién, néu ty 18 tiéu
hoa cua thic dn ting thi ning suat gia sc cling ting va CH, san sinh tinh trén

mot don vi san phdm chan nudi s€ giam.

Trong mdt vai trudng hop, xtr Iy héa hoc phé phu pham c6 thé lam ting
luong thirc an an vao va ty 18 tiéu hoa nhung lai khéng c6 anh hudng dén
nang suat gia stc. Trong mot thi nghiém véi bo dyc thién lai hudng thit, xir 1y
c6 ga kho voi NH; di 1am tang kha ning tiéu hoa chat kho nhung di khéng
thay duogc cai thién tang trong trung binh hang ngay (ADG) va hé sé chuyén
d6i thie an (FCR — Feed Conversion Ratio) (Krueger va cs., 2008). Anh
huong cua xt Iy thuong co quan hé nghich véi chét luong thirc dn, anh huong
ctia x\r 1y s& cao hon cho thirc an chét luong thap va nguoc lai, dic biét 1a khi
ty 18 tiéu hoa ctia thirc an da xap xi 50% (Schiere, 1995). Can chu y rang, 100
% uré khi ding 0 rom sé& bi thity phan thanh NH; trong mot thoi gian ngin va
phan 16n nito (N) trong uré vi thé s& mat mat dudi dang NH; bay vao khong
khi khi m¢ tai 0 (Makkar va Singh, 1987). Giai phong NH; vao khong khi sé
1a ngudn gay 6 nhiém moi trudng, ¢ anh hudng dén sirc khoe con ngudi. Cau
héi 1a xa 1y phé phu pham ndng nghiép c6 anh hudng dén 1én men & da co
khong? Oosting va cs. (1993), da do dac phat thai CH4 ¢ ctru va bo dugc an
rom lda mi x 1y NH; dén phat thai va khong xtr 1y trong budng ho hap
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(respiration chambers), di khong thdy anh hudng cua xir Iy NH; dén phat thai
métan (CHy,).

Xu ly ding nidm c6 nhiéu hira hen & qui mé phong thi nghiém, nhung
qué trinh kiém soat trong san xuét rat kho khin vi mét khoi luong vat liéu can
xtr Iy (Walli, 2011). Hon thé nita, trong cac thi nghiém nudi dudng, cac chat
dinh dudng sén co va st dung dinh dudng & gia stc da khong duoc cai thién,
day c6 thé 1a 1y do lam cho k¥ thuat nay chua duoc tng dung trong thyuc té
(FAO, 2011a). Mt mat chat kho va giam gia tri dinh dudng cta phu pham
trong trot trong qua trinh sir Iy ndm rat 16n nén tinh kha thi thap (Lynch va cs.,
2012).

Nong dan c6 thé 1a nhitng nguoi nhan ra va xem xét chat luong rom lua
dé c6 cac quyét dinh cia ho trong trong lta (Parthasarathy Rao va Hall, 2003;
Schiere va cs., 2004; Parthasarathy Rao va Bliimmel, 2010). Rom k&, than cao
lvong, ngd c6 giad tri dinh dudng cao hon rom lua, rom lia my va rom laa
mach (Grando va cs., 2005; Blimmel va cs., 2010). Trong cung mot loai cay,
san luong (rom), chat luong phu pham rat bién dong nén chon va nhan gidng
laa trong dé cai thién chat luong rom ma khong anh hudng dén ning suét hat
s€ la cac giai phap hiru hiéu (Grando va cs., 2005; va Blummel va cs., 2010).
Tang sir dung cac phé phu pham nong nghiép 1am thirc an co thé sé lam giam
luong chét hiru co (organic matter - OM) (Tarawali va cs., 2011). Tao cac
gidng lta c6 chat luong rom t6t 13 mot tiém ning dy hira hen ting ning suit

gia stic va giam phat thai CH, & nam An Do (Bliimmel va cs., 2010).
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1.5. TINH HINH NGHIEN CUU TRONG VA NGOAI NUGC
1.5.1. Tinh hinh nghién ctru giam thiéu métan sinh ra tir chiin nuéi bo thit
& trén thé gioi

D3 c6 nhiéu nghién ciru trude ddy nham giam thai khi CH, tir chin nudi
bo noi riéng va gia stc nhai lai noi chung.

Johnson va cs. (1972) thiét ké thi nghiém kiéu 6 vudng Latin trén bo
duc thién an BCM khoang 1,1g/100 kg khéi luong/ngay va khong thay anh
huéng cia BCM dén luong thirc 4n an vao, ting khéi luong hoic ty 18 tiéu
hoa, nhung cac tac gia lai thiy c6 su giam nong d6 métan rat dang ké trong
khi da co ngay sau 3 gio' cho an va néng d6 nay giam téi 50% lic 15 gio sau
khi an nhung dén 24 gid sau khi an thi anh huong dén nong d6 CH,4 khong

con ton tai nira.

Knight va cs. (2011) cho thay sy giam CH,4 ¢ da c6 dién ra rat manh va
trc thi & bo can sita cho an chloroform. Anh huéng cta chloroform kéo dai
dén 42 ngay mic du lugng CH, san xuét ra trong da co ting tir tir dén dén

mirc bang 62% luc chua cho an chloroform.

Nolan va cs. (2010), van Zijderveld va cs. (2010; 2011a, b), cho thay
khi nitrate dugc dua tir tir vao khau phan di cho phép co sy thich tng va
khong thay xuat hién van dé gi vé strc khoe.

Leng (2008) ciing chi ra rang sulphur c6 thé tuwong tic véi trao doi
nitrate trong da co va da thao luan vai tro tiém ning ctia molybden va cach bd
sung nitrate vao khau phan gia stic nhai lai (thong qua cac khoi liém hodc thay
thé NH; 1ong va urea trong xt Iy rom).

Cockwill va cs. (2000) cho thiy, vi du, lugng banh dinh dudng ri mat
protein cta bo céi thit trén ddng co trung binh 13 445 g/con/ngay nhung dao
dong tir 0 dén 1.650 g/con/ngay (SEM = 438 g/con/ngay).
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Leng (2008) tong hop sb liéu cua Faulkner va Hutjens (1989) cho thiy,
mot s loai thirc dn ¢6 ham luong nitrate cao tir 2,6 - 2,9% tuong (mg voi ngd
1l va co6 Xu Piang tuoi chit nhé. O mirc 2% chat kho khau phan (dry matter -
DM), vi dy, ngd U trong khau phan 1a 25%, mot bo sita an vao 25 kg
DM/ngay thi luong nitrate an vao tir ngd 0 1én dén 125g/ngay. Luong nitrate
trong co chin tha va co trong phu thudc vao luong phan nito sit dung. Theo
Lovett va cs. (2004), ct mdi 1% protein tho ting 1én (tir 13 1én 23%) & co
Ryegrass do bon phan nito thi lugng nitrate trong co ting tuyén tinh
0,035g/kg DM. Vi 1y do nay, rat can tinh mic do nitrate da c6 sin trong khau

phan co s trudc khi bd sung nitrate.

Kurihara va cs., 2009 di bao cdo rang, phat thai N,O trung binh mot
ngay o bod cai nudi trong budng ho hap 1a 10,0 mg N,O-N. Trén co sé cac sd
liéu nay, cac tac gia da tinh duogc lugng N,O phat thai trong mdt ngay va ca
nam tuong tng tr mot bo 1a 5,2 + 4,15 mg va 2,64 £ 1,65 g N,O-N. Luong
nitrate dn vao tir bd sung thirc an c6 thé anh hudng dén N,O phéat thai tir da co

van con chua ro va can nghién ctru thém.

Foley va cs. (2009) bo sung fumarate cho thay khong anh hudong dén
san sinh CH, da cd, c6 mdt vai truong hop, lugng thirc dn an vao giam.
Nghién ciru ciia Kolver va Aspin (2006) trén bo sita dugc chin tha ¢ dong co
c6 ty 18 tiéu hoa cao da khong thay co anh hudng nao cta fumarate dén lugng
thitc dn an vao, chét ran trong stra (md, protéin), té)ng CH, san xuit ra trong
da co khi dung fumarate véi liéu tuong d6i cao (5% DM khau phan).

Theo cac quan sat ciia Grainger va cs. (2009a) vdi bo sira chin tha trén
dong co duoc bod sung thirc dn hat thi phat thai CH, da giam t6i 30%, nhung

nang suat stra chi giam 10%.
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Phén tich mot s6 thi nghiém (A meta-analysis) in vivo véi tanins cta
Jayanegara va cs. (2012) cho thay: c6 mot quan hé kha chit ché gita ham
luong tanin trong khau phan va luong CH,4 san xuét ra trén mot don vi chat
hita co tiéu hoa. Tuy nhién, cac tac gia ndy cho thiy, c6 mot khuynh hudng
giam luong thirc 4n 3n vao va giam dang ké c6 ¥ nghia thong ké ty 18 tiéu hoa
(P =0,08), dac biét 1a tiéu hoa protein thd (CP - Crude Protein) khi ham luong
tanin trong thirc &n ting 1én (giam ty 1¢ tiéu hoa 0,16 % cho mdi g tanin ting
thém/kg vat chat kho khau phan). Péi voi NDF, ty 1 tiéu hoa NDF giam 0,11
% cho mdi g tanin ting thém/kg vat chat kho khau phan.

Két qua phan tich tir rat nhiéu sb liéu (meta-analysis) cho C; va C, cta
6 va co ho dau ving 4m va ving lanh do Archiméde va cs. (2011) tién hanh
cho thay, san xuat CH, & gia stc cho #n thirc 4n ho dau c6 ham luwong tanin
cao thip hon so véi gia suc an thirc an ho dau co6 ham luong tanin thp (37,2

va 52,2 lit CHy/kg chét hitu co tiéu hoa).

Trong cac nghién ctru voi cac khau phan chat luong thip c6 chira tanin
o dac (Waghorn, 2008), luong thirc 4n dn vao va ning suit gia stc khong bi

anh hudng ti€u cuc.

Nghién ctru ctia Broderick va cs. (2012) cho thay, khong ¢6 anh huéng
dang tin ciy cta co birdsfoot trefoil chta tanin thip cao va trung binh dén
nang suét sira ctia bo sita. Hiéu qua st dung thure an va hi€u qua st dung thic
an cho 1 kg sita hiéu chinh trong nghién ctru nay giam & khau phan co
birdsfoot trefoil & chua so v6i khau phan co alfalfa @ chua.

Grainger va cs. (2009a) d3 dung tanin cb dic (163 va 326 g/ngdy) dé bd
sung vao khau phan cho bo sita trong 5 tuan lién tiép va thdy c6 su giam dang

tin cay vé thong ké vé lugng métan san xuat ra & da ¢ bo duge bo sung tanin,
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nhung lai khong thay anh huong cta tanin néu tinh luong CH, san sinh ra/mot

don vi md stra va protein sita.

Benchaar va Greathead (2011) két luan rﬁng, mot vai loai dau thiét yéu
(dau t6i va cac dan xuat va cinnamon) di 1am giam san sinh CH, in vitro. Cac
hop chat nay da khong dwoc nghién ciru nhidu trong diéu kién in vivo va
khéng o6 bang chtng 1a chung c6 thé duge st dung thanh cong nhu mot chat
trc ché sinh métan & da co. trong mot vai trudng hop nhu voi 14 cdy Origanum
vulgare, anh huéng dén giam san xuat métan 1a dang ké va c6 khuynh hudng
1a str dung 14 ndy lam tdng ning suat sita va hiéu qua str dung thirc an & bo sita
(Tekippe va cs., 2011; Hristov va cs., 2013), nhung cac két qua niy can phai

duoc ching minh 13 van ding cho cac thi nghiém dai hoi hon.

Eugene va cs. (2008) bao céo rang, khi b6 sung lipid vao khau phan da
lam giam san sinh CH, trong da co6 bo sita 9%, nhung ciing lam giam 6,4%
luong chat kho an vao (DMI-Dry Matter Intake), két qua 13, khong co su khac
biét vé CH, tinh trén mot don vi DML Tuy nhién, cac tic gia nay ciing bao
céo rang vi khong c6 anh hudng dén ning suat sita hiéu chinh di kém véi
giam DMI nén két qua 13 c¢6 khuynh hudng ting hiéu qua st dung thire an khi
bo sung lipid (d::iu thuc vat). Thém nira, khi tinh toan cho mot don vi sita da
hiéu chinh theo m& sita, CH, san xuét ra tai da c6 giam khi bo sung lipid (0,82

so vo1 0,75 MJ nang lugng trong CHy/kg stra hi¢u chinh, P = 0,04; n = 25).

Beauchemin va cs. (2007b) di so sanh m& dong vat va dau hudng
duong (c6 khoang 48% a xit béo khong no), ca hai dugc bod sung & mirc 3,4%
vat chat kho (DM) khau phan cho thdy, khong c¢6 anh huéng dén kha ning
tiéu hoa chat khé (DMD-Dry Matter Digestibility) va kha ning tiéu hoa NDF
(NDFD), lugng thurc an an vao va tang trong trung binh (ADG) & bo. Lugng

CH, san xuét ra ¢ da co giam 12% thiy & ca hai loai m& va khong thiy anh
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huodng cta a xit béo khong no. Trong mot nghién ctru khac ctia cung nhom tac
gia (Beauchemin va cs., 2009b), khi dua cac hat c6 dau da nghién vao khau
phan bo tiét sita & mic 9 dén 10% vat chat kho (DM) khau phan (6,7 dén
7,3% md thd) di thay CH, san sinh ra trén 1 don vi sira da hiéu chinh giam
15%. Van Zijderveld va cs. (201 1c) da khong thay anh hudng ctia ngudn a xit
béo dén hiéu qua giam phat thai khi métan.

Woodward va cs. (2006) thir xem xét anh hudng cta dau thuc vat va
dau c4 dén ning suat sira va phat thai CH, trong thi nghiém ngan ngay (14
ngay) va dai ngay (12 tuan). Két qua cho thay, lipid di giam CH, mot cach
dang tin cdy vé mat théng ké trong thoi gian ngin (14 ngdy), nhung anh
huong nay khong thdy sau 12 tuan ¢ thi nghiém dai ngay. Cac tac gia trén dua
ra két luan, lipid khong thich hop cho muc dich giam phat thai métan ¢ bo sita

va can than trong khi dung lipid dé giam phat thai & bo sira.

Holter va cs. (1992) thay c6 su giam CH, dang tin cdy vé thong ké trong
mot thi nghiém kéo dai 16 tudn ¢ bo vit sita khi khau phan dugc bd sung hat
bong ca vo (4,1 va 6,8 % md cua khau phan), nhung anh hudéng c6 vé mat di
khi san xuat CH, & da co duoc tinh trén 1 don vi vat chat kho an vao hay nang
suét sira. Tuy nhién, hat bong cd vo dugc bao cao 1a mot thic an rat hiéu qua
dé giam phat thai CH, 1au dai trong nghién ctru ctia Grainger va cs. (2008),
sau 5 va 12 tuan (Grainger va cs., 2010b).

Grainger va Beauchemin (2011) tién hanh 6 nghién ctru dai hon (6 dén
36 tuan, chu yéu trén bo sita) va da két luan rang, hiéu qua ciia bd sung md
trong khau phén dén san xuit CH, & da c6 1a kha rd rét, tuy nhién, anh huong
nay khong nhat quan trong 6 thi nghiém. Anh hudng ciia dau thyc vat bo sung

vao khau phan dén giam phat thai CH, ciing dugc quan sat thdy trong cac
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nghién ctru ctia Martin va cs. (2011), mic du két qua nay khong thiy & bo duc

non (Eugene va cs., 2011).

Mot nghién ctru ctia Atwell va cs. (1988) vé anh hudng cua hat ngod co
nhiéu dau va ngd 1 chua nhiéu dau va anh huéng két hop cua chung dén bo
sita cho thdy, khong c6 loi ich gi vé niang suit sira khi cho an nhu trén, thuc té
hiéu qua sir dung thirc an con giam. Két qua twong tu cling dugc qua bio cdo
cua LaCount va cs. (1995) va Whitlock va cs. (2003). Tuy vay, Weiss va
Wyatt (2000) lai thdy ning suit sita ting khi sir dung ngd @ chua c6 nhiéu dau
(6 mitc DMI tuong tu) nhung lai thiy protein sita giam. V&i cac dap ung
khong nhu mong doi, ning sut giam va gia ca cao, ngd c¢6 ham luong dau
cao khong phai 1a mot thirc an nén lwa chon nhu 13 ngudn dau c6 nhiéu a xit

béo chua no dé giam phat thai khi nha kinh ¢ gia stc nhai lai.

Hardin (1968), Zemmelink va cs. (2003), Abegaz va cs. (2007), va
Blimmel va cs. (2009) da quan sat thiy anh huong 16n trong st dung va chia
sé cac ngudn thirc dn chin nudi hién c6 bai qua nhiéu gia stc: (i) su san co cua
ngudn thic dn co chat luong tt va trung binh 1a khong du dé nudi gia stc; (ii)
thirc an chat lugng thap co trong khau phan din dén ning suét cta cac thé gia
stc ciing nhu toan dan khong dat t6i wu. Vi thte 4n thi khong du, dan gia suc
lai 16n d4 tao strc ép cho viée sir dung qua muic cic ngudn thic an chat luong

thap.

1.5.2. Tinh hinh nghién ctru giam thiéu métan sinh ra tir chiin nudi bo thit
& Viét Nam

Tir trude dén nay, trong linh vuc thic dn chin nudi ching ta co hai
quan diém trai chiéu nhau vé vai tro ciing nhu tic dung cia tanin. Mot s6 nha
khoa hoc cho rang tanin 1a mot hop chat khang dinh dudng vi tanin két hop

vO1 protein cua thirc an va voi ca enzym dudng tiéu hod lam giam ty 1€ ti€u
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hoa protein thurc an, gidm thu nhan thirc n, gidm sinh trudng, giam san lugng
ctia vt nudi (Duong Thanh Liém, 2008) va can phai khic phuc anh hudng co
hai cua tanin bang cach xtr 1y kiém hodc phdi hop thuc an chira tanin voi
sunphat sit hodc polyethilene glycol - 4000 (PEG-4000) (Vii Duy Giang,
2001). Nguoc lai, theo Nguyén Xuan Trach (2003) lai cho rang bd sung tanin
vao khau phan an cua gia stc nhai lai & muc thip (20-40 g/kg vat chat kho
thire 4n) s& 1am ting hiéu quéa st dung protein cua gia stc. Dé dat dugc hai
muc tiéu giam thiéu métan va duy tri duoc ty 18 tiéu hoa cua khau phan,
chung ta can phai xac dinh dugc ngudn tanin ciing nhu ty 1& bo sung vao thich

hop khau phan an cua gia stc nhai lai.

Trong cdy, & cac bd phan cang duoc tiép xuc nhidu v4i anh sang mit
troi thi ham lugng tanin cang cao. Trong khi d6, Viét Nam 1a nudc nam trong
khu vuc nhiét déi, c6 thoi gian chiéu sang hang nam 16n thi hau hét cac loai
thuc vat déu chira mot ham luong tanin nhét dinh. Dic biét cac loai thuc vat
c6 vi chat thi c6 ham lugng tanin kha cao. Vi du nhu tanin cua 1a ch¢ chiém
12,68% vat chat khé (Lé Tu Hai, 2010), trong ciy keo 14 tram (Acacia
auriculiformis) va cdy kim phuong (Bonducpina pulcierrina) c¢6 ham lugng
tanin 1an luot 13 16,63 va 7,69% vt chat kho (HO Thi Lidu, 2004). Nhu vy ta
c6 thé stir dung nguon tanin sin cé tir thyc vat bd sung vao khau phan an cia

gia sic nhai lai dé giam thiéu khi métan.

Niam 2011, trong khudn khd cua dé tai thuong xuyén ctia bd mon Dinh
dudng va Thire an chin nudi - Vién chin nudi da tién hanh cac thi nghiém in
vitro xac dinh dong thai sinh khi ctia 4 loai cay ho dau (ché dai, keo dau, dau
Son Tay, than 14 lac sau thu hoach) va ngon 14 san dugc phéi trén voi chat nén
(50% rom kho 50% cam gao tinh theo vét chat kho) theo céac ty 18 khac nhau.
Két qua cho thdy ham lugng tanin trong céc loai thirc dn ndy kha cao, dao

dong tir 2,5 — 5% VCK. Trong sb cac loai cay thirc an ndy, keo ddu co tac dung



48

lam giam luong CH, sdn sinh ra nhiéu nhat, dic biét véi ty 1€ phéi tron 40%
keo dau co thé 1a giam dén 13% so voi khau phan di ching chi ¢6 rom va cam

gao.

Nam 2016, trong khuon khé cua dé tai doc 1ap cap Nha nude (Nghién
clru cac giai phap khoa hoc cong nghé giam thiéu phat thai khi métan (CH,) ra
moi trudng trong chan nudi bo sita, bo thit) do tién si Chu Manh Thang chi
tri, dé tai duoc thyc hién trén d6i tuong bo sita va bo thit. Két qua cho thay
cho thay: (i) St dung cdy ngd U chua trong khau phan lam thirc an cho bo da
cai thién ting ning suat sita 5,98% (bo sira), ting khéi lugng 9,75% (bo thit)
va hiéu qua chuyén hoa thiic dn so véi 16 an khau phan an truyén théng dong
thoi giam ro rét mirc d6 phat thai métan. Cuong dd phat thai khi métan tinh
trén 1 kg sita tiéu chuan giam 17,8% (L/kg FCM-sita tiéu chuan) (bo sira) va
tinh trén don 1kg thit san xuat giam 13,34% so véi bo dn khau phan an truyén
thong; (ii) B6 sung thirc n tinh trong khau phan nuéi bo thit 1én 20% va 30%
(ty 1& % tinh trong khau phan) di 1am ting kha ning ting trong ctia bo cao
hon tuong Uimg 64,5 va 85,6% va giam muc do phat thai CH, trén 01 kg thit
san xuat twong tng 9,7 va 10,0% so v6i 16 doi ching (an 100% thirc dn thod
xanh): (iii) Trong diéu kién chat luong khau phan & Viét Nam, khi cho bo an
v6i mirc 100 va 120% cho két qua 12 san luong sira trung binh ting 11,45% va
16,17% véi hé sb sut sita nam trong gidi han 6-10% (bo sita) va kha ning
tang khéi lugng ctia bo cao hon tuong tmg 12 13,3% va 33,3% (bo thit); dong
thoi giam cuong d¢ phat thai khi métan tuwong ung tir 10%-15% trén bo can
stra va 9%-17% trén bo tiét sita cling nhu twong tng 8,2% va 21,7% CHy, thai
ra trén 01 kg thit san xuat so véi bo an khau phan an muc in 80% tinh theo
nhu cdu NRC (Chu Manh Thang va cs., 2016; Tran Hiép va cs., 2016; Chu
Manh Thang, 2017).
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1.6. GIOI THIEU MOT SO CAY THUC AN CHUA TANIN SU DUNG TRONG
NGHIEN CUU

1.6.1. La ché (Camellia sinensis)

Ché (camellia sinensis) xuat xt tir Pong A, Nam A va bong Nam A,
nhung ngay nay né duogc trong phd bién ¢ nhiéu noi trén thé gidi, trong cac
khu vuc nhiét doi va can nhiét di. N6 1a loai cay xanh luu nién  moc thanh
bui hodc cac cay nho, thong thudng dugc xén tia dé thap hon 2 mét (6 ft) khi
duogc trong dé 1ay 14. N6 co6 ré cai dai. Hoa tra mau tring anh vang, dudng
Kinh tir 2,54 cm, véi 7 - 8 canh hoa. La cua tra dai tor 4-15 cm va rong
khoang 2-5 cm. L& tuoi chtra khoang 4% caffein va chira nhiéu tanin. La non
c6 sac xanh luc nhat dugc thu hoach dé san xuat tra. O thdi doan d6, mat dudi
14 ¢6 16ng to ngan mau trang. L4 gia thi chuyén sang mau luc sim. Tuy lua
tudi ma 14 tra c6 thé dung lam thanh pham tra khac nhau vi thanh phan hoa
hoc trong 14 khac nhau. Thong thuong, chi c6 14 chdi va 2 dén 3 14 méi moc

gan thoi gian d6 duoc thu hoach dé ché bién.
1.6.2. L4 keo tai twong (Acacia mangium Wild)

Keo tai twong (Acacia mangium Wild) 1 cay gd c6 ngudn gbc & dong
bac Queensland, Australia. Pay 1a cdy gd trung binh, tudi thanh thuc thudng
cao trén 15m, duong kinh 40- 50 cm, cay non mdi moc lic dau (khoang 1- 2
tudn tudi) co 14 kép 16ng chim 2 1an, sau d6 mdi ra 14 that, 14 don mau tring
hodc mau vang nhat, 14 Keo tai tuong to, rong khoang 10 cm c6 thé dung cho
dé an v6i s6 lugng han ché. L4 c6 nhiéu tanin nén tinh ngon miéng thap. Hoa
nhd mau tréng hodc vang, cum hoa dang bong & nach 1a. Qua dau, dai, X04n

lai nhiéu vong, mau nau dam
1.6.3. La ché dai (Trichanthera gigantea)

Tén khéc: cay cheé khong 16


https://en.wikipedia.org/wiki/Queensland
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Tén khoa hoc: Trichanthera gigantea
Ngudn gbc: Colémbia
Nhap vao Viét Nam nam 1991

Dic diém: Cay Trichanthera gigantea thuoc ho Acanthaceae va phu ho
Acanthoideae, c6 ngudn gdc tir chan d6i Andean, Colombia va ciing c6 thé
tim thay nhiéu noi trén thé gisi ¢ doc subi hoac ving dam lay tir Costa Rica
dén Nam My. La cay thic an c6 nhiéu trién vong vi n6 thich hop véi nhiéu
diéu kién sinh thai khac nhau tir d6 cao 0 - 2000 m so véi mat nude bién. N6
c6 thé thich nghi tét vai diéu kién khi hau nhiét d6i am véi luong mua hang
nam tir 1000 dén 2800 mm. Cay c6 kha nang phat trién tot & ving dat axit
(pH: 4,5) va luong phan bon thap nhung phai c6 kha nang thoat nudc cao.
Khéng phai la cdy ho dau nhung cay Trichanthera gigantea cé kha nang sinh
truong cao va chiu cat toan b nhiéu lan. Cay cd kha nang phat trién trong
diéu kién trong khong duoc bon phan, cé kha nang cé dinh nito & bo ré
(Preston, 1991).

Cay g6, than cao 4-5m, séng lau nam. Than moc thang, c6 nhiéu mau
16i nho, phan bo thang hang doc theo than tao nén 2-4 dudng bén ¢ 2 phia cla
than. Khi con non thin mém mong nudc. Sau 6 thang sinh trudng than hoa gb
cing phia ngodi, mau nau, phia trong mém, nhung khong hoa bac. L&
Trichanthera mau xanh sam moc ddi chéo chix thap, 14 don nguyén, min va

hoi rap. Khi kho6 1a nga mau den.

Trichanthera gigantea c6 kha ning ra ré tir géc dén ngon, ngay ca mot
mau 14 nho. Tuy nhién khong ¢ kha ning tao thanh ciy méi. Kha ning nhan
gidng vo tinh cua Trichanthera gigantea rat nhanh. Trong 6 thang, tir mot cay
non it nhat c6 thé cho ta 100 cady méi (khdng tinh theo cap s6 nhan).

Trichanthera gigantea chi ra hoa & mién Trung va Nam, nhung khong tao
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thanh qua va hat, & mién Béc chua thdy Trichanthera gigantea ra hoa. Cay

thuong ra hoa vao thang 12 hang nam.

Gia tri dinh dudng cua l& cay Trichanthera gigantea cho gia suc khéa
cao. Ham luong protein thé (CP) cua la dao dong tir 15 - 22% va hau hét 1a
protein that, protein c6 a xit amin can bang nhu béo hoa dau Preston (1995).
Ham lugng canxi dac biét cao so vai cac cdy bui khac (Rosales va Galindo,
1987; Rosales va cs., 1992). La thire an tt cho gia stc nhai lai, dic biét 12 gia

stic cho sita. Trong 14 6 nhiéu tanin c6 dic (Rosales va cs., 1989).

Bang phuong phép tiéu hoa da cé dé xac dinh ty Ié tiéu hoa ddi voi cay
Trichanthera gigantea cho thay ty 1¢ phan giai chat kho 14 cay nay 1a 77%.

1.6.4. La keo la tram (Acacia auriculiformis)

Keo 14 tram hay tram bong vang c6 tén khoa hoc la Acacia
auriculiformis 1a mdt loai cay thudc chi Keo (Acacia). Pay la cay thudc ho
Dau, ¢ ré ¢ ndt san ky sinh chira vi khuan nét ré c6 tac dung tong hop dam tu
do, cai tao moi trudng dat, chdng x6i mon va ring phong ho nén thudng duoc
dung nhiéu trong cai tao dat san xuat 1am nghiép. Cay nay phan bé tu nhién &
vung Indonesia va Papua New Guinea. Hién tai duoc trong rong réi tai nhiéu

qudc gia ¢ ving nhiét doi trong d6 c6 Viét Nam.

Céy thuong xanh cao 15-30 m. L& dai 10-16 cm, rong 1,5-2,5 cm.
Khong st dung phd bién l1am cay thitc dn. O An Do st dung cdy 1 nam tudi
1am thtrc dn cho bo. Trong than, 14 ¢6 nhiéu tanin.

1.6.5. La cay keo ddu (Leucaena leucocephala)
Cay keo dau c6 tén khoa hoc la Leucaena leucocephala. Cay keo dau
c6 san luong 14 tuong dwong véi khoang 2-20 tan khéi lugng kho/ha/nam va

cui khoang 30 — 40m*/ha/nam, san luong c6 thé gip d6i ¢ nhimg khu vuc c6


https://vi.wikipedia.org/wiki/Chi_Keo
https://vi.wikipedia.org/wiki/H%E1%BB%8D_%C4%90%E1%BA%ADu
https://vi.wikipedia.org/wiki/H%E1%BB%8D_%C4%90%E1%BA%ADu
https://vi.wikipedia.org/wiki/Vi_khu%E1%BA%A9n_n%E1%BB%91t_r%E1%BB%85
https://vi.wikipedia.org/wiki/C%E1%BB%91_%C4%91%E1%BB%8Bnh_%C4%91%E1%BA%A1m
https://vi.wikipedia.org/wiki/Indonesia
https://vi.wikipedia.org/wiki/Papua_New_Guinea
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khi hau thich hop. N¢6 cling 1a loai cay rat hiéu qua trong vi¢c ¢6 dinh dam,
v6i khéi lugng 16n hon 500kg/ha mdi nam.

Va0 nhitng nam 70 va dau nhig nam 80, Leucaena leucocephala
(Lam.) de Wit (leucaena) duoc coi 1a cdy than ky vi da duoc trdng thanh cong
& nhiéu nudc trén thé gioi, 1a cdy co gia tri dinh dudng cao, sir dung dugc cho
nhiéu muc dich. Udc tinh dién tich trén thé gidi cua keo dau vao nhirng nam
1990 14 2-5 triéu ha (Brewbaker va Sorensson, 1990). Leucaena c6 ngudn goc
tir Trung My va gia tri nhu mot cdy thic an da duoc biét dén trén 400 nim
trude boi nhitng nguoi di xam Iuwge Tay Ban Nha (Brewbaker va cs., 1985).
Cay nay duoc dua vao Australia cudi thé ky 19 va da trd thanh cdy tu nhién &
day vao nam 1920 (White, 1937). Leucaena da duogc biét 1a c6 gia tri dinh
dudng cao twong dwong co Alfalfa. Tuy nhién Na (Natri) va | (I6t) cta cay
thap, cdy c6 nhiéu tanin trong 14 va cong (Jones, 1979). Trong 14 va cong c6
doc t6 12 mimosin (Jones, 1979). Ning suét gia stc cho an bd sung keo dau

kha cao (Jones va Jones 1984, Davison, 1987).
1.6.6. Ngon 14 san (Manihot esculenta Crantz leaves)

San (Manihot esculenta Crantz) 14 mot loai ciy trong nhiét doi dugc
trong rong rai ¢ Viét Nam, co tiém ning 16n trong cung cap ngudn tinh bot
cho ca ngudi va vat nubi. Ngon 14 san 1a phy pham sau thu hoach c6 thé dung
lam thtrc n bod sung nhu mot nguodn protein cho vat nudi théng qua u chua
hodc phoi kho 1am thtrc an. Chat luong ctia ngon 14 sin bién dong theo timg
gidng va thoi gian thu hoach, vi du, nhu ham lwong Protein thé va tanin dao
dong tuong tmg tir 19 - 23% va 3,14 - 4,26% vat chat khd (Khang va
Wikstonson, 2000; Man va Wiktorson, 2001; 2002; Arvidsson va Sandberg,
2003).
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CHUONG II: VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. BOI TUONG, THOI GIAN VA PIA PIEM NGHIEN CUU
2.1.1. Poi twong nghién ciu

- B0 lai Sind mé 15 do dat canul va bo lai Sind giai doan sinh truong.

- Sau lodi cdy thuc an chéra tanin bao gdm: Ngon 14 cdy keo dau
(Leucaena leucocephala), ngon la cay keo la tram (Acacia auriculiformis),
ngon 14 cay keo tai twong (Acacia mangium), la che (Camellia sinensis), ngon
|4 san (Manihot esculenta Crantz), 14 ché dai (Trichanthera gigantea).

- Tanin tinh khiét.

2.1.2. Pia diém nghién ctru

Pia diém nghién ctru: B0 mon Dinh dudng va Thuc an chan nuoi,
Trung tdm thuc nghiém va bao ton vat nudi, (Vién Chin nudi). Vién Héa hoc
cac hop chét thién nhién (Vién ham 1am khoa hoc va cong nghé Viét nam)
2.1.3. Thoi gian nghién ciru: tir 2013 dén 2019
2.2. NOI DUNG NGHIEN CUU
2.2.1. Xac dinh thanh phan hda hoc va gia tri dinh duong cia mét sb
ngon la cay thire an chira tanin cho gia suc nhai lai

Muc dich: x4c dinh dugc thanh phan héa hoc va gié tri dinh dudng, dic
biét 1a ham lugng tanin cia ngon la cay keo dau, ngon 14 sin, ngon 14 cay keo
14 tram, ngon 14 cay keo tai tuong, 14 ché va ché dai dé bo sung vao khau phan

cho bo lai huong thit.
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2.2.2. Xac dinh anh hwéng cia ngudn va mirc bd sung mét sé loai ngon 14
cay thire An chira tanin vao chat nén dén toc do va dic diém sinh khi in
vitro, lwgng métan san sinh, ty 1€ tiéu hoa in vitro, gia tri ning lwgng ME

va lwgng axit béo mach ngin

Muc dich: xac dinh cdy thirc dn chta tanin ndo tét nhat, hop Iy nhat dé

bo sung vao khau phan cho bo lai huéng thit.

2.2.3. Xac dinh anh hwéng cia mirc bd sung ngon la cay thire an chia
tanin vao khau phan dén lwong métan phat thai, ty 1€ tiéu hoa va tich liy

nito’ ¢ bo lai Sind sinh trwéng

Muc dich: xac dinh mac bo sung thich hop ngon 14 cy thac in chia
tanin da chon ¢ noi dung 2.2.2 vao khau phan lam giam luong métan phat
thai, ty 1¢ tiéu hoa va tich lily nito t6t & bo lai Sind sinh truong.

2.2.4. Xac dinh anh hwéng cia mirc bd sung ngon la cay thire an chia
tanin bd sung vao khau phan dén phat thai métan, ting khoi lweng va

hiéu qua chuyén hoa thire in ciia bo lai Sind sinh truéng

Muc dich: xac dinh mac bd sung ngon 14 cay thuc in chia tanin da
chon bo sung vao khau phan cho phat thai khi métan thap nhat, ting khoi
lugng cao nhat, hiéu qua chuyén hoa thic an tét nhat cua bo lai Sind sinh
truong dé xay dung khau phan trong san xuat.

2.3. PHUONG PHAP NGHIEN CUU
2.3.1. Xac dinh thanh phan hoéa hec va gia tri dinh dwéng cia mét so

ngon la cay thac an chara tanin cho gia suc nhai lai

Vat lieu nehién curu va chuén bi thi nghiem

Sau (6) loai cay thirc an c6 ham lugng tanin cao duoc thu thap tai cac

noéng ho & huyén Ba Vi — Ha Noi bao gom:
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— Ngon la cay keo dau (Leucaena leucocephala)
— Ngon la cay keo l& tram (Acacia auriculiformis)
— Ngon la cay keo tai turgng (Acacia mangium)

— L& che (Camellia sinensis)

— Ngon la san (Manihot esculenta Crantz)

— Lache dai (Trichanthera gigantea)

Moi mau sé duoc léy tai 5 vi tri khac nhau trén cung noi tré)ng sau do
chat nhé (2-3 cm) va trén déu va mdi loai léy khoang 2 kg tuoi lam mau dai
dién. Tat ca cac miu dai dién s& dugc cin va chia 1am hai phan sy tai 45°C
trong 3 ngay. Sau 3 ngdy sdy mot phan duoc 1iy ra cin va nghién nho qua mat
sang Imm. Phan con lai tiép tuc siy & 105°C trong 2 ngay dé xac dinh vét
chat kho cua tung loai thure an. Phan nghién nho s€ duoc chia lam hai, mdt
phan dem phén tich thanh phan hoa hoc, phan con lai dua vao 1am thi nghiém
in vitro gas production.

- Phan tich thanh phan hoa hoc cua mau: Tét ca cé4c loai cay thirc an gidu
tanin duoc phan tich cac chi tiéu: Vat chat khd (Dry matter-DM); protein thd
(Crude Protein-CP); m& (Crude fat-EE); xo tho (Crude fiber-CF) va khoang
tong sb (Ash) theo cac tiéu chuan TCVN 4326-2007, TCVN 4328-2007,
TCVN 4321-2007, TCVN 4329-2007, TCVN 4327-2007, riéng NDF, ADF
duoc xac dinh theo phuong phap ctia Goering va Van Soest (1970). Tat ca cac
chi tiéu phan tich dugc tién hanh tai Phong phan tich thic an va san pham
chin nudi, Vién chin nudi. Tanin tong sb (thé hién bang % vt chat khé) dugc
phén tich theo phuong phap cuia AOAC (1975) tai phong phén tich hitu co va
nghién ctu cau tric — Vién Hoa hoc cac hop chat thién nhién (Vién ham 1am
khoa hoc va cong nghé Viét nam).

- Thi nghiém in vitro gas production: tién hanh theo thu tuc caa Menke

va Steingass (1988) (xem Phu luc trang 152). Dich da co duoc lay tir hai bo
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mo 16 do gidéng lai Sind an khau phan thire an (co voi, bot du twong, bot sin,
bot ngd, cdm gao) theo tidu chuan NRC (1996) (10-11 MJ/kgVCK va 12-14%
protein thd trong khau phan) nudi cung diéu kién, trudc khi cho an sang dé
dam bao thanh phan vi sinh vat va hoat luc enzym cua vi sinh vt trong da co
tuong d6i 6n dinh.

Cac chi tiéu theo doi va phwoneg phap xac dinh

- Béng thai 18n men: Tong luong khi san sinh & thoi diém 0; 3; 6; 12; 24;
48: 72 va 96 gio sau khi bat dau u dugc ghi chép dé xac dinh dong thai 1én

men cua tung loai ngon la céy thic an ¢6 ham lugng tanin cao .

- Ty 1é tiéu hoa chdt hitu co (OMD) va gid tri ning lwong trao déi (ME):
Dua vao luong khi sinh ra tai thoi diém 24 gio sau khi @, két hop véi thanh
phan hoa hoc cua tirng loai ngon 14 cay thire an dé woc tinh ty 1é tiéu hda chat
hitu co (OMD) va gi4 tri ning luong trao doi (ME) cho gia sic nhai lai cua
ching theo cac phuong trinh cia Menke va Steingass (1988):
OMD (%) = 14,88 + 0,889*GP24 + 0,45*CP + Ash
ME (MJ/kg DM) = 2,20 + 0,136*GP, + 0,057*CP +0,0029*CP’

Trong d6: GP,4 (ml) 1a thé tich khi trong xilanh chira mau tai thoi diém
24 gio sau U, CP (%) 1a ty 1& protein thd, Ash (%) 1a ty 1¢ khoang tong sb cua
mﬁu.
- Nong dé khi methane: Tong luong khi sinh ra trong méi xi lanh sau khi
i mau 96 gio sé dugc thu vao lo thuy tinh d hat chan khong riéng biét va
phan tich bing phuong phap do sic phd khi dé xac dinh lugng khi métan c6
trong hon hop khi bang may 17A Shimadzu (Shimadzu Corp., Japan). Ham
lugng métan trong hdn hop khi sinh ra trong qua trinh 1én men s& duoc tinh
theo cbng thirc cua Jayanegara va cong su (2009):

Nona db meth Thé tich thwc khi methane 100
= - — X
Ong €O MELRane = Ty &tich thuc ctia hon hop khi c6 trong xilanh
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Trong d6: thé tich khi thuc cua métan va thé tich thuc cua hdn hop khi
tao ra do vi sinh vat da co 1én men thuc an c6 trong xi lanh dugc tinh toan tur
su chénh 1€ch cua xilanh thi nghiém va blank tuong ung.

X Iy 56 liéu

Két qua thu dugc tir cac chi tiéu duoc xir Iy thong ké mo ta trén phan

mém Excel dé c6 duoc cac thong sb théng ké dai dién chung cho timg chi tiéu
ctia mdi loai ngon l& cay thirc an.
2.3.2. Xac dinh anh hwéng ciia nguén va mirc bé sung mét so loai ngon 14
cay thirc &n chira tanin vao chat nén dén téc do va dac diém sinh khi in
vitro, lwgng métan san sinh, ty 1€ tiéu hoa in vitro, gié tri niang lwgng ME
va lwgng axit béo mach ngan

Nguyeén liéu thizc dn va chudan bi thi nghiém

a/ Khau phan an co sé - chat nén

Bdng 2.1. Thanh phdn va ty 1é ciia khdu phan co sé - chadt nén

Nguyén liéu Ty 1€ (% VCK)
1. Covoi 89

2. Bot s&n 1,8

3. Dau tuong 3,9

4. Camngo 2,5

5. Cam gao 2,8
Thanh phan dinh duéng

VCK 25,2
Protein tho 13

ME 10,3 (MJ/kg)

Khau phan co s¢ dugc xdy dung theo dang hdn hop hoan chinh, c6 mat

d6 dinh dudng dap umg nhu cau cho bo sinh trudng theo tiéu chuan NRC
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(1996) (10-11 MJ/kgVCK va 12-14% protein thd) va dugc phdi tron tai Bo
mon Dinh dudng va Thue an chan nuoi (Vién Chan nuoi).

Nguyén liéu dung dé xay dung khau phan co s& 1a cic ngudn thie an
san co (co voi, ddu tuong, bot sidn, cam ngd, cam gao) thudng dung trong cac

co sO chan nuoi (Bang 2.1).
b/ Phoi tron thirc dn

Thi nghiém duogc thiét ké phan 16 hoan toan ngiu nhién. Sau (6) loai
cay thic an c6 ham luong tanin cao bao gom ngon 14 cay keo dau (Leucaena
leucocephala), ngon & cay keo 1a tram (Acacia auriculiformis), ngon la cay
keo tai twong (Acacia mangium), 14 ché (Camellia sinensis), ngon l& sin
(Manihot esculenta Crantz), ché dai (Trichanthera gigantea) va tanin tinh

khiét duoc sir dung trong ndi dung nay nhu mét loai thirc an b6 sung vao khau

phan.
Bdng 2.2. So do bé tri thi nghiém
.2 Khau phan thi nghiém
T:g/lilf(t:?g Keodau & M gepe LAkeOl Lakeo L
khiu phin san dai tuong la tram
(KD) (LS) (Cb) (LO) (KTT)  (KLT) (TN)
DC: 0,0%
0,1% KD1 LS1 CD1 LC1 KTT1 KLT1 TN1
0,2% KD2 LS2 CD2 LC2 KTT2 KLT2 TN2
0,3% KD3 LS3 CD3 LC3 KTT3 KLT3 TN3
0,4% KD4 LS4 CD4 LC4 KTT4 KLT4 TN4
0,5% KD5 LS5 CD5 LC5 KTT5 KLT5 TN5
0,6% KD6 LS6 CD6 LC6 KTT6 KLT6 TN6

Timng loai ngon 14 cAy giau tanin hogc tanin tinh khiét duoc bd sung vao
khau phan co s¢ véi cac ty 1 khac nhau: 0% (ddi chung), 0,1%:; 0,2%; 0,3%;
0,4%; 0,5%; 0,6% tinh theo phan tram (%) tanin tong s6/vat chat kho. Mau
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phdi tron nay duoc goi 1a chit nén. Nhu vy s& c6 43 chit nén (I miu d6i
chtng va 7 loai thirc dn X 6 ty 1& phdi tron). Sau khi phdi tron tt ca cac mau
nay sé dugc chia 1am hai mot phan dem phan tich thanh phan hoéa hoc, phan
con lai dua vao lam thi nghiém in vitro gas production. Pay la thi nghiém hai
nhan t6 bd tri theo kidu ngiu nhién hoan toan. Hai nhan t6 thi nghiém Ia

ngudn tanin va ty 1& bo sung tanin khac nhau vao khau phan nhu Bang 2.2.
¢/ Tién hanh thi nghiém in vitro gas production

Thi nghiém in vitro gas production dugc tién hanh theo thu tuc cua
Menke va Steingass (1988) (xem Phu lyc trang 152). Dich da co duoc lay tir
hai bd duc mo 16 do giéng lai Sind dn khau phan thtc an (cé voi, bot dau
twong, bot sin, bot ngd, cam gao) theo tiéu chuan NRC (1996) (10-11
MJ/kgVCK va 12-14% protein thd trong khau phan) nudi cung diéu kién,
trude khi cho an budi sang dé dam bao thanh ph?m vi sinh vat va hoat luc

enzym cua vi sinh vat trong da cé twong doi 6n dinh.
d/ Xac dinh thanh phan héa hoc ciia thirc in

Vat chat kho (Dry matter-DM); protein thd (Crude Protein-CP); m&
(Crude fat-EE); xo tho (Crude fiber-CF) va khoang tong s6 (Ash) theo céc
tiéu chuan TCVN 4326-2007, TCVN 4328-2007, TCVN 4321-2007, TCVN
4329-2007, TCVN 4327-2007, riéng NDF, ADF dugc xac dinh theo phuong
phap cta Goering va Van Soest (1970). Tat ca cac chi tiéu phan tich duoc tién
hanh tai Phong phan tich thirc an va san pham chin nudi — Vién chin nudi.
Tanin tong s6 (thé hién bang % vat chat kho) dugce phan tich theo phuong
phap cia AOAC (1975) tai phong phan tich hitu co va nghién ctru céu tric —
Vién Hoa hoc cac hop chat thién nhién (Vién han 1am khoa hoc va cong nghé

Viét Nam).
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Cac chi tiéu theo doi va phwong phap xac dinh

— Téc ds va ddc diém sinh khi 1én men in vitro
e Tong luong khi san sinh cua cac khau phan ¢ cac thoi diém 0; 3;
6; 12; 24; 48; 72 va 96 gio sau khi u dugc ghi chép cho tung xylanh.
Luong khi tich luy trong qua trinh 1én men in vitro dugc tinh nhu sau:
Khi tich luy (ml) = Lwong khi sinh ra tai thoi diém t (ml) — Gid tri
trung binh lwong khi sinh ra tai thoi diém t (ml) cua cdc xi lanh
khéng chira mau (blank).
e Dong thai sinh khi dugc bang phan mém NEWAY cua Chen,
(1995) dé wdc tinh d6 phan giai da co va dac diém sinh khi, theo
phuong trinh phi tuyén tinh caa McDonald (1981):

Y=a +b[1-e "] ddi vai cac loai thirc an cham phan giai;

Trong d6: Y la thé tich khi sinh ra ¢ thoi diém t (ml); a 1a luong khi sinh
ra tir cAc chat d& hoa tan thuong & ngay tai thoi diém ban dau khi a mau (ml); b
1a lugng khi sinh ra tir cac chat kho hoa tan trong sudt qua trinh @ (ml); a + b 1a
téng lwong khi sinh ra cia khau phan dem @ hay tiém ning sinh khi cua khau
phan thire dn d6 (ml); ¢ 1a toc do sinh khi (%/gio); t 1a thoi gian u mau khau
phan thie an thi nghiém (gio) va L 1a thoi gian tir 1 t dén ldc bat dau san sinh
khi.
— Ty lé tiéu hoa chat khd (DMD) va chadt hitu co (OMD) in vitro ciia khau
phan

Tiéu hoa chat kho va tiéu hoa chét hitu co in vitro s& duoc xac dinh &
48 gi® sau khi 1én men, x4 khi. Sau khi x4 khi, mau trong cac xylanh duoc loc
bang gidy thim Whatman s 4. Mau sau khi loc dua vao cac cbc st (dd xac

dinh khdi lwong) va sy ¢ 105°C trong 24 gio dé xac dinh ty 16 tiéu hoa vét
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chit khé in vitro. Sau d6 mau duoc d6t tai budng dét ¢ nhiét do 550°C trong 4
gid dé xac dinh ty 18 tiéu hoa chét hiru co in vitro.
— Giatri nang lwong trao doi (ME)

Dua vao luong khi sinh ra tai thoi diém 24 gio sau khi u, két hop voi
thanh phan hoa hoc cua ting khau phan thi nghiém dé udc tinh gia tri ning
luong trao d6i cta khau phan st dung cic phuong trinh cia Menke va
Steingass (1979; 1988):

ME (MJ/kg VCK) = 2,20 + 0,136*GP,, + 0,057*CP +0,0029*CP*

Trong d6: GP, (ml) la thé tich khi trong xylanh chira mau tai thoi diém
24 gio sau u; CP (%) la ty I¢ protein thd cua khau phan thi nghiém.
— Ham lrong axit béo mach ngdn (SCFA) (mmol/200gVCK )

Duya vao khi sinh ra tai thoi diém 24 gid sau khi 0 dé uéc tinh ham
luong axit béo mach ngan cia timg loai khau phan st dung phuong trinh cia
Getachew va cs. (1998):

SCFA (mmol/200gVCK) = 0,0239*GP,, — 0,0601

Trong d6: GP,, (ml) 14 thé tich khi trong xylanh chira mau tai thoi diém
24 gi0 sau U.
— Xac dinh luvong khi métan
Luong CH, san sinh cta ting khau phan dugc xdc dinh theo hai
phuong phap sau:
al Phwong phdp xdc dinh phan tram thé tich cia CH, bang dung dich NaOH
10M).

Pay 1a phuong phap cua Demeyer va cs. (1988); Fievez va cs. (2005).
Phuong phéap duoc tién hanh theo céc budc sau:
+ Budc 1: Tai thoi diém u 48 gid 1ay xylanh trong ta 4m 39°C ra thu khi
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vao xylanh.

+ Budc 2: Chuyén toan bd luong khi thu duoc vao lo thuy tinh ¢ dung
tich 100 ml.

+ Budc 3: Hat V, ml khi tir lo thay tinh vao trong xylanh 100 ml.

Chuan bi mét xylanh 5 ml trong ¢ chira 4 ml dung dich NaOH (10M).

+ Budc 4: Bom tur tir dung dich NaOH vao xy lanh 100 ml vira hGt mau ¢
budce 3 sau d6 lic déu (1 lan/phut) trong vong 5 phut, doc thé tich V, sau khi
NaOH d3 hap thu hoan toan CO, (Demeyer va cs., 1988; Fievez va cs., 2005).
Phan tng hap thy cia NaOH nhu sau:

2NaOH + CO, — Na,CO3z+ H,0.

+ Budc 5: Tinh két qua theo cong thic sau:

Vi—V, —4)

% CO, = 7 x 100

% CH4 =100 - % CO,
S6 lugng khi métan sinh ra tir mdi khau phan chinh 1a: % CH,*tong
luong khi sinh ra tir mdi khau phan (ml)

b/ Phwong phdp xdc dinh phan tram thé tich cia CH, bang Gas

Chromatography (GC).

Tai thoi diém 48 gio, khi ciing dugc thu nhu phuong phép xac dinh
phan tram thé tich ctia CH, bang dung dich NaOH (10M). Cac mau khi duogc
phan tich ndng d6 khi métan tai truong Pai hoc Nong Nghiép Ha Noi va bang
phuong phap sac ky (Gas chromatography - GC bang may GC17A Detector
FID) theo phuong phap ctia Van Nevel va cs. (1970).

Téng lwong khi sinh ra trong mdi xylanh sau khi i mau 96 gio s& duoc
thu vao lo thily tinh d3 hut chan khong riéng biét dé dwa di phan tich. Ham
lugng métan trong hon hop khi sinh ra trong qua trinh 1én men s& dugc tinh

theo cong thirc ctia Jayanegara va cs. (2009) nhu sau:
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Thé tich thuc khi methane
Thé tich thyc cua hdn hop khi c6 trong xilanh

Nong d6 methane = X 100

Trong d6: thé tich khi thuc cia métan va thé tich thuc cua hdn hop khi
tao ra do vi sinh vat da co6 1én men thurc an co6 trong xi lanh duoc tinh toan tur
su chénh 1éch cua xilanh thi nghiém va blank (khong c6 miu) tuong Gng. Thé
tich métan (Vcpa):

%CH, X Thé tich thuc cia hdon hop khi c6 trong xilanh (ml)
100

V.CH, (ml) =

Trong d6: thé tich khi thuc ciia métan va thé tich thuc ciia hdn hop khi
tao ra do vi sinh vat da ¢é 1én men thirc dn c6 trong xylanh dugc tinh toan tur
su chénh 1€ch cua xylanh thi nghiém va blank tuong tng.

— Kha nang giam thiéu sinh khi métan ciia chdt nén so véi khdu phin co
sé (MRP): MRP cuia chat nén duoc bo sung cdy thirc in c¢6 ham lugng tanin
cao hoic tanin tinh khiét dugc tinh theo cong thirc sau:

MRP (%) = Methane tlr ddi chirng — Methane tlr chat nén % 100
(%) = Methane tlr d6i chirng

Phwong phap phan tich va xw [y 56 lidu

S6 lidu duoge xtr 1y tho trén bang tinh Excel va phén mém NEWAY, sau
d6 duoc tién hanh xir Iy thong ké bang thu tuc GLM (General Linear Model)
trén SAS (1998).

— Khi phan tich anh huéng caia khau phan, mé hinh c6 dang:
Yij= U+ CT; + g

Trong d6: Y;; la gia tri quan sat thir j ciia yéu té thi nghiém i (khau
phan); u la trung binh tong thé; CT; 1a anh huong cua khau phan thi nghiém;
& 1a sai s6 ngau nhién.

— Khi phan tich anh huéng ctia ngudn tanin mé hinh cé dang:
Yij = H+ NT; + g
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Trong d6: Y; la gid tri quan sat tha j cta yéu té thi nghiém i (nguon
tanin); W 1a trung binh tong thé; NT; 1 &nh huéng cta nguén tanin; e; 1a sai s6
ngau nhién.

— Kbhi phén tich anh hudng cua mic tanin mé hinh cé dang:
Yij = L+ MT; + g

Trong d6: Y; 1 gia tri quan sat thar j ciia yéu té thi nghiém i (muc
tanin); p la trung binh tong thé; MT; 1 anh hudéng cua mirc tanin; &; la sai s6
ngau nhién.

So sanh da chiéu cac gia tri trung binh bang Duncan’s New Multiple
Range Test (DMRT) (Steel va Torrie, 1980).

2.3.3. Xac dinh anh hwéng ciia mirc bé sung ngon 14 cay thirc an chira
tanin vao khau phan dén lwong métan phat thai, ty 18 tiéu hoa va tich liy
nito’ ¢ bo lai Sind sinh truéng

Dia diem va thoi gian

Thi nghiém tién hanh tai Trung tam Thyuc nghiém va Bao ton vat nudi,
Vién Chan nudi trong thang 8/2017.

Gia sUc, khdu phan thire an va thiét ké thi nehiém

Thi nghiém duogc thuc hién trén 4 bo duc lai Sind sinh trudng, khi
lwong trung binh 160 kg/con. Bo duoc nudi nhét ca thé, thic an ad libitum va
nuédc udng tu do. Bo duoc tay giun san trude khi thi nghiém. Mdi giai doan
thi nghiém kéo dai 15 ngay; trong d6 7 ngay nudi thich nghi véi khau phan an
sau d6 1y mau lién tyc trong 7 ngay (Bang 2.3).
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Bdng 2.3. Ty |é cac nguyén ligu thizc dn va gid tri dinh dwéng cia khau
phan thi nghiém in vivo (% VCK)

Nguyén li¢u KP1 KP2 KP3 KP4
Rom lta chiém (%) 42,4 40,2 41,1 35,9
Co voi u (%) 13,6 10,7 10,3 10,3
Ngo6 hat (%) 16,1 9,6 6,7 6,7
Céam gao (%) 20,8 14,3 10,5 10,5
Ri mat (%) 5,2 5,3 5,3 5,3
Ngon 14 keo dau kho (%) 19,1 25,9 31,5
Uré (%) 1,9 0,9 0,3

Khoang (tang liém) Teudo Tudo Tudo Tudo
Ndng lwong trao doi ME (MJ/kg DM) 9,5 9,9 10,1 10,3
Protein tho (g/kg VCK) 145,3 154,1 148,9 154.4
Ty 1& vat chat kho (%) 61,6 66,5 67,5 67,7

Cha thich: KP1: DPéi ching - 0 % 14 keo ddu kho, KP2: 19,1 % |4 keo ddu kho tuwong
duong 0,3 % tanin; KP3: 25,9 % la keo ddu khd twong dirong 0,4% tanin; KP4: 31,5 % l&

keo ddu kho twong dwong 0,5% tanin.

Thi nghiém thiét ké theo kiéu 6 vudng Latin theo so d6 nhu Bang 2.4.

Bdng 2.4. So do thi nghiém in vivo

S6 hiéu bo
Giai doan
A B C D
1 KP1 KP2 KP3 KP4
2 KP2 KP1 KP4 KP3
3 KP3 KP4 KP1 KP2
4 KP4 KP3 KP2 KP1
Thirc an va cach cho an

— Rom dugc phay nho (5-7 cm) bang may phay sau d6 tron véi ¢o voi 1.
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— Cac nguyén liéu: ngd hat, cdm gao, bot ngon la keo dau khd, ri mat va
uré duoc tron thanh hdn hop sau @6 tron chling véi rom va cé voi u truéc khi
cho an

— B0 thi nghiém dugc cho dn ngay 2 1an vao 8 gid sang va 4 gio chiéu.

Phan tich thanh phcin hoa hoc va gia tri dinh dwong cua thirc an

Thanh phan hda hoc khau phan dugc phan tich: chat khd (Dry matter-
DM); protein thd (Crude Protein-CP); m& (Crude fat-EE); xo thd (Crude
fiber-CF) va khoang tong sé (Ash) theo cac tiéu chuan TCVN 4326-2007,
TCVN 4328-2007, TCVN 4321-2007, TCVN 4329-2007, TCVN 4327-
2007, riéng NDF, ADF duogc xac dinh theo phuong phap ctia Goering va
Van Soest (1970). T4t ca c4c chi tiéu phan tich duoc tién hanh tai Phong
phan tich thic dn va san pham chan nudi — Vién Chan nudi.

Cac chi tiéu theo doi va phwong phap tinh

- Luwong thurc an thu nhdn: Thic an cho an va thirc an thura hang ngay
ctia timg cac thé bd dugc cin va ghi chép hang ngay cho ting cac thé & tit ca
cac nghiém thtrc thi nghiém dé tinh lwong thirc an an vao, luong nang lugng an
Vao.

- Lwong khi métan sdn sinh: Viéc xac dinh tong khi métan san sinh
(L/con/ngay) duogc xac dinh théng qua hé théng phan tich khi métan gin véi
budng ho hip tai Trung tim Thuc nghiém va Bao ton vat nudi, Vién Chan
nudi. Mdi con bo dugc dua vao budng ho hap 1 ngay dé xac dinh tong luong
khi métan san sinh.

- Ty lé tiéu hoa in vivo cua khau phdn: Puoc xac dinh lién tuc trong 7
ngay. Trong giai doan nay, cac nguyén liéu thirc an tinh, thirc an tho cho an va
thire 4n thira, phan va nudc tiéu ciia timg ca thé duoc 1dy mau hang ngay va
bao quan trong ti lanh. Dén cubi ky thu phan va nudc tiéu, cic miu cua timg

loai thtrc an dugc tron déu 1a mot mau dai dién duoc lay, gui di phan tich xac
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dinh thanh phﬁn hoa hoc va udc tinh ty 1€ ti€u hoa. Ty 1€ tiéu hoda cia cac chat
dinh dudng duoc tinh tir lugng chat dinh dudng an vao va luong thai ra trong
phan tinh theo phan trim so voi luong dn vao theo phuong phap ciia Cochran

va Galyean (1994), Burns va Pond (1994).

o K.lwvong VCK an vao — K. luwgng VCK phan
%Tiéu h6a VCK = x

100
K.lwogng VCK an vao

YeTidw hé roi K.lwong protein an vao — K. lwong protein phan 100
éu héa protein = X
ort P ! K.lwgng protein an vao

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

YeTidw hé K.lvong xo an vao — K. lwong xo phan 100
éu héa xo = X
ort K.lwong xo an vao

Y Titu hia NDF = K.lwvong NDF an vao — K.lwong NDF phan 100
ofteu oa B K.lwong NDF an vao *

%Tiéu hoa ADF =

K.lwvong ADF an vao — K.luwong ADF phan
T~ x 100
K.lwong ADF an vao

K.lwong CHC an vao — K.lwong CHC phan

%Tiéu hoa CHC =
foTieu hoa K.lwvong CHC an vao

- Lwong nito tich liy: dugc tinh theo cong thirc:

Ni to thu nhan — (Ni to phan + Ni to nwéc tiéu)
X

Nito tich liy = Ni to thu nhan

100
X Iy 56 lidu

S liéu dugc xur 1y bang phuwong phap phan tich phuong sai (ANOVA)
trén phan mém Minitab 14.0. M6 hinh ANOVA tong quat dé phan tich so liéu
la md hinh sau:

Xijk = B+ ai + Bj + €ijk + (ap)ij

Trong do:

Xij: gid tri quan sdt k cud yéu té thi nghiém i (D0) VA j (giai doan thi
nghi¢m),

u: trung binh tong thé,

a;: anh huong cua yéu to thi nghiém i,
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S anh huong ciua yéu té thi nghiém j,

Bijk. sai s6 ngau nghién,

(af)ij: twong tdc ciia yéu té i va j.

Néu ANOVA cho thiy c6 su sai khac thi phuong phap so sanh cip sb
trung binh Tukey s& dugc ap dung dé xac dinh sai khac gitta cac nghiém thirc.
2.3.4. Xac dinh anh hwéng cia mirc boé sung ngen I4 cay thic dn chia
tanin bé sung vao khau phan dén phat thai métan, ting khdi lwong va
hiéu qua chuyén hoa thic in ciia bo lai Sind sinh truéng

Bia diem va thoi gian

Thi nghiém tién hanh tai Trung tdm Thuc nghiém va Bao ton vat nudi,
Vién Chan nubi thang 6/2018.

Thirc anbé sund, qia SUc va thiét ké thi nehiém

Bot la keo ddu

L4 keo dau dugc thu mua sau d6 phoi kho nghién thanh bot dung bd
sung vao khau phan nudi bo thi nghiém. Mau bot 14 keo dau kho dugc phan
tich thanh phan hoéa hoc gdm chat kho (Dry matter-DM); protein thd (Crude
Protein-CP); m& (Crude fat-EE); xo thé (Crude fiber-CF) va khoang tong sb
(Ash) theo tiéu chuan TCVN 4326-2007, TCVN 4328-2007, TCVN 4321-
2007, TCVN 4329-2007, TCVN 4327-2007 tai Phong phan tich thirc an va san
pham chan nudi (Vién Chan nudi), riéng tanin tong sd dugc phéan tich theo
phuong phap ciia AOAC (1975) tai phong phén tich hitu co va nghién ctru cau
tric — Vién Hoa hoc cac hop chat thién nhién (Vién han 1am khoa hoc va cong
nghé Viét Nam. Két qua phan tich bot 14 keo dau nhu sau: Vat chat kho:
95,39%,; Protéin tho: 27,85%; Lipit; 6,69%; Xo thd: 15,81%; Ash: 8,11%;
Tanin:14,38 (g/kgVCK).
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Gia stic va bé tri thi nghigm

Hai muoi (20) bo duc giéng lai Sind sinh trudong & giai doan 15 — 18
thang tudi, khéi luong trung binh 157 - 159 kg duoc sir dung trong thi nghiém
nay. Bo dugc b tri nudi 4 khau phan duge bd sung tannin tir keo ddu & cac
mac khac nhau. Thiét ké theo kiéu ngdu nhién hoan toan (Complete

rendomized design - CRD). So d6 thi nghiém duoc thé hién ¢ Bang 2.5.

Bdng 2.5: Se dé bé tri thi nghiém nuéi dwong

Chi tiéu KP1 KP2 KP3 KP4

S6 gia suc (con) 5 5 5 5

Khéi luong (kg) 157,1+52 157,7+6.9 157249 1589+35
Nudi chuan bi (ngay) 15 15 15 15

Nudi thi  nghiém 84 84 84 84

(ngay)

Nuéc ubng Tu do Tu do Tu do Tu do

Bo dugc nuodi nhdt ca thé, téy giun san va dugc nuoi chuan bi trong 15
ngay trudc khi budc vao giai doan thi nghiém. Kiém soat lugng thirc 4n an
Vao.

Thi nghiém s& dugc theo doi lién tuc 84 ngay. Trudc khi vao thi
nghiém bo duoc nudi thich nghi 15 ngay trong mdi 6 chudng riéng biét. Khoi
luong gia suc duoc can hang thang dé diéu chinh khau phan an phu hop véi
nhu cau ciia bo. Hang thang, mdi con bd duge dua vao budng ho hap 1 ngay

dé xac dinh téng luong khi methane san sinh.
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Khau phan va cach cho an

Khau phan duogc xay dung theo tiéu chudn cta Kearl (1982) cho bo thit

sinh truong & mirc tang khéi luong tir 0,5 dén 0,7 kg/con/ngdy. Cac khau phan
thi nghiém gém: (1) KP1 (dbi chimg): khong bd sung 14 keo dau kho; (2)
KP2: bd sung 0,3% tannin tir keo dau tuong duong 19,1% 14 keo dau kho; (3)

KP3: bo sung 0,4% tannin tir keo dau twong duong 25,9% 14 keo dau kho va

(4) KP4: bo sung 0,5% tannin tir keo dau tuong duong 31,5% la keo dau kho.

Vi khau phan nay, gia tri ning luong trao ddi va protein tho trong cac khau

phan 1a nhu nhau (Bang 2.6).

Bdng 2.6. Ty |é cac nguyén ligu thizc dn va gid tri dinh dwéng cia khau
phan thi nghiém (% VCK)

Nguyén lidu KP1 (bC) KP2 KP3 KP4
Ng0 hat (%) 16,1 9,6 6,7 6,7
Rom laa chiém (%) 42,4 40,2 41,1 35,9
Cam gao (%) 20,8 14,3 10,5 10,5
Co voiu (%) 13,6 10,7 10,3 10,3
Ri mat (%) 5,2 5,3 5,3 5,3
Ngon 14 keo dau kho (%) - 19,1 25,9 31,5
Uré (%) 1,9 0,9 0,3 -
Khoéng (tang liém) Tu do Tu do Tu do Tu do
Nang lwong ME (MJ/kg DM) 9,5 9,9 10,1 10,3
Protein tho (g/kg VCK) 145,3 154,1 148,9 154,4
Ty 1¢ vt chat khé (%) 61,6 66,5 67,5 67,7

Cha thich: KPI: Déi chiing - 0 % la keo ddu khd; KP2: 19,1 % la keo ddu khd twong
duong 0,3 % tanin; KP3: 25,9 % |4 keo dgu khé twong dwong 0,4% tanin;, KP4: 31,5 %

la keo ddu khd twong duong 0,5% tanin..
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B0 thi nghiém duoc cho an ngay 2 1an va budi sang luc 8 gio va budi
chiéu ltc 16 gio. Cac thtc an tinh dwogc tron thanh hdn hop trudce rdi tron véi
rom di phay nhé (5-7 cm) bang may phay cé va co voi u trudce khi cho an.

Phan tich thanh phcin hoa hoc va gia tri dinh dwong cua thirc an

Thanh phan hda hoc khau phan dugc phan tich: chat khd (Dry matter-
DM); protein thd (Crude Protein-CP); m& (Crude fat-EE); xo thé (Crude
fiber-CF) va khoang tong s6 (Ash) theo tiéu chuan TCVN 4326-2007, TCVN
4328-2007, TCVN 4321-2007, TCVN 4329-2007, TCVN 4327-2007, riéng
NDF, ADF dugc xac dinh theo phuong phap cua Goering va Van Soest
(1970). Céac chi tiéu dugc phan tich tai Phong phan tich thac an va san pham
chan nuéi, Vién Chan nuoi.

Gia tri nang lwong trao doi cuia khdu phcfn

Gi4 tri niang luong trao d6i (ME) cua khau phan duoc xac dinh bang
phuong phap in vitro gas production cia Menke va Steingass (1988). Trén
Cd S6 khi tich liy (ml) sau 24 gid u thic an vai dich da co (GPy4) va thanh
phan hda hoc da phan tich, ME dugc tinh theo cong thac dudi day:

ME (kcal/lkg DM) = 1885 + 21*GPy + 2.49*DM — 21.6*CP (DPinh Vin
Muoi, 2012)

O day: GP, 1a luong khi tich lity (ml) sau khi u thie dn 24 gid; DM la
% chat kho cua thire an; CP 1a % protein thd cua thire an.

Cac chi tiéu theo doi va phwrong phap tinh

- Lwong thurc an thu nhdn: Thuc an cho an va thiic an thtra hang ngay
ctia timg cac thé bd duogc cin va ghi chép hang ngay cho ting cac thé ¢ tit ca
cac nghiém thuc thi nghiém dé tinh lugng thirc an an vao.

- Khéi lwong tich liy: dugc xac dinh bang cach can khdi luong 4

tuan/lan vao budi sang trudce khi cho dn bang can dién tir RudWeight (Uc).
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- Tang khéi heong tuyét doi: duge xac dinh bang cong thirc:
PZ - P1
T, =T

A (g/ngay) =

Trong d6: P, Khéi lwong cén tai thoi diém T, (kg); P; Khdi luong can
tai thoi diém Ty (Kg); T.T, thoi gian nudi dudng twong Gng véi Py, P,

- Tang khéi leong twong doi: duoc xac dinh bang cong thirc:

=P oo
S ———
(P, +P)/2

R*(%) =

Trong d6: R%: Tbc do ting trudng (%); Pr: Khdi luong can tai thoi
diém T, (kg); Po: Khoi lugng can tai thoi diém T, (Kg).

- Tiéu ton thirc dn cho tang khoi lwong: dugc tinh toan tir s6 lidu ghi
chép thirc dn thu nhan va ting khéi luong ciia bo thi nghiém.

- Luwong khi métan san sinh: dugc xac dinh thong qua hé thong phan
tich khi métan gan véi budng hé hap tai Trung tim Thyc nghiém va Bao ton
vat nudi, Vién Chan nudi. Mdi con bo duoc dua vao budng ho hip 1 ngay dé
xé4c dinh tong luong khi métan san sinh.

- Lwong khi métan sdn sinh trén méi kg tang khoi heong (MPG): Dé
xéac dinh dugc mdi kg tang khoi lwong bo san sinh bao nhiéu khi métan khi an
khau phan nhét dinh duoc tinh theo cong thuc sau:

Tong lwong khi métan san sinh hang ngay

l
MPG (— tang t ) = -
kg ang trong Tang khoi lwvong hang ngay cia bo

- Kha nang giam thiéu khi métan san sinh trén moi kg tang khoi lwong
(MRPG) ctia khau phan dugc bo sung cay thiic dn ¢6 ham lugng tanin cao so
v6i khau phan dbi ching sé duoc tinh theo cong thuc sau:

MRPG (%) MPG khau phan déi chirng — MPG kh&u phan thi nghiém 100
== ; - ’ x
° MPG khau phan doi chirng

- Hiéu qua kinh te: tinh todn so b trén co sé chi phi dau vao (tién mua

bo, thirc an nudi dudng.
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X Iy 56 liéu

S liéu duge xur 1y bang phuwong phap phan tich phuong sai (ANOVA)
trén phan mém Minitab 14.0. M6 hinh ANOVA tong quat dé phén tich sé liéu
1a md hinh sau:

Yij=pu+ A+ &;

Trong do: Yj; 1a bién phu thudc, p 13 trung binh tong thé, A; anh hudng
ctia khau phan, gij 1a sai s6 ngiu nhién. Néu ANOVA cho thiy c6 su sai khac
thi phuong phap so sanh cip s trung binh Tukey s& duoc ap dung dé xac

dinh sai khéc gitra cac nghiém thuec.
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CHUONG 3: KET QUA VA THAO LUAN
3.1. THANH PHAN HOA HOC VA GIA TRI DINH DUGNG CUA MOT SO
NGON LA CAY THUC AN CHUA TANIN

Két qua phan tich vé thanh phan héa hoc cua cic loai 14 cay thirc an

chtra tanin duogc trinh bay & bang 3.1.

Bing 3.1. Thanh phan héa hoc ciia mét s6 ngon ld cdy thikc dn chira tanin

(% theo VCK)

VCK (%) Pro.th6 Lipit Xothé NDF ADF KTS
Keo dau 22,65 31,19 254 1838 32,60 21,90 7,87
L4 sin 18,41 26,16 381 17,84 33,99 2285 945
Che dai 12,73 14,33 1,47 1437 34,69 2546 8,59
La ché 30,15 19,04 2,44 18,17 3491 21,22 5,66
Keo tai tuong 35,76 15,02 293 2423 4349 3064 531
Keo la tram 32,52 16,12 2,34 32,13 52,77 378 59

Ghi chii: VCK: Vit chdt khé, KTS: khodng tong sé

Bang 3.1 cho thay cac chi tiéu vé thanh phan héa hoc cua 14 keo dau
nhu protein thd, lipit thd, xo thd, NDF, ADF va KTS lan luot 1a 31,19;
2,54: 18,38; 32,60; 21,90 va 7,87% vt chat kho. Nhin chung, mot s chi tiéu
vé thanh phan hoa hoc cua 14 keo dau trong nghién ciru nay twong dwong vai
cac nghién ctru trude do (Va Chi Cuong va cs., 2008; Jayanegara va cs.,
2011). Ham luong protein tho cta 14 keo dau trong nghién ctru nay (31,19%)
cao hon ham lugng nay cua 14 keo dau trong nghién ctru cua Vi Chi Cuong
va cs. (2008) (27,57%). Tuy nhién, khi so sanh gia tri cua cac chi tiéu thanh
phan hoa hoc trong nghién ciru ndy véi mot s6 nghién ciru khac thi chung déu
nam trong khoang bién dong, cu thé nhu sau protein thd: 10,3 -27,8; khoang
tong so: 8,4 -17,96; NDF 48,1-59,49; ADF 21,3-50,8% (Njiadda va Nasiru.
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2010; Babayemi va cs., 2009; Chumpawadee va Pimpa, 2008, Khanum va cs.,
2007; Tedonkeng va cs., 2007; Chumpawadee va cs., 2007; Sallam, 2005;
Singh va cs., 2005; Nieves va cs., 2004; Promkot va Wanapat, 2003; Smith va
cs., 1991). Nhu vay, vdi ham lugng protein cao, xo, NDF va ADF khong cao
thi 14 keo dau thuc su 1a ngudn thirc dn bo sung protein cd gia tri cho gia stc

nhai lai.

Pdi voi ngon 1a sén, mot s6 chi tiéu vé thanh phén héa hoc cua 14 sén
trong nghién ciru ndy tuong dwong véi nhiéu nghién ctru trude d6 cua Yves
Froehlich va Thai Van Hung, (2001); Wanapat, (2001). Tuy nhién, ham lugng
protein thd cua 14 san trong nghién ctru nay (26,16%) cao hon mét chut so voi

két qua cia Wanapat (2001) 1a 23,4%.

Thanh phan héa hoc ctia 14 ché dai trong nghién ciru nay vé co ban ciing
tuong tu nhu cac két qua cta Pascal Leteme (2005). Mic du vdy, nhung ham
luong protein thd cua 14 ché dai trong nghién ctru cia chung toi (14,33%) thap
hon ham lugng nay cua 14 che dai (16,6%) trong nghién ctru cia Pascal Leteme

(2005).

Vé thanh phan héa hoc cua 1a ché trong nghién ctru nay cho thay céc
chi tiéu vé thanh phan héa hoc c6 gia tri twong duong va nam trong khoang
bién dong cua cac nghién ctru trude day. Vi du, ham luong protein thd 14 cheé
la 19,04% nam trong khoang dao dong tir 18,2 dén 30,7% (Chu va Juneja,
1997). Vi 14 keo tai tugng, keo 14 tram, cac chi ti€u vé thanh ph?ln hoa hoc
cling c6 gia tri twong duong va nam trong khoang bién dong cua cac nghién
ctru cac loai cay Acacia dd cong bd. Theo Aganga va cs. (1998) 14 cac loai cay
Acacia c6 ham luong protein tho: 12,6-13,9%. Jayanegara va cs. (2011) thay
la cac loai cdy Acacia c6 ham lugng protein tho: 16,2-31,1%. Theo

Abdulrazak va cs. (2000) cho biét: 14 cac loai cdy Acacia tai Nigeria c6 ham
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luong protein thé dao dong tur 13,4 dén 21,3 % VCK; NDF va ADF dao dong
tr 15,4 dén 30,8 % va 11,4 dén 25,1%. Salem va cs. (1999) nghién ctru trén
11 loai Acacia cho biét, cac gia tri cua ham lugng protein tho: 5,0-20,3 %; xo
thé: 8,4-36,6%; khoang: 4,0-15%. Theo Njiadda va Nasiru (2010) Ia Acacia
tortilis c6 ham lugng protein tho, xo tho, NDF, ADF tuong ung la: 13,96;
30,50; 48,62; 21,16%.

Nhu vay, vo1 ham lugng protein kha cao, xo, NDF va ADF khong qua
cao la che, 1a keo tai tugng, 14 keo 14 tram néu duogc nghién ctru k¥ hon thi

chiing c6 thé 12 ngudn thirc dn bod sung protein c6 gia tri cho gia stic nhai lai.

Nhin chung, so vé6i cac két qua nghién ctru khac, thanh phan héa hoc
clia cac thirc an nghién ctru & day c6 nhiing sai khac nhat dinh va kha bién
dong. Bién dong nay 1a duong nhién, hoan toan hop 1y va do rat nhiéu nguyén
nhan gay ra. Cac nguyén nhan quan trong bao gém: gidng ciy, tudi cit hay
tudi thu hoach, giai doan sinh truéng cua cdy, co, moi trudng va quan ly
chiam soc cdy, co, mua vu, phan bon, nude tudi, phuong phap du trir va ché
bién lam thuc an (Zinash va cs., 1995; Daniel, 1996; Mei-Ju Lee va cs., 2000;
Tesema va cs., 2002; Adane, 2003; Bayble va cs., 2007).

Ngoai viéc xac dinh thanh phan hda hoc, 6 loai 14 cdy ciing duoc dung dé
xac dinh dong thai sinh khi in vitro gas production, dong thoi tinh toan cac gia tri
nang luong trao d6i (ME) cho gia stic nhai lai, ty 18 tiéu hoa chat khd (OMD)
trén co s& khi tich lity tai thoi diém 24h (G,,) va phan tich nong do khi métan san
sinh ra trong mdi xi lanh sau 96 gio & mau. Két qua chinh duoc trinh bay tom tit
trong Bang 3.2; 3.3 va dugc minh hoa qua Hinh 3.1; 3.2; 3.3; 3.4 va 3.5.
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Bing 3.2. Toc dé sinh khi in vitro gasproduction, ty Ié tiéu héa chit hitu co

(OMD) va gid tri ning lwong (ME) mét so ngon ld cdy thire an chiva tanin

Téc do sinh khi (ml)

: : : __ OMD (%) ME (M)
24" 48" 72 96

Keo dau 28,2 341 373 39,5 60,9 9,2
L4 sdn 26,4 323 341 34,0 57,5 8,2
Ché dai 18,1 26,2 289 30,9 53,4 6,8
L4 che 16,2 224 24,2 25,2 43,1 6,1
Keo tai tuwgng 87 149 164 17,3 39,3 5,7
Keo |4 tram 7,9 13,8 14,6 15,6 37,6 54

S6 lidu ¢ bang 3.2 cho thay vé téc do sinh khi in vitro gas production,
tat ca c4c mau U c6 toc do sinh khi nhanh nhat trong giai doan dau trong qué
trinh 96 gio 0. Tai cing mat thoi diém trong qua trinh 1 thi lwong khi sinh ra
tir mau khac nhau 1a khéng giéng nhau trong d6 mau keo dau la cao nhat va

thap nhat & mau keo 14 tram.

(ml)
45

40 .
35
30 '
25
20
15
10

5

Keo dau La sn Che dai Lache  Keotaitwong Keolatram

s
)

R,
A

P

m24h g48h m72h O96h

Hinh 3.1. Téc dé sinh khi qua céc thoi diém 18n men in vitro gasproduction cua
mat so ngon la cay thizc an chera tanin
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V& céc gié tri niang luong trao d6i (ME) va ty 18 tiéu hda chét hitu co
(OMD), két qua xur ly cho thay la keo dau c6 gia tri ME (9,2MJ/kg vat chat
kho) va OMD (60,9%) cao nhat trong khi d6 cac gia tri ME va OMD cua keo
14 tram (5,4MJ/kg vat chat kho va 37,6%) va keo tai tugng (5,7MJ/kg vat chat
kho va 39,3%) la rat thap trong diéu kién in vitro (hinh 3.2 va 3.3).

70
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/¥ 36 6 ] ST sy
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1
~ . r - ] . r A o . r 0 — —
Keodiu Nggnldi Chédai Liche Keotai Keola Keodin Ngonld Chédai Laché Keotai Keold
san trgng  lram sin twong  tram

Hinh 3.2. Ty I¢ tiéu hoa chdt hiu co Hinh 3.3. Gié tri ning liong (ME) mét sé

(OMD) cuia mét s6 ngon 14 cay thite dn ngon la cay thic an chia tanin (MJ)

chira tanin (%)
Bdng 3.3. Ham lweng tanin va nong dé métan sdn sinh sau 96" i mét sé

ngen la cay thiec an chira tanin trong diéu kién in vitro

VCK Tanin CH, tai 96"

(%) (9/kgVCK) % ml
Keo dau 22,65 14,98 23,0 9,1
L4 sin 18,41 14,16 23,3 7,9
Che dai 12,73 8,98 25,7 8,0
Lache 30,15 48,37 20,6 5,2
Keo tai tuong 35,76 42,22 23,0 4.0
Keo l& tram 32,52 27,19 22,9 3,6

Ghi cha: VCK: vdt chat khd
Két qua ¢ bang 3.3 va minh hoa qua Hinh 3.4 cho thiy: Ham luong



79

tanin trong 6 loai 14 cdy ¢ day dao dong tir: 8,98g dén 48,37g/kg vat chat kho
tuong duong véi 0,88 dén 4,84% theo vat chat kho. Ham lugng tanin trong 13
che, keo tai tuong va keo 14 tram & day 1a kha cao (2,72 dén 4,84%) néu so
vo1 ham lugng nay & 14 san, 14 ché dai va keo dau (0,88 dén 1,5%) va cé thé
s& anh huong nhiéu dén tiéu hoa va 1én men ciia khau phan khi b6 sung chiing

va co theé ty 1€ gidm métan cling s€ cao.

(¢/kg vt chdt kho)
60

50 48.37

42.22
40
30 27.19
2011498 1416
0 I I 8.98
0 .

Keo dau La san Che dai L4 che Keotai Keo latram
firong

Hinh 3.4. Ham luong tanin cia cac la cay nghién ciru

Theo Terrill va cs. (1989) thi mirc thu nhén thirc an cta ctru s€ khong bi
anh huong khi ham lugng tanin chira trong cay thirc an thap (3,1% - 8,7%),
luong thirc an thu nhan cua ctru chi bi anh hudng khi trong khau phan an co
ham lugng tanin chira trong cdy thirc dn cao (18,1% VCK). Nghién ctru cia
Aganga va cs. (1998) cho thiy 14 cac loai cay Acacia c6 ham luong tanin: 0,5-
11,2% trong khi d6 theo Jayanegara va cs. (2011) thi 14 cac loai cay Acacia cé
ham luong tanin tong s6: 10,5-23,6 %. Abdulrazak va cs. (2000) bao céo vé
ham luong tong tanin trong 14 cic loai cdy Acacia tai Nigeria c6 muc dao

dong 5,1 dén 5,6%. Njiadda va Nasiru (2010) cho biét 14 Acacia tortilis c6
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ham luong tanin tong s 13 0,32%.

Nong do khi métan sau 96 gio sau ¢ thap nhat trong mau khi san sinh ra
trong qud trinh u 14 ché (20,6%) va cao nhat & ché dai (25,7%). Tuy nhién, do
tong luong khi san sinh ra trong mdi loai thtrc dn rat khac nhau nén lugng khi
métan thai ra ciing khong gidng nhau nhiéu nhat & mau u keo dau (9,1ml) va
it nhat & mau u keo la tram (3,6ml) (Hinh 3.5)

30
25
20
15
10 91 8

5 H 5.2 4

0 | i 0

Keo dau La san Che dai Lache Keotai Keolatram
twong
m% Oml

Hinh 3.5. Néng dg métan san sinh sau 96h 1t mét s6 ngon 1 cdy thire an chira
tanin trong diéu kién in vitro

3.2. ANH HUONG CUA NGUON VA MUC BO SUNG MOT SO LOAI NGON
LA CAY THUC AN CHUA TANIN VAO CHAT NEN PEN TOC PO VA PAC
PIEM SINH KHI IN VITRO, LUONG METAN SAN SINH, TY LE TIEU HOA IN
VITRO, GIA TRI NANG LUONG ME VA LUGNG AXIT BEO MACH NGAN

3.2.1. Thanh phan hoéa hoc ciia cac khau phan thi nghiém

Két qua phan tich thanh phan héa hoc ciia khau phan thi nghiém duoc
trinh bay ¢ Bang 3.4.
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Bing 3.4. Thanh phin héa hoc ciia cdc khdu phan thi nghiém (%\VCK)

Ngusn | Khau | vek | PO Lioit | X9 | NDE | ADE | KTS | Tanin
tanin | phan | (%) 0 [0 g/kgVCK
% VCK

PC | 2521| 1291] 203] 2254 42,70 | 26,36 | 10,22 | 0,13

KD1 | 2521 | 14.23| 2,06| 22.27| 42,00 26,36 | 10,10 | 0,97

KD2 | 2480| 1535| 2,03| 21,90| 4175|2580 | 9,90| 2,11

dKAeo KD3 | 24,60| 1657 | 2,13| 21,70| 4067|2617 | 9.94| 3,03
(Iilé)) KD4 | 2417| 17.99| 2.16| 21,53 | 40,00|2516| 959| 4,12
KD5 | 2455| 19,00 2,00| 21,04| 3954|2482 | 944| 496

KD6 | 2430| 1923 223| 2091 | 3865|2457 | 937| 6,01

LS1 | 2470| 13.35| 2.10| 22,20 | 42,08| 26,14 | 10.16| 0,93

Ls2 | 2420| 1478| 2,28 21.87| 4147|2580 1022 221

Lasén |LS3 | 2376| 1570| 240| 21,74 | 40,80 |2563| 9,68| 3,12
(LS) |Ls4 | 2328| 1662| 2,32| 21,21| 4012|2556 | 10,00 4,10
LS5 | 2232| 17.30| 2.65| 20,88 | 38,60|2510| 9.90| 5,00

Lse | 2212| 1830| 2,80| 2048| 39,00 2487 | 9.80| 6,07

CPl | 2382 | 1306| 1,96| 21,60 42,80 |2625| 987| 1,05

cp2 | 2243 | 1319| 1,90| 20,36 | 40,90 | 26,60 | 10,00| 2,09
Chédai | CP3 | 21,40 | 1338| 1,94| 19,81 | 4002 |2605| 950| 3,10
(CP) |CP4 |2000| 1350 1,78| 19,19| 3926 | 2596 | 840| 3,97
cP5 | 1860| 1370| 147| 17.99| 3820|2581 | 945| 5,10

cP6 | 1687 | 1390 | 1,60| 17.21| 3742|2571 | 940| 6,02

LC1 | 2519 | 13.16| 2,03 | 22,22 | 42,53 | 2627 | 9,18 | 1,01

LC2 |2547| 13.16| 2,14 | 22,30 | 42,38 | 26,14 | 10,03 | 2,09

Lache |LC3 |2551| 1330 2,05 | 22,29 | 42,71 | 26,04 | 9,90 | 3,00
(LC) |LC4 |2568| 13,40| 2,09 | 22,10 | 42,05 | 25,78 | 9,84 | 4,13
LC5 |2572| 1314 2,07 | 22,08 | 41,80 | 2580 | 9,75 | 5,02

LC6 |2548| 13,67 2,00 | 21,99 | 41,92 | 2581 | 9,35 | 6,06

KTT1 | 2540 | 12,90 | 2,05 | 22,58 | 42,71 | 26,46 | 10,03 | 1,13
CIKTT2 | 2570 | 13,00 2,01 | 22,55 | 42,70 | 26,50 | 9.48 | 2,03
:;%;a' KTT3 | 26,00 | 1323 1,99 | 22,66 | 43,17 | 26,49 | 9,87 | 3,00
qorm |KTT4 2620 | 1310 211 | 2270 | 42,70 | 2678 | 975 | 412
KTT5 | 26,72 | 13.19| 2,18 | 22,24 | 42,38 | 27,15 | 9,73 | 531

KTT6 | 2637 | 13.20| 2,15 | 22,78 | 43,11 | 26,96 | 9.44 | 6,12
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Ngudn | Khau | vk | PO Ligit | X9 | NDE | ADE | KTS | Tanin
tanin | phan | (%) e s g/kgVCK
% VCK

KLT1 | 2550 | 13,02 ] 2,04 | 22,89 | 4307 | 26,45 | 10,01 | 1,05

| KLT2 | 2527 | 1310 2,12 | 2311 | 44,44 | 2720 | 9,78 | 213
E;;'a KLT3 | 26,00 | 1346| 2,06 | 23,59 | 4381 | 27.81 | 9,74 | 2,9
(<L) |KLT4 [2623 | 1338 200 | 2375 | 44.35 | 2804 | 987 | 413
KLT5 | 2650 | 1350 | 2,08 | 24,30 | 44,55 | 28,46 | 9,43 | 5,10

KLT6 | 27,00 | 1327| 219 | 2437 | 4543 | 20,00 | 956 | 6,07

TN1 | 2518 | 12,89 | 2,02| 2251 | 4260|2633 | 1021| 1,03

Tanin | TN2 | 2512 | 1311 2,02| 2259| 4212|2630 10,10| 2,12
tinh |TN3 | 2512| 12.80| 2,08 | 2246 | 4253 |2646| 980| 3,04
khidt |[TN4 | 26,00| 13.05| 2,02 22.48| 42,26|2624| 974| 4,10
(TN) |[TN5 | 2506| 12,60| 2,11 22.41| 4275|2624 | 10,16 | 5,04
TNG6 | 2514 | 12,89| 2,01 | 22,38 | 4240|2618 | 985| 6,14

S liéu bang 3.4 cho cho thay, so v&i khau phan ddi ching, khi bo sung
cac loai 1a ngon 14 cay keo dau, la sdn, ham lugng protein tho cua khéu thi
nghiém tang 1én, trir trudng hop bd sung ngon 14 ché dai, 14 che, 14 keo 14 tram
va 14 keo tai twong ham luong protein khong ting nhidu midc du cac loai 14
trén déu co protein cao nhung ty 18 b sung khong nhiéu. Viéc bo sung tanin

tinh khiét, protein tho khong tang.

O khéau phan thi nghiém véi keo dau, ham luong protein thod ting tir
14,23 dén 19,23% con ¢ khau phan thi nghiém c6 14 san, ham luong protein
tho tang tir 13,35 dén 18,30% trong khi d6 véi 14 ché, ham luong protein tho
tang tir 13,16 dén 13,67% con khau phan thi nghiém c6 14 keo tai tugng va 14
keo 14 tram thi ham lugng protein tho ting twong tmg tir 12,90 dén 13,19% va
tir 13,02 dén 13,27%

Khi bd sung 14 ngon 14 cay keo dau, 1a san, che dai, 14 che, 14 keo tai
tugng, 14 keo 14 tram va tanin tinh khiét, ham luong tanin cta khau phan thi

nghiém ting 1én dang ké. O khau phan 14, ngon keo d4u ham luong tanin ting
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tir 0,97 dén 6,01 g tanin/kgVCK. Tuong tu nhu vdy, & cac khau phan thi
nghiém bo sung la san, ché dai, 14 cheé, 14 keo tai tuong, 14 keo 14 tram va tanin
tinh khiét, ham luong tanin di ting twong tmg tir: 0,93 dén 6,07; 1,05 dén
6,02; 1,01 dén 6,06; 1,13 dén 6,12; 1,05 d&én 6,07 va 1,03 &n 6,14 g
tanin/kgVCK.

So voi khau phan dbi ching ham luong lipit, xo thd, NDF, ADF,
khoang tong s (Ash) ctia cac khau phan thi nghiém thay d6i khong dang ké.
O ca 7 loai khau phén thi nghiém, ham lugng tanin cao nhét dat dén trén 6,14
g tanin/kgVCK, con ham luong protein tho cao nhat dat dugc & cac khau phan
nay la khoang 18-19%.

3.2.2. Anh huéng ciia loai 14 bé sung va lwong tanin bo sung dén lwong
khi tich lity ciia cac khau phan thi nghiém (ml)

Luong khi sinh ra trong diéu kién in vitro ctia cac khau phan thi nghiém
duoc trinh bay trong bang 3.5.

Bing 3.5. Lwong khi tich liiy ciia cdc khdu phan thi nghiém (ml)

Nguon |Khau Thoi gian G mau
tanin |phan 3h 6h 9h 12h 24h 48h 72h 96h
PC 3,200 6,8° 10,79 | 145° | 26,3% | 35,3%° |38,4%%| 404%
KD1 3,0%% 6,3% 9,8° 14,1° | 24,29 | 34,3% | 34,79 | 34,99
" KD2 3,0%% 6,4 | 10,3% | 14,1° | 24,4% | 33,0 | 34,9"" | 3520
€0 kD3 3,4 6,7° | 105% | 147° | 26,0 | 369%™ |37,4%| 381%
dau KD4 3,9° 6,8° 10,7 | 14,9° | 28,0 | 36,1° | 39,6° | 40,1“
(KD) KD5 4,8 7,6 11,5 | 15,7°¢ | 29.4%® | 38,0° | 41,0° | 41,5
KD6 2,47 5,1 9,7 13,9° | 24,0M | 33,3 | 34,69 | 352"
LS1 2,850 10,02 | 14,9® | 17,82 | 27,8™ | 35,0 | 35,6™" | 38,5%
LS2 3,1%% 10,02 | 15,0® | 18,0° | 27,9 | 35,0 | 36,65 | 39,3
Lasan [LS3 3,1%% 10,22 | 15,0° | 18,1° | 28,8 | 36,5% | 39,4% | 428%®
(LS) |LS4 3,4 10,3* | 15,5® | 18,9* | 30,3 | 385 | 40,8 | 43,7*
LS5 3,8 10,3 | 15,6% | 18,9° | 30,4 38,5° | 41,4 | 44,0°
LS6 2,7 9,78 14,7° | 17,8® | 27,1% | 335% | 3530 | 381%
Che |CPl 1,0™ 3,6¢ 6,4™ 6,8" 17,0 253 | 27,9% | 27,9¢
dai Cb2 2,61 47" 7,19 7,00 19,2 279" | 30,3 | 30,7
(Ch) |CP3 2,8 48 7,29 829 | 20,1" 28,0 | 31,00 | 31,3
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Nguon |Khau Thoi gian i mau

tanin | phan 3h 6h o9h 12h 24h 48h 72h 96h
Cb4 2,8%f 5,1° 85 | 10,5%" | 21,9 | 286" | 32,1" | 328"
Cbs 3,8° 5,8% 89" | 10,7% | 22,9M™ | 334° | 350" | 353"
Cb6 1,2 3,5¢ 54% | 829 | 16,4 240 | 26,3 | 26,3
LC1 3,17 [ 6,30 [ 10,27 | 135" | 23,79 | 31,4% [35,7°%| 38,0
LC2 2’8ba 5,8bdac 9’8ba 12,3@1 22,1ebdgcf 29,3bdac 32,3dc 35,7ebdac

L4 che [LC3 2,5% 51 | 93" | 115% |20,5%%| 273" | 31,8% | 34,0

(LC) |LC4 2,3 4,9" 8,5 | 11,1* | 20,0%% | 26,5 | 30,3" | 32,07
LC5 2,0° 45" 8,0° 10,7¢ | 19,97" | 26,3* | 29,5° | 31,0™
LC6 1,8bac 3,7ebdac 6,7bac 9,5bac 19,4ghf 25,5edc 27,3bdac 29,Oebdcf

KTTl 3,5ebdac 7,4ebdacf 12,0bac 16,33 28,13 35,8bac 37,3bac 37,8bdac
KTT2 3 5ebdac 7 Oebdacf 11 5bac 15 6a 26 7bac 33 6ebdac 35 2bac 36 3ebdac

Keo tal KTT3 3,2ebdacf 7,0ebdacf 11,3bdac 15,53 25,5bdac 32,2ebdac 34,6bac 35,9ebdac
tuOng KTT4 3,0edef 6’7ebdagcf 11,0ebdac 14,8bac 25,2ebdac 31,6ebdac 34,4bac 35,6ebdac
(KTT) KTT5 2’89bdacf 6,59bdng 10,3edfc 13’6bdac 24’Oebdacf 31,29bdac 32,4bd0 33,0edf
KTTG 2 58dCf 6 4edgf 9 7edfc 13 5bdac 23 1ebdacf 29 7edfc 31 4dC 32 6edf
KLT1 4,0bdaC 7,4ebdacf 11,5bac 15,1ba 24,9ebdac 34,7bdac 36,9bac 38,4bdac
KLT2 3 89bdac 7 1ebdacf 11 4bac 15 Oba 24 3ebdacf 33 4ebdac 36 1bac 38 1bdac
K\eo Ié KLT3 3’89bdac 6,9ebdacf 10’69bdfc 14,2bac 23’8ebdacf 32,7ebdac 35,5bac 36,gebdac
tram KLT4 3,7ebdac 6,5edgcf 9,8edfc 11,5fdec 20,8edgf 29,9edfc 32,6de 34,56bdfc
(KLT) KLT5 3’69bdac 6,2ehgf 9’7edfc 11,4fdec zo’segf 29,28df 31,2(10 33,38df0
KLT6 | 3,5°% | 58" | 9,00 | 11,2 196% | 2857 | 30,7 | 31,5
TN1 16 2,7" 4,6' | 97°" | 204" | 30,4 | 339" | 347"
Tanin | TN2 1,8" 31 | 59" |100%| 21,8" | 3129 | 341" | 351"
inn | TN3 2,1 3,5° 6,17 | 10,5% | 22,2 | 3159 | 34,6% | 354
chice | TN4 2,19" 4,4' 76° | 11,6° | 23,0 | 332 |36,5™"| 37,10
TN5 2,3 4,8' 78 | 11,8% | 23,9™ | 334 | 36,8™ | 375
TNG 1,8" 32" | 499 | 839 | 17,0 | 247 | 275 | 286"

Ghi chu: Cac gia tri trung binh trong cung mot cot voi cac chit cai khac nhau la khac nhau
c6 ¥ nghia thong ké (P < 0.05)

Két qua cho thiy: Luong khi sinh ra ting manh tai thoi diém tir 3h —
12h va ting rat manh tir 12h - 48h, sau d6 tir 48- 96h lugng khi sinh ra giam
dan. Két qua sinh khi ndy phan anh mot qui lut chung 1 qu4 trinh 1én men in
vitro dién ra theo ba giai doan: giai doan dau tién khi duge tao thanh do 1én
men phan hoa tan; & giai doan hai khi dugc sinh ra do 1én men phan khong
hoa tan va ¢ giai doan ba khi dugc sinh ra do phan huy quan thé vi sinh vt

trong moi truong thi nghiém (Cone va cs., 1996; Cone va cs., 1998). Néu biéu
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dién luong khi sinh ra bang dd thi chung ta sé& thay rd cac giai doan nay.

Do cac khau phan thi nghiém khac nhau vé thanh phan héa hoc (chu
yéu 1a ham luong protein) va luong tanin bd sung va loai 14 bd sung nén khi

tich iy ¢ cac thoi diém u khac nhau 1a khac nhau ¢ cac khau phan.

Khuynh huéng chung 14 ham luong tanin ting tir 1 dén 6 g/kgVCK cua
khau phan thi nghiém thi luong khi sinh ra ¢ cac thoi diém va khi tich iy luc
96 gio giam dan so v&i luong khi sinh ra ¢ khau phan d6i chimg (lwong khi
bién dong nhung khong c6 qui luat), mac du co su sai khac vé luong khi sinh
ra tai cung thoi diém gitta cac khau phan ¢ cing muc tanin (P <0,05). Tuy
nhién khi ham luong tanin tang dén 6 g/kgVCK ciia khau phan thi nghiém thi
lwong khi sinh ra & cac thoi diém va khi tich liy lac 96 gid bi anh huéng
nhiéu va giam manh so véi lugng khi sinh ra & khau phan ddi ching va cac
khau phan c6 tanin thap hon (P< 0,05). Vi du téc do giam rat khac nhau khi
khau phan c6 tanin tir cic ngudn khac nhau: 1a che, 1a keo tai twong, 1a keo 1a
tram hay tanin tinh khiét (P <0,05). Giam tong luong khi tich lity lic 96 h
manh nhét & khau phan c6 tanin tinh khiét, sau d6 dén 14 che, 14 keo tai tuong
va cudi cung 13 14 keo 14 tram.

Nguyén nhan dan dén cac sai khac vé luong khi sinh tai cing thoi diém
gilta cac khau phan ¢ cing muc tanin tir 1 dén 6g/kg VCK ctia khau phan kha
phirc tap va khong thé chi do mot nguyén nhan giy ra. Theo Pellikaan va cs.
(2011), lvong khi sinh ra trong diéu kién in vitro va luong CH, tao ra phu thude
vao ddc tinh cua tanin nhu loai tanin (condensed hay ellagitanins hay
gallotanins), d0 hoa tan cua tanin. Anh huéng cta tanin 13 c6 diéu kién va phu
thuoc vao thanh phﬁn cua chung (Waghorn, 2008; Goel va Makkar, 2012).
Ngoai ra co rat nhiéu yéu té c6 thé dd qui dinh lwong khi da san sinh ra trong

suot qua trinh 1én men, nhu loai va mirc xo, sy ¢c6 mat ctia cac chat trao doi thir
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cap nhu saponin (Babayemi va cs., 2009), ham luong protein thd cua khau
phan, cic thanh phan khang dinh dudng khac (Njiadda va Nasiru, 2010). Ban
chat ctia carbonhydrate cling c6 nhimg anh huéng dén luong khi sinh ra
(Sallam va cs., 2007; Blummel va cs., 1997; Menke va Steingass, 1988) va
Chenost va cs., 1997).

Su khéc biét vé khi tich Iy lac 96 gio va sy giam khi tich iy luc 96
gid & cing mot murc tanin: 6 g/kgVCK ciia khau phan thi nghiém so véi khau
phan d6i chimg va cac khau phan c6 mic tanin thap hon c¢é thé do nhiéu
nguyén nhan gay nén. Sy thay doi ty 1é tanin da anh hudong dén hoat dong cia
cac emzym vi sinh vat trong dich da co, dac biét 1a cac vi sinh vat phan giai
xo (McMahon va cs., 2000). Theo Horigome va cs. (1988) khi ham lugng
tanin trd nén qua cao trong khau phan thi hoat dong cta enzyme vi sinh vat
cho tiéu hoa xo va protein co thé bi suy giam. Mat khac, tanin di 1am giam s
lwong vi khuan va protozoa trong dich da c6 béi vi tanin c6 thé lién két véi
protein trén bé mit té bao cua cac loai vi sinh vat nay nhu la mot doc td 1am
chung khong thé thyc hién qué trinh trao doi chat ciing nhu phan chia té bao

(Makkar va cs., 1995).

Trong nghién ctru ndy két qua lugng khi sinh ra cia tat ca cac mau tai
cac thoi diém U thap hon so véi cac nghién ctru trude ddy cua Getachew va Cs.
(2002) va ctia Menke va cs. (1979). Su sai khac nay c6 thé do sy khac biét
trong thanh phan hoa hoc va mirc bd sung cua mau (Hamid va cs., 2007). Mait
Khac, ving khi hau ciling anh huéng dén sy bién dong cia luong khi sinh ra
trong diéu kién in vitro. Cac nghién ctru ctia cac tac gia trén déu thuc hién trén
cac loai thitc an & ving 6n d6i, noi c6 cudng do chiéu sang khong cao. Nguoc
lai, cdc mau thirc in trong nghién ciru nay duoc thu thap tai ving nhiét déi
vao mua hé c¢6 cudng d6 chiéu sang cao. Do d6, cac miu ndy thuong c6 ham

luong cac chat khang dinh dudng nhu tanin, saponin cao hon (Saffarsadeh va
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cs., 2000).

3.2.3. Anh hwéng ciia loai 14 bé sung va lwong tanin bo sung dén dong
thai sinh khi in vitro ciia cac khau phan thi nghiém
Dong thai sinh khi in vitro phan anh tiém ning phan giai cia thirc n
trong mdi truong da cé va duge mo ta bang cac thong sb a, b, (Jaj+ b), ¢ va lag
time. Pong thai sinh khi ctia mu thtrc an trong diéu kién in vitro dugc trinh
bay trong bang 3.6.
Bing 3.6: Dong thdi sinh khi ciia cdc khdu phén thi nghi¢m

Nguon | Mau Céc tham s6 udc tinh
tanin | (n=3) |a B |aj+b c L
PC -2,76°% | 43 6% 46,47 | 0,043M9 |3 4%
KD1 -3,6 39,8° 43,4°9 10,050 | 3,6%
KD2 -3,45% | 39,6°f 43,0" | 0,051 | 3,6%
dK;:’ KD3 | -404™ |432%  |473% 0050 |38"
(kD) KD4 |-33%M |443® 47,6 0,047"d8 | 3 g
KD5 |-2,95%0 |456° 48,5 0,047 | 4,1%
KD6 -4,39° | 40,4% 44,8 1 0,050™c | 3,7%
LS1 -3,33" | 40,6% 43,9%" 10,063 2,6
LS2 -2,66™¢ | 40,7% 43,4° 10,059 |26
Lasin | LS3 -1,95% 43,4%¢ 45,4"% | 0051 |24
(LS) LS4 -2,87%" | 45 5° 48,4° 0,055°%¢ | 2,7%
LS5 -2,5" 45,3 47,5 0,053%%c | 27"
LS6 -3,02°10" | 39 6°f 426" | 0,062 2,5
CPb1 -3,714™ | 336" 37,3 0,037" 5,8
Cb2 -4,04™ | 36,79 40,7" 0,038" 6,1
Ché dai | CP3 | -3,77“™ | 36,8° 40,5 0,039" | 6,2™
(CPb) | Cb4 -3,73m | 375" 41,39 | 0,044"9 | 6,5
CP5 -4,26™ | 41,4%¢ 45,6™% | 0,042" | 6,7
Cb6 -2,91%" | 30,7 33,6 0,039" 5,8"
Laché |LC1 -1,57°%¢ | 39,9697 | 41 52°%¢ | 0,040°" | 32"
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Nguon | Mau Céc tham s6 udc tinh
tanin | (n=3) |a B |aj+b c L
(LC) LC2 -1,47P%C | 37 026P%0Ct | 3 g4gPdc | g 040%" | 3,2%°
LC3 -1,32bdc | 35 geebdct | 37 17bdc | g 037 3,0
LC4 -1,84°%008c | 34 10849 | 36 029 | 0,040 | 3,3%¢
LC5 -2,59%0c | 33 90edf | 36,49 | 0,042%C | 3,4
LC6 -3,42%% | 32 619 36,03% | 0,045 | 3 g
KTT1 |-453° 42.77% 4731* | 0,057 3,4%%¢
- KTT2 _3’23ebdac 36’77ebdagcf 40’58bdac 0’053bac 3,6bac
Keotal |\ rr3 | 41099 |4045%% |4464™ |0057° | 3.3%
tu:qng edc ebdagcf bdac ba bac
KTy | KTT4 | -3.93 39,16 43,10 0,055 3,2
( ) KTT5 _2’53ebdac 38’50ebdagcf 41’02bdac 0,0SOebdac 3,4bac
KTT6 | -2,0200%¢ | 34 73%00cT | 36 75°% | g o51Pdc | 3 4%
KLT1 |-1,54°% | 40,56%% |42 10°% | 0,038 3,3%%¢
| KLT2 | -1,32°% | 39,7499 | 41 06°7° | 0,044% | 3,2"
:<\e0 Ia KLT3 _1’43bdac 38’95ebdagcf 40’38bdac 0’0438dfC 3’4bac
ram
(KLT) KLT4 |-047° 37,05°0080¢T | 39 o7bdac | g ggzedic | 3 o°
KLT5 |[-0,76™ | 36,73%40c | 38 55P4c | g 038" 3,30
KLT6 |[-1,11° |33,86%" |3501¢ 0,040%" | 3,7
TN1 -3,85™ | 39,0°™ 428" 1 0,037" 4,2°
Tanin | TN2 | -3,34" | 39,5¢ 42,9 10,038" | 4,2°
tinh TN3 -3,279M | 42 4P 45,7°°% | 0,039" 4.2%
khiét | TN4 -2.36" 43,52 45,9°¢ | 0,039" 3,0%
(TN) | TN5 3,177 | 43 720c 46,9 | 0,039" 4,1%
TNG -3,22f | 33 o 36,2 0,038 3,7%

Ghi chu: Cac gia tri trung binh trong cung mot cot voi cdc chit cai khac nhau la khac nhau
c6 ¥ nghia thong ké (P < 0.05); a = San heong khi tir cdc chdt dé hoa tan (ml);b = San
liwong khi tir cdc chat khé hoa tan (ml); |a| + b: Tiém nding sinh khi (ml); ¢ = Toc d¢ sinh

khi (%/h); L = Thoi gian tir lic u dén hic bdt dau san sinh khi ( ml)

Két qua & bang cho thay: Do cic khau phan thi nghiém khac nhau vé
thanh phan héa hoc (cha yéu 1a ham luong protein) va lugng tanin bd sung,

loai 1a b sung nén cac thong so a, b, (|aj+b), ¢ va L 1a khac nhau & cac khau

phan.
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Khuynh hudng chung 1a ham lugng tanin ting tir 1 dén 5 g/kgVCK cua
khau phan thi nghiém thi a, b, (Ja]+b), ¢ va L khong bi anh hudng nhiéu so voi
cac thong s nay & khau phan d6i chimg (cac thong sd bién dong nhung
khong c6 qui luat), mic du co su sai khac vé gia tri a, b, (Jal+b), ¢ va L giita
cac khau phan & cing muc tanin (P <0,05). Tuy nhién, khi ham luong tanin
tang dén 6 g/kgVCK cua khau phan thi nghiém thi cc thong sb a, b, (Jaj+b), ¢
va L bi anh huéng nhiéu va giam manh so véi cac théng s6 nay & khau phan

d6i chimg va cac khau phan c6 tanin thap hon (P< 0,05).

Nguyén nhan dan dén cac sai khac vé cac thong sd a, b, (jaj+b), ¢ va L
giita cac khau phan ¢ ciing muc tanin tir 1 dén 5 g/kg VCK cta khau phan 12
kha phirc tap va khong thé chi do mot nguyén nhan giy ra. Cac nguyén nhan
nay ciing tuong tu nhu véi tong luong khi sinh ra tai cac thoi diém khac nhau
va ¢o thé bao gém: loai tanin, do hoa tan cua tanin (Pellikaan va cs., 2011;
Waghorn, 2008; Goel va Makkar, 2012), loai va mic xo, sy ¢ mat cia cac
chat trao doi thir cip (Babayemi va cs., 2009), ham luong protein thd cta khau
phan, cac thanh phan khang dinh dudng khac (Njiadda va Nasiru, 2010), ban
chat cua carbohydrate (Sallam va cs., 2007; Blummel va cs., 1997; Menke va
Steingass, 1988 va Chenost va cs., 1997). Bong thai cta su sinh khi phu thudc
vao ty 1& twong d6i ctia phan tan va khong tan trong thtrc an (Sallam Vva cs.,
2007).

Nguyén nhan din dén cac sai khac va giam gia tri ciia cac thong sb a, b,
(la]+b), ¢ va L & cting mdt muc tanin: 6 g/kg VCK cta khau phan thi nghiém
so v6i khau phan d6i chung va cac khiu phan c6 mirc tanin thap hon ciing co
thé do nhiéu nguyén nhan gy nén. Sy thay doi ty 1¢ tanin di anh hudéng dén
hoat dong ctia cac emzym vi sinh vat trong dich da cé, dac biét 1a cac vi sinh
vat phan giai xo (McMahon va cs., 2000). Theo Horigome va cs. (1988) khi

ham luong tanin trd nén qua cao trong khau phan thi hoat dong ciia enzyme vi
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sinh vat cho ti€u hda xo va protein co thé bi suy giam. Mat khac, tanin da lam
giam s6 lugng vi khuan va protozoa trong dich da co béi vi tanin c¢6 thé lién
két voi protein trén bé mit té bao cua cac loai vi sinh vat nay nhu 1a mot loai
doc t6 lam chung khong thé thuc hién qua trinh trao ddi chat ciing nhu phan

chia té bao (Makkar va cs., 1995).

Gia tri (a) &m o tat ca cac khau phan ddy 1a diém chan cua truc tung va
day 1a thoi ky ma mac du vi khuan van hoat dong nhung chua sinh khi khi 1én
men mau thirc an. Mot sb tac gia cling cong bd gia tri 4m cia (a) voi cac loai
mau thirc an khac nhau khi sit dung mé hinh toan hoc dé danh gia dong luc

sinh khi (Blummel va cs., 1997; Khazaal va cs., 1993).

3.2.4. Anh hwéng ciia loai 14 b6 sung va lwong tanin bo sung dén ty 1¢ tiéu

hoa in vitro, ME va SCFA ciia cac khau phan thi nghiém

Céc gia tri vé ty 18 tiéu hoa in vitro, ME, SCFA duoc udc tinh thong
qua k¥ thuat sinh khi in vitro dugc trinh bay trong bang 3.7.
Bing 3.7. Anh hwéng cia loai ld va ham lwong tanin tong sé dén 1y ¢ tiéu
héa in vitro, gid tri ning lwong trao doi (ME) va sé lwong cdc axit béo

mach ngin (SCFA) ciia cdc khdu phén thi nghiém

Nguon Mau | Ty ,Ié 1y e h;yclﬁé?illj}u ME (mIrSnC(:)II:/?OOQ
tanin n=23 | chatkho (%) co (%) (MJ/kgDM ) DM)
bPC 45,7 M 46,1 9" 6,99%" 0,57%
KD1 438" 43,9 1 6,89 0,52
KD2 453" 47,7 €% 7,08%" 0,52
Keo dau | KD3 48,1 °" 50,4 7,60% 0,58%
(KD) KD4 50,2 ¢ 50,5 7,98 0,61
KD5 54,6 ° 55,9 2 8,33" 0,64
KD6 442" 47,0 ™" 7,63 0,51
Lasan | LS1 46,7 1" 48,4 7,26% 0,60°%
(LS) LS2 48,7 49,3 ¢ 7,46 0,61
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Nguén Mau Tq A L= A , T'l I,\ - A
) y l¢ tiéu hoa | |, y @rtleu S
tanin | n=3 | chitkho (o) | O ML ha ME a2
co (%) (MJ/kgDM ) (mImol/200g
LS3 51.2 : DM)
' 52,7 7 726cd b
LS4 53’9 b 55 3 a ) 0,63 ac
LS5 a ! 8,07ba 0.66°
58,0 56.1° ,66
LS6 de ' 8,19ba a
49,4 cd 0,67
! 50,5 7 90de d
CDl 40’2 I 41 7 I y _ 0’59 C
. . Cb2 41,3 Kl 42 ’3 KIm 5,75m| 0,34J
Che¢ dai | CD3 424K 43’ i 6,07 ) 0,40
(CB) | Cb4 451" g 6,22" 0.42"
CDS 45’2 hi 47 ’0 fgh 6,48J 0,469h
Cb6 ij e 6,65" 0.49°%
43,8 ! 44 5 Kij ,49
I—Cl fh ! 5,78m O j
39,0™ 40 29Me ebdact 33
LC2 37’6k 3’8 1k 6;70 O,Slebdagcf
La che LC3 32 5ji 34,1”- 6’43ebdcf 0’47edgcf
(LC) LC4 24 7I : | 6’27edgf 01439hgf
' 24,3 6 Zoedgf haf
LC5 22,7 238 o 0,42"
LC6 21 4 23’ | 6,179 0,42
KTT e 3 6,13" g
1 47,5 d 49 gTce =5 0,40
) KT ! ) a
Keo tal T2 47,4 49,7% 6.7(0c0dact 0’61ba
tuong KTT3 46,2 45, 499tge ' oa 0,58
(KTT) KTT4 41,4 12,89 7’1?>dac 0,55
KTT5 40 7hgi ’ ith 6’93 0’54bdac
' 41’1g 6 goebdac b
KTT6 36’7fe 37 ggdfhe ) y 07516 dagcf
KLT1 48 ZCebd ! - 6,60e act 0’49ebdgcf
: 494 6.82°Daact -
Keo |é. KLT?2 47’0cebd 48 4dfce ' bdact 0’548 ac
tram KLT3 46’6fced 46 ’29dfhe 61758bd f 01526bdacf
1 a
(LT | KLT4 | 468% | 455e 6737 | 051
KLTS 45 9C9bd 4£‘: 1dce 6,31e dgt;f 0’44edhgf
) , e
KLT6 39,2 3g,paee 6,26 ? 0,43
i TN1 46,0 9" 47’ g ©10 6’13i| 0,41"
'|_'an|n TN2 48,3 ef 49 ’2 cdef 6,20k7 0’43|h
tlnh’ TN3 51’4 cd 49’ 6 ode 6,41kJ 0,469h
khiét TN4 52,5 be 5016 e 6,42”J 0’47gfh
(TN) TN5 52 5 ¢ 50’ g 6,57" 074991‘
) , i
TN6 39’2 | 40 2 m 6,62[:] O,519f
) 5;73 0’341
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Cdc gia tri trung binh trong cung mot cot voi cdac chit cai khac nhau la khac nhau co y
nghia thong ké (P < 0.05).

Két qua bang 3.7 cho thay: Do cac khau phan thi nghiém khac nhau vé
thanh phan hoa hoc (chu yéu 1a ham luong protein), luong tanin bd sung va
loai 14 b6 sung nén ty 1é tiéu hoa chat kho va chat hitu co in vitro, ME, SCFA

1a khac nhau & cac khau phan.

Khuynh huéng chung 1a ham luong tanin ting tir 1 dén 5 g/kgVCK
ctia khau phan thi nghiém thi ty 1¢ tiéu héa chat kho va chat hitu co in vitro,
ME, SCFA ting khong nhiéu so véi ty 1é tiéu hoa chat kho va chét hitu co in
vitro, ME, SCFA & khau phan ddi ching, mic du co sy sai khic gitta cac
khau phan & cing muc tanin (P<0,05). Tuy nhién, khi ham lugng tanin ting
dén 6 g/kg vat chat kho ctia khau phan thi nghiém thi ty 1& tiéu hoa chat kho
va chat hitu co in vitro, ME, SCFA cua khau phan thi nghiém bi anh hudng
nhiéu va giam manh so véi ty 1& tiéu hoa chat kho va chét hitu co in vitro,
ME, SCFA & khau phan d6i chimg va cac khau phan c6 tanin thap hon (P<
0,05).

O cung mdt mic tanin 6g/kg vat chat kho cta khau phan thi nghiém, ty
1¢ tiéu hoa chat kho cho KD6, LS6, CP6, LC6, KTT6, KLT6 va TN6 tuong
Gng 13: 44,2; 49,4; 45.2; 21,2; 36,7; 39,2 va 39,2 %, thap hon ty 18 nay & khau
phan dbi chimg (45,7%) (trir trudng hop LS6) va ciing thap hon & cac khau
phan thi nghiém khac c6 muc tanin tir 3 dén 5 g/kg vat chat kho cia khau
phan thi nghiém. O ciing mdt mic tanin 6 g/kg vat chat kho cta khau phén thi
nghiém, ty 1€ tiéu hoa chit hitu co, ME va SCFA cling dién bién theo mot
khuynh hudng tuong tu.

Céc nguyén nhan giai thich cho cac khuynh huéng bién dong cia ty 1é
tiéu hoa chat kho va chét hiru co in vitro, ME va SCFA 1a do anh hudng cua

loai 14 b6 sung va lugng tanin bd sung chinh 1a cic nguyén nhan gy bién
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dong vé lugng khi in vitro sinh ra nhu dé thao luan & trén.

Luong khi sinh ra cé twong quan duong (+) voi ty 1€ ti€u hda in vitro
(Sallam va cs., 2007; Nitipot va Sommart, 2003; Al-Masri, 2003; Chenost va
cs., 2001; Sommart va cs., 2000; Chenost va cs., 1997); Romney va cs., 1997;
Datt va Singh, 1995; Steingass va Menke, 1986; Menke va Steingass, 1988),

vdi SCFA (Getachew va cs., 2002; Sommart va cs., 2000; Blummel va @rskov,

1993; Beuvink va Spoelstra, 1992; Blummel va cs., 1999; va vai ME (Sallam
va cs., 2007; Getachew va cs., 2002; Sommart va cs., 2000; Getachew va cs.,
1998); Aiple va cs., 1996; Krishnamoorthy va cs., 1995); Menke va Steingass,
1988).

Theo Jayanegara va cs. (2011): Téng tanin c6 tuong quan am (-) véi
tong SCFA (-0,59) va ¢6 tuong quan Am véi ty 18 tiéu hoa chat hitu co (-0,53).
Khi ham luong tanin tong sb ting thuong lam giam SCFA vi tanin di lam
giam ty 1¢ phan giai chat hiru co trong da cd, do twong tic vdi protein va xo
trong khau phan 1am giam cham tiéu hoa (McSweeney Va cs., 2001; Mueller-
Harvey, 2006; Tiemann va cs., 2008).

3.2.5. Anh huéng ciia loai 14 bo sung va lwong tanin b sung dén lwong
métan san sinh ra sau 96 gio i ciia cac khau phan thi nghiém

Két qua ctia ndi dung nghién ctru duge trinh bay & bang 3.8; 3.9 va
3.10.

Két qua ¢ bang 3.8 cho thay: Do cac khau phan thi nghiém khac nhau
vé thanh phan héa hoc (cht yéu 1a ham lugng protein), lugng tanin b sung va
loai 14 b6 sung nén ndng do va thé tich métan 1a khac nhau ¢ cac khau phan.

Thé tich métan sinh ra & céc khau phan KD6, LS6, CP6, LC6, KTTS,
KLC6 va TN6 (co cung ham lugng tanin 6 g/kgVCK cua khau phan thi
nghiém) sai khac nhau c6 ¥ nghia théng ké (P<0,05) va lan luot 14 7,1; 7,8;
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5,9: 5,5; 5,3; 6,5 va 5,4 ml/200mg chat kho cua khau phan. So véi khau phan
dbi chiing, cac khau phan KD6, LS6, CP6, LC6, KTT6, KLC6 va TN6 da
lam giam lugng métan sinh ra ¢ da co twong tng: 36,0; 29,7; 46,8; 50,45;

52,25; 41,4 va 51,4%.

Bdang 3.8. Anh hwéng cia logi ld va ham lweng tanin tong sé dén néng dé

va thé tich khi métan sdn sinh ra sau 96 gio' i

Ngudn tanin | Khau phén Nongodo Sl || i tICT CH. | Giam ml CH,
(%) (ml) (%)
DC 27,52 11,12 0
KD1 27,8 9,7% 12,6
KD2 26,8 9,4 15,3
i KD3 262" 10,0 9,9
Keo dau (KD) KD4 23.7" 9,5%¢ 14.4
KD5 22,4 9,3 16,2
KD6 20,24 7,1¥ 36,0
LS1 25 5™ 9,8° 11,7
LS2 25,0 9,8° 11,7
. LS3 25,0™9 10,7 3,6
Lasan (L.S) LS4 22 1! 9,6% 135
LS5 225 9,9° 10,8
LS6 20,6' 7,8 29,7
CPb1 26,9 7,5M 32,4
Cb2 26,2ede 8,0 27.9
oL CD3 25,6 8,0 27.9
Che dai (CD) Cb4 24,2 7.9M9 28,8
CDb5 231" g8,1'M 27,0
Cb6 22 4' 5,9' 46,8
LC1 25.8"¢ 9,8 11,71
LC2 24.1°% 8,6 2252
o LC3 23.8% 8,1% 27,03
La che (LC) LC4 22 5 7.29" 35,14
LC5 21.0% 6,59 41,44
LC6 19.2"m 5,5M 50,45
Keo tai twong KTT1 27.0™ 10,2 8,11
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Ngudn tanin | Khau phan Nong do CH, | Thetich CHy | Giam ml CH,
(%) (ml) (%)
(KTT) KTT2 26.1" 9,5°¢ 14,41
KTT3 25.5% 9, pPecd 17,12
KTT4 23.4°%09 g,3°%™ 25,23
KTT5 21.8™ 7,29 35,14
KTT6 20.1™™ 5,3 52,25
KLT1 25.8"¢ 10,2 8,11
KLT2 24.1° 9,8 11,71
Keo l4 tram KLT3 23.8% 9,0 18,92
(KLT) KLT4 22.5™M 7,9° 28,83
KLT5 21.0 7,19 36,04
KLT6 19.2" 6,59 41,44
TN1 26,3 9,1% 18,0
TN2 25,47 g,9™d 19,8
Tanin tinh TN3 24,2M 8,6™9 22,5
khiét (TN) TN4 22,4 8,3M 25,2
TN5 19,34 7,24 35,1
TNG6 18,7' 5,4 51,4

Cac gia tri trung binh trong cung mot cot voi cac chit cdi khdac nhau la khac nhau co y
nghia thong ké (P < 0,05).

Su khac biét vé nong do va thé tich métan & cac khau phan cé ngudn

tanin khac nhau va tham chi c6 ciing ngudn tanin nhung khac nhau vé ham
lugng tanin do cac nguyén nhan khac nhau tao nén. Truéc hét sy khac biét vé
thé tich métan tao ra cua cac khau phan c6 cuing ham lugng tanin nhung khac
nhau vé ngudn 1a do anh huang caa loai tanin ¢ trong khau phan. Theo Goel
va Makkar (2012), anh hudng giam thiéu métan caa tanin phu thuoc vao loai
tanin (cAu tric ha hoc) va co tuong quan thuan véi sé luwong nhém hydroxyl
trong cau trdc caa nd. Vé tong thé hydrolyzable tanin (tanin thity phan) c6 xu
huéng tac dong truc tiép 1am Gc ché vi khuan sinh métan & da c6 (rumen
methanogens) trong khi tanin c6 dic (condensed tannin) anh huong dén hinh
thanh métan da co théng qua uc ché tidu hoa xo (Goel va Makkar, 2012).



96

Cac khau phan c6 cung ham luong tanin nhung khac nhau vé ngudn
tanin c6 trong khau phan 1a nguyén nhan dan dén hiéu qua giam métan khac
nhau. Jayanegara va cs. (2009) tién hanh nghién ctu trén hai loai tannin khac
nhau va da két luan riang bd sung tanin thay phan (hydrazable tannin) tir vo
hat dé (chestnut) va cay thd di (sumach) vao khau phan da 1am giam lugng
khi métan thai ra lan luot 12 6,5% va 7,2%, trong khi d6, b6 sung tannin cd
dic (Condensed tainnin) tir cdy mé riu (quebracho) va cay xau hd (mimosa)
khong 1am giam dang ké lugng métan san sinh ra tham chi & mac bo sung cao
nhat.

Khi ham lugng tanin trong khau phan thi nghiém ting dan thi thé tich
métan giam so voi thé tich métan & khau phan dbi chung da duoc nhiéu nghién
ctu xac nhan. Phan tich sb I6n (meta-analysis) cac nghién cau in vivo véi tanin
cua Jayanegara va cs. (2011) cho thay c6 mdi quan hé kha chit gitta nong do
tanin va lugng métan tao ra trén mot don vi chat hitu co tiéu hoa. Woodward va
cs. (2001) khi bo sung 0,4% tanin tir vo hat sen vao khau phan an cua ciru da
lam giam 28,5% luong khi métan thai ra. Tanin nhu 13 chat b6 sung hay Ia loai
thirc an co tiém niang giam métan tir 1én men da co6 dén 20 % (Beauchemin va
cs., 2006).

Khi ham lugng tanin ting dén 6 g/kgVCK cua khau phan thi nghiém thi
thé tich métan sinh ra bi anh huong nhiéu va giam manh so véi thé tich métan
sinh ra ¢ khau phan d6i chtiing va céc khau phan c6 mic tanin thap hon ciing
da duoc nhiéu nghién ctu xac nhan va giai thich co ché. Tac dong cua tannin
s€ cang rd rang hon khi ham lugng cia no cé trong thirc an tang 1én (Animut
va cs., 2008; Hess va cs., 2006). Mot nghién cau gan day ¢ dé cho in khau
phan co chtra 5,6 g tanin tong sd/kg vat chat kho da lam giam hé sé phat thai
métan manh (Y,) tir 7,9 & khau phan dbi ching xuéng 6,0% tong ning luong
thod an vao (Bhatta va cs, 2012). Tac dong cua tanin ngoai viéc phu thuoc vao

loai tanin thi con phu thudc vao muc tanin st dung (Goel va Makkar, 2012).
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Nham phan tich anh huéng cua cac yéu té khac nhau dén viéc san sinh
métan in vitro, chung t6i da tién hanh xay dung cac phuong trinh hdi qui mé
ta mbi quan hé gitra métan tao ra va cac yéu to khau phan 1&n men in vitro.

Khi tim hiéu méi quan hé gitta lwong métan sinh ra, ham luong tanin,

CF, NDF va |a[+b chiing t6i c6 phuong trinh 1 va két qua phan tich phuong

sai ¢ bang 3.9.
Bdng 3.9. Két qud phén tich phwong sai cho cdc bién ciia phwong trinh 1

Bién du doan Hé sb SE cua hé s6 P

Hé sb 20,154 5,173 0,001
Tanin -0,63057 0,08239 0,000
CF 0,4744 0,1908 0,022
NDF -0,6658 0,1772 0,001
laj+b 0,17741 0,03752 0,000

Phuong trinh 1 c6 dang nhu sau:
CHy(ml) = 20,2 — 0,631*Tanin + 0,474*CF — 0,666*NDF + 0,177*(|a|+b);
R?(adj) = 84.0%, (P<0,01).

Khi tim hiéu méi quan hé gitta lwong métan sinh ra, ham luong tanin,
NDF va khi sinh ra sau 96 gio u (gas 96h), ching toi ¢6 phuong trinh 2 va két
qua phan tich phuong sai ¢ bang 3.10.

Bdng 3.10. Két qud phdn tich phwong sai cho cdc bién ciia phwong trinh 2

Bién du doan Heé s6 SE cua hé sb P

Hé s 11,478 2,347 0,000
Tanin - 0,56096 0,04899 0,000
NDF - 0,21326 0,05251 0,001
Gas 96" 0,21584 0,01390 0,000

Phuong trinh 2 1a mot phuong trinh hdi qui tuyén tinh bac nhat ¢é dang:
CH, (ml) = 11,5 - 0,561*Tanin - 0,213*NDF + 0,216*Ggs; R*(adj) = 94,3%;
(P<0,01).



98

Qua céc bang 3.9 va 3.10 c6 thé thay: Lwong métan sinh ra bi tac dong
boi nhiéu yéu tb. Trong khi tanin, NDF c6 anh huong &m tinh (tiéu cuc) dén
luong métan sinh ra trong diéu kién in vitro thi NDF va dong théi (ja|+b) va
luong khi sinh ra (gas 96") lai anh huéng dén métan sinh ra theo chiéu nguoc
lai (tich cuc va duong). Nhu vay khong thé chi giai thich luong métan sinh ra
trong diéu Kién in vitro chi bang mét bién don, mét yéu té don 1&. Trong
nghién ctiu trude day cua Pham Quang Ngoc va cs. (2013), cac tac gia ciing

c6 nhitng quan st gan tuong tu nhu nghién ciu nay.

Theo Jayanegara va cs. (2011): Tong tanin c6 quan hé rat chat ché véi
CH./chét hitu co tiéu hoa (r = — 0,74; P<0.001), c6 twong quan am véi CH, (-
0,66) va tuong quan am v&i CH,/Tong lugng khi (- 0,77). Jayanegara va cs.
(2012) cho rang khi tanin trong khau phan ting thi métan giam. Quan hé giira
tannin trong khau phan (g/kg chat khd) va CH,/chat hiru co tiéu hoa (ml/g)

trong diéu kién (a) in vitro va (b) in vivo c6 dang sau:

Y = 55,7 - 0,172*tanin + 0,0004*tanin?; (P <0,001;r =0,659; n=91)vaY
= 46,2 - 0,123*tanin; (P = 0,036; r = 0,286; n = 30)

* Quan hé gifa hai phwong phip xdc dinh métan bing GC (Gas
chromatography) va phwong phép thé tich NaOH

Str dung phuong phap GC dé phan tich nong d6 khi métan 1a phuong
phap hién dai c6 do chinh xac cao, nhung nhugc diém 1a can may moc thiét bi
dat tién, trong khi d6 sir dung NaOH 10M dé xac dinh néng do khi métan 1a
phuong phap don gian, ré tién va khong can cac cong cu va may moc dat tién
dong thoi cho két qua kha chinh xac (Fievez va cs., 2005). Nham thay thé
phuong phap GC bang phuong phép thé tich NaOH, tién hanh xay dung
phuong trinh hoi quy giita hai phuong phap.
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Bing 3.11. Két qua xdc dinh dnh hwéng ciia logi ld bé sung va lwong tanin
tong so bo sung dén nong dp va thé tich khi métan san sinh ra sau 96 gio i

bing phwong phdp GC va NaOH

Phuong phap GC Phuong phap NaOH

Nguon Khau

tanin  phan  Néngdo Thétich Giamml 0% Thétich Giam ml
CH, (%) CH,(ml) CH, (%) -(%)4 CH, (ml) CH, (%)
bPC 27,5 11,1 0 28,6° 11,6 0
KD1 27,8° 9,7 12,6 28,6  10,0°® 13,79
KD2  26,8™ 9,4 15,3 28,5®  10,02% 13,62
Keo KD3 26,2 10,0° 9,9 27,420 10,4 10,34
dau  KD4 23,7" 9,5 14,4 25,7¢9 10,3 11,21
KD5 224! 9,3 16,2 24,0" 10,0 13,79
KD6 20,24 7,1% 36,0 22,6" 8,0" 31,03
LS1  255™ 9,8° 11,7 26, 7°%" 10,3 11,21
LS2 25,0 9,8° 11,7 25,951 10,2° 12,07
Lasky LS8 25,0 10,7 3,6 25,4" 10,9° 6,03
LS4 22,1' 9,6% 13,5 23,0" 10,0% 13,79
LS5 22,5' 9,9° 10,8 22,7" 10,0% 13,79
LS6 20,6’ 7,8 29,7 21,64 8,0™ 31,03
Cbl 26,9” 7,5™ 32,4 28,3% 7,9" 31,90
Cb2  26,2™ 8,0™ 27,9 27,8%° 8,5" 26,72
Lachée CP3  256™ 8,0™M 27,9 27,9%¢ g 7" 25,00
dai  Cb4 242" 7,9M 28,8 26,1d%"  8,6%" 25,86
Cb5 23,1 8,1™Md 27,0 25,5 9,0 22,41
Cb6 22,4' 5,9' 46,8 24,99 6,6 43,10
TN1 26,3 9,1 18,0 27,1°% g 4% 18,97
Tanin N2 25,4f:d 8,9]':""’ 19,8 26,6°jef 9,3:f 19,83
i T3 24,2" 8,6;9 22,5 25,6:l 9,1f9h 21,55
hig N4 22,4k'I 8,3k_g 25,2 23,6" 8,8" 24,14
TN5 19,3 7,24 35,1 20,6" 7,7 33,62
TN6 18,7' 5,4' 51,4 19,7' 5,7 50,86
SEM 0,25 0,08 0,34 0,08

Cdc gia tri trung binh trong cung mot cot voi cac chit cai khac nhau la khac nhau co y
nghia thong ké (P < 0,05).
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Khuynh huéng chung 1a ham luong tanin ting tir 1 dén 5 g/kgVCK cua
khau phan thi nghiém thi thé tich métan (GC) giam so véi thé tich métan &
khau phan ddi chang (thé tich métan bién dong nhung khéng co qui luat), c6
su sai khac vé thé tich métan sinh ra tir cac khau phan & cung muc tanin (P
<0,05). Tuy nhién khi ham luong tanin ting dén 6 g/kgVCK cuaa khau phan
thi nghiém thi thé tich métan (GC) sinh ra bi anh huong nhiéu va giam manh
so véi thé tich métan (GC) sinh ra & khau phan dbi chiang va cac khau phan
c6 muc tanin thap hon (P<0,05).

O day 89 cap s6 lidu tir thi nghiém nay va s6 liéu tir mot thi nghiém khac
ctia nhém nghién ctru da cong bd (Manh va cs., 2012) dugc sit dung. Pau tién
chung t6i phan tich phuong sai thtr bac dé xem méi quan hé nay co thé bicu
dién vé mit toan hoc nhu thé ndo (Bang 3.12) va dugc minh hoa qua Hinh 3.6
va 3.7.

Bing 3.12. Két qud phdn tich phwong sai thir bic cho cdc loai phwong trinh

Bac tu do — Téng binh

Ngudn bién dong DF phuong —SS F P

Phuong trinh myén tinh 1 653,660 373,22 0,001
Phuong trinh bac hai 1 8,122 4,84 0,030
Phuong trinh bac ba 1 0,016 0,01 0,923

Trong truong hop hoi qui tuyén tinh, phwong trinh ¢6 dang:
CH, (GC- ml) = - 0,1802 + 0,8792*CH, (NaOH-ml); R*(adj) = 80,9%:;
P<0,01.

Trong trudong hop bac hai, phuong trinh c6 dang:
CH, (GC- ml) = 3.783+ 0,2587*CH,; (NaOH-ml)+ 0,02236*CH, (NaOH-
ml)?; R?(adj) = 81.7%; P<0.01.
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Fitted Line Plot
CH4 GC = 3.783 +0.2587 CH4
+ 0.02236 CH4**2
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Hinh 3.6. Phuong trinh bdc hai mé ta quan hé gitra lwong CHy xdc dinh bang
phwong phap GC va phuwong phap thé tich NaOH

Fitted Line Plot
CH#4 GC = -0.1802 +0.8792 CH4

s 1.32340
R-Sq 81.1%
R-Sq(adj)  80.9%

CH4 GC
5
tn

Hinh 3.7. Phirong trinh héi qui tuyén tinh bdc nhat ta quan hé gitta lwong CH,
xac dinh bang phuong phap GC va phuong phap thé tich NaOH

Két qua cho thiy quan hé giita hai phuong phap c6 thé biéu dién tét
nhat bang mot phuong trinh tuyén tinh (P = 0,001). Quan hé nay ciing c6 thé
biéu dién & mirc chap nhan dugc bang mot phuong trinh bac 2 (P = 0,030).
Tuy nhién, mbi quan hé nay khong thé biéu dién dudi dang mdt phuong trinh

bac 3 (P = 0,923).



102

3.2.6. Anh hwéng cia loai 14 bé sung (ngudn tanin) trong khiu phin thi
nghiém dén lwgng métan sinh ra, 1én men tiéu héa da cé trong diéu kién
in vitro

Vi cac murc tanin ¢ ca bén khau phan dugc bd tri & sdu murc twong tu
nhau nén vé nguyén 1y co thé gop cac sb liéu dé xem xét anh hudng cua
nguon tanin. Khi gop cac s liéu lai thi murc tanin trung binh 1a 3,5-3,6 g/kg
VCK cuia khau phan. Két qua tinh toan anh hudng cta ngudn tanin dugc trinh
bay ¢ Bang 3.13.
Bing 3.13. Anh huwéng ciia loai ld b6 sung (nguén tanin) trong khdu phén

thi nghiém dén lwong métan sinh ra, 1én men tiéu héa da cé trong diéu kién

in vitro
Loai l&
, Tannin
Chi so Keo ~, Che .. Keotai Keold .. SEM
La san ) Lacheé i tinh khiét
dau dai tuong tram
. CH, 917  9,60° 757° 7,617 8283 8417 7,92° 0,43

1
2.Giam (%) 17,39 1351 31,80 31,38 2538 2417 28,65
3.DMD 47,70° 51,32% 43,00° 29,65° 4332%" 4562 4832 158
4. OMD 49,23* 5205° 4397° 30,63° 4445® 4530° 4805° 1,35
5. Gas 96" 37,50 41,07* 30,72° 3328 3520 3545 3473 123
6.|a|+b 45,77° 4520° 39,83° 37,62 42,23* 39,40®  4340° 129
7. ME 759 777" 616° 6,38  692°  650° 6,33° 0,16
8. SCFA 0,56° 0,63 041" 0442° 0547° 0475 045" 0,02

Ghi chu: 1: ml/200mg VCK khau phan; 2: % so véi déi chimg;, 3 va 4: %; 5: Khi sinh ra
sau 96 h it (ml/200mg VCK khau phan);6: ml/200 mg VCK khdu phan); 7: Md/kg VCK; 8:
mmol/200mg VCK khdau phan; Gia tri trung binh trong cling mét hang véi cac chir cai
khdc nhau la khdc nhau c6 y nghia thong ké (P <0,05).

Két qua ¢ bang cho thdy: Hiéu qua giam métan in vitro cua tanin trong

ché dai, 14 ché va tanin tinh khiét manh hon hiéu qua nay ¢ keo dau, 14 san,
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keo tai twong va keo la tram (31,8; 31,38 va 28,65 so véi 17,39; 13,51; 25,38
va 24,17 %). Nhung khong co su khac biét c6 ¥ nghia théng ké vé hiéu qua
nay (P>0,05).

Tuy nhién, tanin trong ché dai anh hudng tiéu cuc nhiéu nhat va lam
giam DMD, OMD, khi sinh ra sau 96 h 1 in vitro, cac thong sb a, b, (ja|+b),
ME va SCFA (P<0,05). Tanin tinh khiét cling 4nh huong tiéu cuc nhung it
hon va chi 1am giam khi sinh ra sau 96 h u in vitro, cac thong sb a, b, (Jaj+b, c,
ME va SCFA (P<0,05).

Nhu vdy nguon tanin da c6 anh huéng rat khac nhau dén luong métan
sinh ra va Ién men, tiéu hoa da co trong diéu kién in vitro. V& tong thé khi
xem x¢ét ca Iwgng métan sinh ra va 1én men, tiéu hoa da cé trong diéu kién in
vitro thi tanin tir 14 keo dau va 14 san t6t hon tanin tinh khiét, tanin tir 14 ché

dai kém nhat vé hiéu qua tong hop.

Theo Waghorn (2008); Goel va Makkar (2012), anh huong cta tanin 1a
c6 diéu kién va phu thudc vao thanh phﬁn cua nd. Con theo Pellikaan va cs.
(2011), luong khi sinh ra trong diéu kién in vitro va luong métan tao ra phu
thudc vao dac tinh cta tanin nhu loai tanin (condensed hay ellagitanins hay

gallotanins), d§ hoa tan cua tanin...

Theo Goel and Makkar (2012), anh huéng giam thiéu métan cua tanin
c6 tuong quan thuan véi sd luong nhém hydroxyl trong ciu tric ciia no.
Hydrolyzable tanin (tanin thty phan) c6 xu hudng tac dong truc tiép 1am tc
ché vi khuan sinh métan ¢ da co (rumen metanogens) trong khi tanin cd dic
(condensed tanin) anh huéng dén hinh thanh métan da co thong qua e ché

tiéu hoa xo.
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3.2.7. Anh hwéng ciia mirc tanin trong khau phan thi nghiém dén lwong

métan sinh ra, 1én men, tiéu héa da cé trong diéu kién in vitro

Khi khong quan tim dén ngudn tanin nita ma chi quan tim dén muc
tanin trong khau phan chung t6i d3 tinh anh hudng cta tanin & 6 murc trén tat
ca bon loai khau phan dé so sanh. Két qua tinh toan dugc trinh bay & bang
3.14.

Két qua ¢ bang cho thiy bat dau tir liéu tanin 4,0 - 59/kgVCK khau
phan, luong khi métan da giam kha manh (20,5 va 22,3% so voi khau phan
d6i chimg). Tuy nhién liéu 6,0 g/kgVCK khau phan c6 tic dung giam métan
manh nhét. Song ¢ liéu tanin ndy DMD va OMD, luong khi sinh ra sau 96
gid, thong sb b va (Jaj+b) ciing giam manh (P<0,05) chimg to 1én men va tiéu
hoa thtrc an da bi anh hudng nhiéu. Két qua 1a & muc tanin 6,0 g/kgVCK khau
phan gia tri ME va SCFA giam dang ké (P<0,05).

Bing 3.14. Anh huong ciia miic tanin (g/kg VCK) trong khau p]um thi
nghiém dén lirong métan sinh ra, Ién men, tiéu hoa da co trong diéu kién in

vitro
, Murc tannin
Chi sé SEM
1 2 3 4 5 6
1. CHy4 9,83 9,20* 873 793¢ 7003 568 025
2. Giam (%) 11,49 17,12% 21,40° 28,61 36,94 4887* 2,23
3. CH, 109,43 102,75 101,12 1023 944 88,1 10,77
4.Giam (%) 990 1540 16,75 157 22,3 27,4 8,86
5. DMD 4517 4508 4418 41,35 4045 34,13 423
6. OMD 46,83 46,35 4383 40,80 39,95 3490 3,96
7. Gas 96 37,23° 36,30" 3555® 34,80 33,70 30,43 0,92
8.a+b 4343 40,758 4197 41,07 40,74 35998 149
9. ME 6,75 6,57 6,63 6,50 6,49 6,15 0,17

10. SCFA 0,523 0,508 0,490 0,473 0468 0,410 0,03
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Ghi chd: 1: ml CH4/200mg VCK khau phan; 2: % so véi doi chieng; 3:1it CH4/1kg chat khd
tiéu héa dwoc cua khdu phan 4: % so véi doi chiing; 5: %; 6: %; 7: Khi sinh ra sau 96 h «
(ml/200mg chat khd), 8: Tiém nang sinh khi (ml); 9: MJ/kg chat khd; 10: mmol/200mg
chdt khé cua khdu phan; Gia tri trung binh trong ciing mét hang véi cac ché cai khac
nhau la khéc nhau c6 y nghia thong ké (P <0,05).

Theo Goel va Makkar (2012), anh hudng giam thiéu métan cta tanin
phu thudc vao ty 1 sir dung. Mot nghién ciru gan day ¢ dé cho thay khau phan
c6 chira 5,6g tanin tong sé/kg DM di lam giam hé s6 phat thai métan tir (Yy,)
7,9 (khau phan ddi chimg xubng) xudng 6,0 % tong ning luong thd in vao
(Bhatta va cs., 2012). Theo Goel va Makkar (2012), anh hudéng giam thiéu

métan cua tanin phu thudc vao ty 1€ sir dung.

Thudng cac két qua déu thay rang ty 18 tanin cao hon 5% trong khau
phan c6 anh hudng x4u dén kha ning sir dung dinh dudng va sirc san xut cia
dong vat (Waghorn, 2008). Trong diéu kién in vitro, khi b sung 20%
Biophytum petersianum (cé 4,3% tanin) va Sesbania grandiflora (cé 1,9%
tanin) vao chat nén di lam giam lan luot tir 17 — 25% va 9,2 -10,3% luong
métan thai ra ma khong anh huéng dén ty 1¢ tiéu hoa chat kho (Hariadi va
Santoso, 2010). Trong diéu kién in vivo, Grainger va cs. (2009a) da bo sung
hai muc tanin (8,6 va 14,6 g/kg VCK chat kho dn vao) duogc tach chiét tur
Acacia mearnsii dua vao khiu phan cta bo sita chan tha an 4,5 kg thirc dn
tinh d4 lam giam thiéu 11,5 va 28% métan thai ra, nhung ciing 1am giam ty 1¢

ti€u hoa cua khau phan.

Nhu vay luong tanin b6 sung d& c6 anh hudng rat khac nhau dén luong
métan sinh ra va 1én men, tiéu hoa da co trong diéu kién in vitro. V& tong thé
khi xem xét ca lwong métan sinh ra va 1én men, ti€u hoa da cé trong diéu kién

in vitro thi muc tanin 5% tot nhat vé hiéu qua tong hop.
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3.3. ANH HUONG CUA BO SUNG NGON LA CAY KEO DAU VOI CAC TY
LE KHAC NHAU TRONG KHAU PHAN PEN TY LE TIEU HOA, NITO TIiCH
LUY VA LUONG METAN PHAT THAI O BO LAI SIND SINH TRUONG

3.3.1. Ty 1¢ tiéu hoéa in vivo cdc thanh phin dinh duéng cé trong khau

phﬁn

Pé danh gia kha ning tiéu hoa ctia khau phan, cac ca thé bo dugc lay
mau thirc an cho #n, thirc an thira, phin va nudc tiéu trong 7 ngdy lién tuc
theo qui trinh ctia Cochran va Galyean (1994), Burns va Pond (1994). Két qua
thu dugc duoc trinh bay ¢ Bang 3.15.

Bang 3.15. Anh hwéng ciia khdu phéin bé sung cdc mire tanin tiv cdy keo

ddu den ty I¢ tiéu hoa in vivo

Chi tiéu KP1 (PC)  KP2 KP3 KP4  SEM
Ty Ié tiéu héa (%)

Vit chit kho 61,23 60,86° 57,18 5856 141
Protein 69,8° 71,99° 59,76° 6048 1,17
M& tho 69,29° 73,27 54,74 4923 1,80
Xo tho 57,37 58,30 56,12 58,55 1,49
NDF 43,78 42,76 45,41 42,09 2,19
ADF 53,54 53,55 49,98 49,13 5,58
Tro 40,11 39,68 43,36 4346 2,36
Chat hitu co 63,44° 63,05° 5879°  60,34° 1,33

Gia tri trung binh trong cung mot hang voi cac chir cai khac nhau la khac nhau co y nghia
thong ké (P <0,05).

S liéu Bang 3.15 cho thay, ty 1¢ tiéu hoa chét kho, protein thd, md thd
va chat hitu co co su sai khac vé thong ké (P<0,05) khi so sanh gita khau

phan ddi chimg (KP1); KP2 véi KP3 va KP4. Trong khi do, ty 1é tiéu hoa xo
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thd, NDF, ADF va khoang tong sb lai khong thiy c6 su sai khac vé théng ké
(P>0,05) khi so sanh giita khau phan d6i chimg (KP1); KP2 v&i KP3 va KP4.

Nghién ctru trong diéu kién in vivo caa Grainger va cs (2009a) khi bo
sung hai muc tanin (8,6 va 14,6 g/kg chat kho an vao) duoc tach chiét tir
Acacia mearnsii vao khau phan cta bo sita chin tha an 4,5 kg thtic an tinh cho
thy, viéc b sung nay da lam giam thiéu 11,5 va 28% métan phat thai, nhung
cling 1am giam ty 18 tiéu hoa cta khau phan. Mot s6 nghién ctru khac cho rang
tanin tach chiét va cac cay chira tanin lam giam ty 1¢ tiéu hoa trong ca in vitro
(Bhatta va cs., 2009; Patra va cs., 2006) va in vivo (Animut va cs., 2008).

Tuy nhién, theo két qua nghién ctru ctia Jetana va cs. (2011) cho thay
b6 sung keo ddu 1am ting tiéu hoa xo & bo. Ly do c6 thé 1a protein thd trong
keo dau da anh huong dén hoat dong cua vi sinh vat va tiéu héa nito trong da
c6. Traore Va cs. (2010) cho ring, ty 1¢ tiéu hoa thirc an va hoat dong cia vi
sinh vét da c6 duoc cai thién khi bo sung protein thd phan giai ¢ da co, lam
tang ty 16 tiéu hoa va tiéu hoa thirc dn nhanh hon din dén giam do choan da

co tir do lam tang lugng thirc an an vao.
3.3.2. Cén bang nito & bo dwoc cho in cic khau phan thi nghiém

S6 liéu bang 3.16 cho thay két qua tinh toan can bang nito (N) ¢ bo khi
cho an céac khau phan khac nhau.

Luong nito dn vao dao dong tir 83,86 — 92,24 g, cao nhat & nhém bo n
KP2 va thap nhat thay ¢ nhom bo an KP1 ddng thoi co su sai khac co ¥ nghia
gitra cac 16 thi nghiém (P<0,05). Nhin chung lugng nito an vao va thai ra ¢ bo
an khau phan bo sung 14 keo dau c6 xu hudng cao hon so bo dn khau phan ddi
chung. Tuy nhién, lugng nito tich lily lai thiy cao nhat & bo in KP2 13 62,88 g
(chiém ty 1& 68,2% luong thu nhan), tiép dén 1a bo an KP1 gid tri nay 1a 55,86
g/ngay (chiém ty 1& 66,6% luong thu nhan) trong khi d6 nito tich lily ¢ bo an
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KP3 va KP4 chi dat 49,06 va 48,8 g chiém ty 1I¢ tuong Uimg 55,4 va 57,3%
lugng nito thu nhan (hinh 3.8)
Bding 3.16. Anh hwéng ciia khiu phin bo sung cdc mikc tanin tiv ngon ld

cay keo ddu dén can bing nito (g/ngay)

Chi tiéu KP1 (BC) KP2 KP3 KP4  SEM
Nito dn vao 83,86° 92,24° 88,48% 85,14 1,01
— Ty lé (%) 100 100 100 100
Nito thai ra 28,02 29,38" 39,38" 36,34* 0,83
— Ty lé (%) 33.4 31.9 44.5 42.7
Nito tich liy 55,86% 62,88° 49,06" 48,8 1,05
— Ty lé (%) 66.6 68.2 55.4 57.3

Gia tri trung binh trong cung mot hang voi cac chir cdi khac nhau la khdc nhau co y nghia
thong ké (P <0,05).
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——Nitrogen tich Ity (g) =Ty I¢ (%)

Hinh 3.8. Anh hwéng ciia khdu phan bé sung cdc mire tanin tir ngon ld cdy keo
ddu dén long nito tich liy

Mic du vé ly thuyét, cac cay 14 ho dau giau N 1am ting trao d6i N ¢ da
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o, phan giai protein ¢ da co lai bi anh hudong bai ham lugng tanin cé trong la.
Anh huong cua tanin c6 thé thiy théng qua ham luong amonia thap trong da
¢ (Carulla va cs., 2005; Tiemann va cs., 2008). DA thay la tanin lam giam
phan giai protein trong da co vi né lam cho protein it bi phéan giai & da c6 hon
bai vi sinh vat (Reed, 1995; Mueller-Harvey, 2006). Khi N it bi phan giai da
c6 bd sung céc loai 14 giau N, luong N tir khau phan xudng da mdi khé tiang
lén va do d6 lugng axit amin thiét yéu hap thu tai ruot non co thé ciing ting
Ién (Ben Salem va cs., 2005; Ramirez-Restrepo va Barry, 2005; Hess va cs.,
2008).

Trong thi nghiém nay, véi bo an KP3 va KP4 1a khau phan co ty 18
tanin cao hon c6 thé gay khang dinh dudng anh huong dén kha niang hap thu
tr d6 anh huong téi gia tri nito tich liy. Hiéu qua st dung cac thanh phan
dinh dudng va can bang N ¢ xu hudng duoc cai thién khi bo duoc cho khau
phan bo sung lidu lwong tanin tir 14 keo dau phi hop véi ty 1& 0,3% tuong Gng

Vvéi 20% vat chat kho caa khau phan.
3.3.3. Lwong khi métan phat thai

Viéc xac dinh tong khi métan san sinh (l/con/ngay) dugc xac dinh
thong qua hé thong phan tich khi métan gan voi budng ho hap. Hang thang,
mdi con bd dugc dua vao budng ho hip 01 ngay dé xac dinh tong luong khi
métan san sinh. Luong khi métan san sinh trén mdi kg tang khi lugng ciing
dugc tinh toan khi bo duoc an khau phan khac nhau. Két qua vé anh hudng
ctia khau phan an dén lugng métan thai ra duoc trinh bay ¢ Bang 3.17.

S6 liéu thu duwoc & Bang 3.17 cho thiy luong métan san sinh
(I/con/ngdy) dao dong tir 114,5 — 149,6 lit tuy thudc vao khau phan va c6 sai
khac co y nghia thong ké (p<0,05) gitra nhém bo an KP3; KP4 so v&i nhom

an KP1 va KP2. Nhin chung, luvong métan c6 xu huéng giam dang ké khi bd
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sung tanin tir keo dau, xu huéng nay ciing thay khi luong khi métan san sinh
tinh trén 100 kg khéi lwong co thé va trén 1 kg khdi lugng trao doi (Hinh 3.9
va 3.10)
Bing 3.17. Anh hwéng ciia khdu phén bo sung cdc mikc tanin tiv cdy keo
ddu lwong dén khi CH, sdn sinh

Chi tiéu KP1 (BC) KP2 KP3 KP4 SEM

V CHj, (I/con/ngay) 149,6° 133,7° 114,5° 131,1* 2,78
L CH./100 kg BW 92,23 78,15® 76,10 69,74 4,83
V CH, (I/kg BW®") 3,31° 2,87® 2,57 2,81%® 0,08

Gia tri trung binh trong cung mot hang voi cdc chir cdi khac nhau la khac nhau co y nghia
thong ké (P <0,05);
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Hinh 3.9. Anh hwéng ciia khdau phan bé sung cdc mike tanin tie cdy keo dau lwong
dén khi métan phdt thai tinh trén 100 kg khéi lwong co thé

Thi nghiém trong diéu kién in vitro ciia Hariadi va Santoso, (2010),
khi bd sung 20% Biophytum petersianum (c6 4,3% tanin) va Sesbania
grandiflora (c6 1,9% tanin) vao chat nén da 1am giam lan luot tir 17 — 25%
va 9,2 -10,3% luong métan thai ra. Trong diéu kién in vivo, Grainger va cs.
(2009) di b6 sung hai mic tanin (8,6 va 14,6 g/kg chat kho an vao) duoc
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tach chiét tir Acacia mearnsii vao khau phan cta bo sita chan tha an 4,5 kg
thire an tinh, két qua cho thay viéc b sung da lam giam thiéu twong tng 1a

11,5 va 28% métan thai ra.
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Hinh 3.10. Ank huong cua khau phan b sung cdc muic tanin tur cdy keo ddu
lwong den khi métan phat thdi trén 1 kg khoi luong trao doi

3.4. KHA NANG TANG KHOI LUONG, HIEU QUA SU DUNG THUC AN,
PHAT THAI KHI METAN VA HIEU QUA KINH TE CUA BO LAI SIND SINH
TRUONG KHI AN KHAU PHAN BO SUNG NGON LA KEO DAU VOl CAC
TY LE KHAC NHAU

3.4.1. Lwgng thirc an thu nhan caa bo thi nghiém

Luong thirc an thu nhan caa cac nhém bo nudi bang cac khau phan
khac nhau duoc trinh bay trong Bang 3.18.

Két qua cho thay luong chat kho an vao dao dong tir 4,11 - 4,21 kg, cao
nhat & nhém bo an KP2 va thap nhat thdy & nhém bo an KP4. Luong thirc an
an vao c¢6 xu hudng giam dan khi tang ty 1& bot 14 keo dau trong khau phan,
mac du khéc nhau vé gia tri nhung khong thay cé sy sai khac vé mit théng ké
(P>0,05).
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Bing 3.18. Luwgng thu nhdn thikc dn ciia bo nuéi véi cic khdu phin c6 bé

sung cdac mirc tanin khac nhau tir ngon lda cay keo diu

Chi tiéu KP1 KP2 KP3 KP4 SEM
Thang 1

VCK an vao (kg/con/ngay) 3,80 3,90 3,78 3,70 0,05
VCK (kg/BW"™) 8,31 8,45 8,22 8,00 0,09
VCK (kg/100 kg BW) 2,32 2,36 2,29 2,23 0,02
Thang 2

VCK an vao (kg/con/ngay) 4,04 4,03 3,97 4,12 0,04
VCK (kg/BW"™) 8,14 7,96 7,91 8,30 0,08
VCK (kg/100 kg BW) 2,21 2,26 2,15 2,15 0,02
Thang 3

VCK an vao (kg/con/ngay) 4,51 4,68 4,62 4,50 0,04
VCK (kg/BW"™) 8,40 8,54 8,34 8,42 0,07
VCK (kg/100 kg BW) 2,23 2,25 2,19 2,24 0,02
Ca giai doan

VCK an vao (kg/con/ngay) 4,12 4,21 4,13 4,11 0,04
VCK (kg/BW"™) 8,23 8,30 8,05 8,20 0,07
VCK (kg/100 kg BW) 2,24 2,24 2,17 2,23 0,02

Ghi cha: VCK: vdt chat khd; BW: khoi lwong; BW™: khéi liong trao doi

Luong chét kho an thirc 4n 4n vao tinh trén 100 kg khéi luong co thé
bién dong tir 2,17-2,24 kg thap hon so véi két qua nghién ciu caa Preston va
Willis (1967) trén bo to (200 kg) lwong chat khd thu nhan xap xi tir 2,8-3 kg
tinh trén 100 kg khéi luong co thé. Theo Kumar va Vaithiyannathan, (1990),
luong thirc an an vao cia bo thit c6 khuynh hudéng giam khi tang Iwgng tanins
trong khau phan. Makkar va cs. (1995) cho biét viéc giam lugng dn vao c6 thé
boi ba ly do: (i) thirc an kém ngon miéng do viéc két hop tanin vai protein

nudc bot; (ii) tanin 1am se hoac chat miéng, chudng hoi do giam ty 1€ tiéu hoa
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chat khd va (iii) sy bam dinh tanin voi ruét non dan dén dap ung cua
hormone. Theo két qua nghién ciu cuia Makkar (2003), gia stic giam luong an
vao khi tanin trong khau phan > 3%. Trong nghién ctu nay, mic tanin 13 0,3-
0,5% VCK khau phan va ty & nay khong anh huong dén lwgng chat khé thu
nhan. Két qua nay phu hop véi nhitng bdo céo caa Alves va cs. (2006), da
khong tim thay anh huéng cua viéc sir dung tanin trong khau phan dén lugng

vat chét kho dn vao.

Tuy nhién, két qua nghién ctu nay khac voi mot sé nghién ciu trude
day. Luong thie an thyc vat nhiét déi an vao c6 chira tanin & nong do vira phai
(3-6% chat khd) gilp cai thién dinh dudng an vao & gia stic nhai lai, dac biét 1a
vat chat khd, chat hitu co va protein (Kumar va Singh, 1984). B6 sung 27%
keo dau vao khau phan cia ciru giup ting luong vat chat khd va chat hitu co
thu nhan (Denia va cs., 2013). Tuwong tw, Wahyuni va cs. (1982) quan sat thay
luong chat khé an vao ting thém 30% khi sir dung 60% keo dau trong khau
phan so véi d6i ching.

3.4.2. Kha niing ting khoi lweng cia bo thi nghiém

Khoi luong va tang khdi lwong cia bo thi nghiém duoc trinh bay &
Bang 3.19 va minh hoa qua Hinh 3.11 va 3.12.

Két qua & Bang 3.19 cho thay: Tang khdi lugng binh quan sau mot thang
thi nghiém dat tir 497 - 677g/con/ngay, cao nhat & nhom bo an khau phan bd
sung 20% bot 14 keo dau (KP2) va thap nhat ¢ nhém bo an khau phan b sung
30% bot 14 keo dau (KP4) va c6 sy sai khac c6 y nghia thong ké (P<0,05). Pén
thang thir 2 va thang 3, tang khdi luong binh quan hang ngay cao nhat van la
nhém bo an khau phan (KP2) dat twong tng la 747 va 627 g/con/ngay va c6 su
sai khac c6 ¥ nghia thong ké (P<0,05) so véi gia tri nay & bo nudi cac khau
phan khéc.
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Bing 3.19. Anh hwéng ciia khdu phéan bo sung cdc mikc tanin tie cdy keo

ddu dén khéi lwong bo qua cdc thang thi nghiém

Chi tiéu KP1 KP2 KP3 KP4  SEM
K.luong ban dau (kg) 157,1 157,7 157,2 1589 2,19
K.lugng thang 1 (kg) 177,3 178,0 172,6 173,8 2,58
e Ting KLI (g/con/ngay)  673,26* 677,74  51364°  497,48" 16,59
K.lugng thang 2 (kg) 198,0°  200,4 192,4° 193,8* 3,32
e Tang KL2 (g/con/ngdy)  690,14%°  747738%  660,62°  667,94° 27,42
K.lugng thang 3 (kg) 216,7% 219, 208,9° 210,5° 3,53

e Tang KL3 (g/con/ngdy) 623,14 627,88  550,02° 557,42° 19,37

e Ting KL cd ky
& Y 662,562 683,34%° 574,44° 57394 22,11
(g9/con/ngay)

Ghi cha: Gia tri trung binh trong cung mét hang véi cac chir cai khac nhau la khac nhau
c6 y nghia thong ké (P <0,05); K.lwong: khoi lwong; KL: khoi heong

8.4
8.2
8.0
7.8
7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2

8.2

7.1

KP1 KP2 KP3 KP4

Hinh 3.11. Sinh trieng twong doi (%) cia bod thi nghiém
Tinh chung cho ca giai doan thi nghiém, tang khéi lugng binh quén
hang ngay dat cao nhat & nhdm bo an khau phan KP2 (683g/con/ngay)
trong khi d6 gia tri ndy & bo an cac khau phan: KP1 (d6i ching); KP3 va
KP4 1an luot 12 662; 574 va 573g/con/ngay (Hinh 2) va c6 su sai khac co y
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nghia théng ké (P<0,05). Két qua nay ciing duoc thé hién qua sinh trudng
tuong ddi cua cac nhém bo an cac khau phan khéac nhau trong giai doan thi
nghiém theo thi ty tir cao xuéng thap do 1a KP2, KP1, KP3 va KP4 tuong
@ng 8,2; 8,0; 7,1 va 7,0% (Hinh 3.11)

3000
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660 3
500
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Hinh 3.12. Sinh trudng tuyét doi (g/con/ngay) cua bo thi nghiém

Trong mot thi nghiém cuaa Virapol Jamsawat va cs. (2010) trén bo to
Holstein Friesian dwgc cho an: 1 (T1) Co para (d6i ching), 2 (T2): Co para +
San lat, 3 (T3) co para + La keo dau, 4 (T4) co para + L4 keo dau + san lat,
két qua cho thay nghiém thirc T4 cho ting khéi luong cao nhat: 0,56 kg/ngay,
tiép theo 1a T3: 0,54 kg/ngay, T2: 0,53 kg/ngay va T1: 0,42 kg/ngay.
Herawaty va cs (2013) thi nghiém trén bo duc lai Ongole c6 khéi luong 175 +
10,53 kg duoc cho an: (A) Co + thirc an tinh, (B) Rom+thttrc an tinh (C)
Rom-+thirc an tinh + 0.5% S. cerevisiae va (D) Rom+thtrc an tinh + 0.5% S.
cerevisiae +15% keo dau. Ty 1¢é tiu héa DM cua (B) dat 61,03% thip hon
cua (A), (C) va (D) twong tng 1a 68,05; 63,01 va 68,15%. Khau phan c6 cling
protein thd 11-13%, TDN twong tu cho thiy bo sung S. cerevisiae va ¢ keo
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dau (D) tang khéi lwong cao (775,7 g/ngay). Agastin va cs. (2012) nghién cau
trong 12 thang v béo 309 bo duc Creole steers (khdi lwong 173 + 3 kg va
252 ngay tudi) duoc chia ra (1) bo vd béo nudi nhét tai chudng duogc an an co
cit va thire an tinh; (2) Bo chan tha khdng bo sung gi, két qua cho thiy ting
khéi Iwong bo v béo nudi nhdt dat 786 g/con/ngdy trong khi d6 bo chan tha
chi dat 517 g/con/ngdy. Rahman va cs. (1990) bé cho an 14 keo dau cé thé c6
tang khoi luong 341,2 g/con/ngay va chat kho an vao/100 kg thé trong 2,98
kg. Nghién ctu cua Huyen va cs. (2012) va Tan va cs. (2012) cho thay bd
sung la dau dang pellet bo c6 thé ting khéi lugng 600 g/ngay véi khau phan
co sd la thirc an thd dinh dudng nhu rom. Simon Quigley va cs. (2009) cho
thay chi nudi bd véi keo dau ADG: 0,336 kg/con/ngay trong khi d6 nudi bo
bang keo dau + ngd: ADG dat 0,614 kg/con/ngay.

Theo Reed, (1995); Mueller-Harvey, (2006) tanin lam giam phan giai
protein trong da co vi n0 lam cho protein it bi phéan giai ¢ da cé hon boi vi
sinh vat. Khi N it bi phan giai da co khi bd sung cac loai 14 giau N thi lugng N
tir khau phan xudng da mdi khé tang 1én va do d6 luong axit amin thiét yéu
hap thu tai rudt non co thé ciing tiang 1én (Ben Salem va cs., 2005; Ramirez-
Restrepo va Barry, 2005; Hess va cs., 2008). Vi Iy do nay ning suat bo co thé
da duoc cai thién (Michael va cs., 2013). Tuy nhién, ngoai cac anh huong tich
cuc vé dinh dudng, keo dau ¢ chira mimosine mot a xit amin ty do co doc
véi ham luong kha cao trong 14 (9% chat khd) (Hegarty va cs., 1964; Jones va
cs., 1976; Allison va cs., 1992; Jones, 1994) thady memosine nhanh chéng
chuyén thanh 3,4-dihydroxypyridine (3,4-DHP) sau tiéu hoa dan dén két qua
1a luong thire dn dn vao giam, giam tang khéi lugng, rung 16ng mac du khau
phan an co6 gia tri dinh dudng cao (Jones va Hegarty, 1984; Pattanaik va cs.,

2007). Jones va Hegarty (1984) bao céo ring cac hiéu qua trén xay ra khi keo
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dau chiém trén 30% khau phan. Myambi va cs. (2012) cho rang dua keo dau
vao khau phan cho bo sira dudi 30% la mic téi da.
3.4.3. Hiéu qua sir dung thire an caa bo thi nghiém

Két qua vé hiéu qua sir dung thirc dn dugc tinh todn dwa trén hai chi
tiéu vé luong thire an dn vao va tang khéi luong trung binh trong thai gian thi
nghiém dugc thé hién o Bang 3.20 va minh hoa qua Hinh 3.13.

Bdng 3.20. Hiéu qud si dung thirc dn

Chi tiéu KP1 KP2 KP3 KP4 SEM
¢ VCK an vao
4,12 4,21 4,13 4,11 0,04
(kg/con/ngay)

e Tang KL.trung binh ca
giai doan (g/con/ngdy)  662,52°  683,34%  574,44° 573,94 12,11
e Hiéu qua str dung thuc
an (kg VCK/kg ting 6,21° 6,14° 7,40 7,18 0,27
khéi luong)

Ghi chu: Gia tri trung binh trong cling mgt hang véi cac chiz cai khac nhau la khac nhau
co y nghia thong ké (P <0,05). VCK: vat chat kho, Tang KL.: tang khoi lwong

Hiéu qua str dung thirc an tir 6,14 - 7,40 kg VCK/kg ting khoi luong,
thap nhat nhom bo dn KP2 cao nhat & nhom bo dn KP3 va co sai khac vé mat
thong ké (P<0,05). Tiéu ton chat kho/kg ting khdi luong caa bo thu dugc cua
ching téi nam trong khoang tiéu chuan caa ARC (1980); NRC (1984); INRA
(1989); Rajan (1990); Perry (1990) va AFRC (1993) dao dong trong khoang
7,1 - 8,8 kg chat kho/kg tang khéi luong. Theo Kearl (1982) bd 200-300 kg,
tang khéi lugng 0,75 kg/con/ngay can 5,4-7,4 kg chat kho/con/ngay. Nhu vay

lugng chat kho an vao bo thi nghiém nam trong khoang tiéu chuan khau phan.
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Hinh 3.13. Hiéu qud si dung thize dn (kg VCK/tang khoi lwong) cua bo thi
nghiém

3.4.4. Phat thai khi métan cia bo thi nghiém

Bing 3.21. Anh hwéng ciia khdu phéan bé sung cdc mire tanin tiv cdy keo
ddu dén lwong CH, théi ra

Chi tiéu KP1 (PC)  KP2 KP3 KP4  SEM

Vena (I/con/ngay) 150,8° 134,8° 113,68 1321 2,89
Lcpa/100 kg BW 93,242 79,16°  77,20° 70,84° 4,94
Vena (kg BW*™) 3,42 2,08% 268"  2,92® 0,08
Lcna/kg ting khdi luong 299,58°  230,10° 197,68° 203,56° 9,12
gCH,/100 kg BW 66,86° 56,76 55,36 50,80° 3,54
gCHa/kg BW®™ 2,38 2,05% 2,00 1,80° 0,12
gCH,/kg ting khdi lwong 214,80  165,0°  141,72° 14594 6,53

Ghi chu: Gia tri trung binh trong cung mot hang voi cac chiv cdi khac nhau la khac nhau cé y
nghia thong ké (P <0,05); BW: khoi lwong; BW*™: khoi lwong trao doi.

Viéc xac dinh tong khi métan san sinh (L/con/ngay) duoc xac dinh
thdng qua hé thdng phan tich khi métan gan véi budng hd hap. Luong khi
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métan san sinh trén mdi kg tang khdi luong ciing duoc tinh toan khi bd duoc
an khau phan khac nhau. Két qua vé anh huéng cua khau phan in dén luong
CH, thai ra duoc trinh bay ¢ Bang 3.21 va dugc minh hoa qua Hinh 3.14 va
3.15.

:% 100.0 §
50.0 \

0.0 §
KP1(BC)  KP2 <P3 pa

Hinh 3.14. Lwong CH, sdan sinh ciia bo thi nghiém

S6 liéu thu dugc ¢ Bang 3.21 cho thdy luong CH, san sinh
(I/con/ngdy) dao dong tir 113,6 — 150,8 lit tuy thudc vao khau phan va cé sai
khac c6 ¥ nghia théng ké (P<0,05) gitta nhém bo dn KP4 so v6i nhom dn KP1
va KP2 (Hinh 3.14). Nghién ctru ciia Hariadi va Santoso, (2010) trong diéu
kién in vitro cho thiy, khi b6 sung 20% Biophytum petersianum (c6 4,3%
tanin) va Sesbania grandiflora (co 1,9% tanin) vao chat nén da lam giam lan
luot tir 17 — 25% va 9,2 -10,3% luong métan thai ra. Trong diéu kién in vivo,
Grainger va cs. (2009) da b sung hai muc tanin (8,6 va 14,6 g/lkg DMI) duoc
tach chiét tir Acacia mearnsii vao khau phan ctia bo sita chin tha an 4,5 kg
thire an tinh. Két qua cho thiy viéc bod sung nay da lam giam thiéu 11,5 va

28% métan thai ra.
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Tuong ty nhu thi nghiém in vivo, luong CH, ¢6 xu huéng giam dang ké
khi b sung tanin tir keo dau, xu hudng nay ciing thay khi luong khi métan

san sinh tinh trén 100 kg khéi lwong co thé va trén 1 kg khdi lugng trao doi.

Luong CH, san sinh (g) tinh trén 1 kg tang khoi lugng tir 141,7 — 214,8
g, cao nhat & nhom bo ddi chimg (KP1) trong khi d6 gi4 tri ndy & nhém bo an
khau ph::in KP2; KP3 va KP4 dugc bd sung tanin tur 14 keo dau lan luot 1a
141,7; 145,9 va 165g va c6 su sai khac dang ké (P<0,05) (Hinh 3.15)

%‘i 150.0 141.7 1§9
E’ 100.0 §
i 50.0 §
0.0 §
KP1(PC) KP2 KP3 KP4

Hinh 3.15. Luong CH, san sinh/1kg tang khéi lwong ciia bo thi nghiém
3.4.5. So bd tinh toan hiéu qua kinh té

Hiéu qua duoc tinh toan trén co so: gid mua thuc an, gia mua bo, ban bo
tai thoi diém bt dau va két thdc thi nghiém dong thoi khong tinh dén chi phi
cong lao dong. Céc chi phi ndy duoc coi nhu ngang nhau cho ca bén khau phan.
Két qua tinh so bo hiéu qua kinh té duoc trinh bay ¢ bang 3.22.
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Bdng 3.22. So by wéc tinh higu qud kinh té

Chi tiey Khoi lugng Gia Thanh tién

(kg) (1.000 d) (1.000 d)

Mua bo 157,1 80 12.568

Mua thirc dn 668,8 3,22 2.154,3

KP1 Banbo 216,7 80 17.336
Téng thu 2.613,7

Thu binh quan/thang 871,2

Mua bo 157,7 80 12.616

Mua thirc an 633,1 3,72 2.352,5

KP2 Béanbo 219,2 80 17.536
Téng thu 2.567,5

Thu binh quan/thang 855,8

Mua bo 157,2 80 12.576

Mua thtrc an 611,9 3,75 2297,2

KP3  Béanbo 208,9 80 16.712
Tong thu 1.838,8

Thu binh quan/thang 612,9

Mua bo 158,9 80 12.712

Mua thac an 607,1 4,13 2.507,2

KP4  Béanbo 210,5 80 16.840
Téng thu 1.620,8

Thu binh quan/thang 540,3

Két qua nay cho thiy tuy theo khau phan nubi dudng, thu nhap binh
quan dat duoc 540.300 — 871.200 dong/con/thang, cao nhat & nhom bo an
khau phan KP1 tiép dén 13 ¢ nhom bo an khau phan KP2. Tuy nhién, su
chénh 1éch khong nhiéu va xem xét két hop véi cac yéu td khac 1a ting khéi

luong va phat thai métan ra mdi trudng cho thay thi nhém bo an khau phan
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KP2 dugc bd sung 20% la keo dau/chét kho khau phﬁn dat hi€u qua nhat. Thu
nhap tinh trén dau gia stc trong thi nghiém nay cao hon so véi céac sb liu tir
mot s6 nghién ctru khac co thé 1a do bién dong gia ca cua dau vao va dau ra
tai cac thoi diém bat dau va két thuc thi nghi¢m. Tai Trung Qué)c khi vo béo
bo trén qui md 16n bang hat bong va rom la mi xur 1y uré, hach toan sau 3
thang 1ai ttr 200.000 - 600.000 d/con (Dolberg va Finlayson, 1995). Tai Dik
Lik, Truong Tan Khanh (2012) khi st dung bot 14 ho dau hodc thirc dn hdn
hop c6 bot ca va co dé v béo bo lai Sind co khdi luong bat dau thi nghiém
16n hon bo nudi trong thi nghiém nay cho thay: Loi nhuan tinh trén mot
bo/thang 1a 370.912 dén 435.542 ddng/con/thang, tuy thudc vao gia cua

nguon thirc an dau vao.
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CHUONG IV: KET LUAN VA PE NGHI
4.1. KET LUAN

- Ngudn tanin c6 anh huong rat khac nhau dén luong métan sinh ra khi
l&n men in vitro. Vé tong thé khi xem xét ca luong métan sinh ra va 1én men
trong diéu kién in vitro thi tanin tir 14 keo dau va l4 san tt hon tanin tinh
khiét, tanin tir 14 ché kém nhét vé hiéu qua.

- Muc tanin bo sung c6 anh hudng rat khac nhau dén luong métan sinh ra
khi 18n men in vitro. Vé téng thé khi xem xét ca luong métan sinh ra va Ién
men trong diéu Kién in vitro thi mac tanin 5% tt nhat vé hiéu qua tong hop

- L& cay keo dau co ty Ié tiéu hoa chat hitu co (60,9%) va gia tri ning
luong trao d6i (9,2 MJ) cao nhat so véi céc loai 14 cay khac trong nghién ctu
dong thoi o tac dung giam thiéu métan phat thai thap.

- Muc bo sung thich hop 14 cay keo dau khd vao khau phan nuéi bo lai
Sind sinh truong 12 20% chat kho khau phan (twong dwong 0,3% tanin), lam
giam rd rét lwong CH, san sinh (g)/kg ting khéi lugng (P<0,05) so véi nhom
bo an khau phan d6i ching (165,0 so véi 214,8) dong thoi dat tang khéi lwong
cao nhat 683g/con/ngay, hiéu qua su dung thtc an tét nhat (6,14 kg CK/kg

tang khéi luong.
4.2. PE NGHI

- Cho 4p dung mac bo sung 0,3% tanin tir cAy keo dau vao khau phan
nudi bo lai Sind sinh trudng.

- Tiép tuc nghién ciru anh huong cua bo sung ngon 14 cay thac an chia
tanin trong khau phan vd béo dén kha ning san xuat, hiéu qua sir dung thirc an

va phat thai khi métan ¢ bo lai huang thit.
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PHU LUC
Qui trinh thi nghiém sinh khi in-vitro gas production
(Menker va Steingass, 1988)

* Chuan bi mau

Nghién miu dén 1mm.

Khéi lwong miu cho mot xilanh: 200 + 5 mg. Mau dit vao phan cudi cua
xilanh.

Boi tron pit tong bang vasolin va day pit tong sat dén miu sau d6 day xilanh

Xilanh chtra mAu phai dit trong ti 4m & 38-39°C qua dém va tiép tuc dé trong tu

am & 38°C cho dén khi 13y dich da c6 va chuan bi xong dung dich dém.

* Vi tri cua xilanh

- Xi lanh khong chtra mau (blank) va mau chuan, can phai dit vao dau, giira va

cudi cua gia xi lanh khi thi nghiém.

- Mau nghién ctru can lan nhac lai 3 1an va phai dét tach biét & dau, gitra va

cudi cua gid ong nghi¢m.
* Cac dung dich can co

Dung dich khodng da lwong

5,7 g Na,HPO,

6,2 g KH,PO,

0,6 g MgSO, 7H,0

Hoa v6i nudc cat thanh 1 lit dung dich

Dung dich dém 1

35 g NaHCO3

4 g (NH4)HCO;

Hoa véi nude cat thanh 1 lit dung dich
Chudn bi dung dich dém 2

474 ml nudc cit

0,12 ml dung dich khoang vi lugng
237 ml dung dich dém 1

237 ml dung dich khodng da lugng
1,22 ml dung dich resazurin

Dung dich khodng vi lwong
13,2g CaCl, 2H,0

10 g MnC|2 4H,0

1 g CoCl, 6H,0

0,8 g FeCl, 6H,0

Hoa véi nuée cat thanh 100 ml
Dung dich Resazurin

100 mg resazurin

Hoa véi nude cat thanh 100 ml

Dung dich khw

2 ml NaOH 1N

285 mg Na,S. 7H,0
47,5 ml nudc cét
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* Dung dich dém

- Tung phan ctia dung dich dém can phai dugc chuan bi trude khi tién hanh thi
nghi¢m.

- Chuan bi dung dich dém 2 (dung dich tuoi ngay trudc khi lam thi nghiém)
cho mi 1an thi nghiém (trén cac dung dich di dwoc chudn bi vao binh tam giac).
* Cach pha dung dich dém 2

Dung dich Luong dung dich can tao ra (ml)
(ml) 500 750 1000 1200 1300 1400 1500 1700 2000
Nudc cat 2375 35 475 570 6175 665 7125 831 950

DD dém 1 120 180 240 288 312 336 360 420 480
Da khoéng 120 180 240 288 312 336 360 420 480
Vi khoang 0,06 0,090 0,12 0,144 0,156 0,168 0,180 0,210 0,240
Resazurin 061 092 122 146 159 171 183 214 244

Dung dich

khuwe

Nude cat 238 357 475 571 619 666 71,3 832 95
NaOH 1N 1,0 1,5 2,0 2,4 2,6 2,8 3,0 3,5 4,0

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

Tuy theo s6 xilanh ma quyét dinh sé luong dung dich dém 2 can pha
Lwu y: Dung dich dém 2 chi tron trude khi tién hanh mdi 1an thi nghiém
- Lam am dén 38°C sau d6 cho dung dich khur vao

- Dat binh tam gidc c6 dung dich dém vao bé nudc cd khqu tir 6n 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 hdng sau d6 sang.
- pH cua dung dich nén 14 7-7,3.
* Dich da co

- Dijch da c6 tir 2 bo duge d6 vao 1 binh, dich phai dugc gitr 4m 38-39° C.

- Loc bo nhitng hat thirc an 16n bang vai x6.

- Ty 1&¢ dung dich dém 2: dich da co 1a: 2: 1. Dich hon hop cta 2 bo véi )
luong twong duong duoc tron déu va cho vao binh tam giac voi dung dich dém 2

theo ty 1¢ 2:1.
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- Binh tam gic phai giit trong binh nudc 4m 38-39°C, lién tuc suc khi CO, va
khudy déu cho dén khi di chuan bi xong xilanh. pH nén: 7-7,3.

* Chuan bi thi nghiém.

- Lay 2 1an, mdi 1an 30 ml bang pipet dé bo di nhim dam bao khong c6 khong
khi trong bé mit xilanh.

- Léy 30 ml hon hop dich da c6 va dung dich dém cho vao xilanh da c6 mau dit &
39°C, giir xilanh ddy khong khi ra ngoai mét cach nhe nhang, dit xilanh vao ti 4m c6
quat d6i luu hodc Water Bath dam bao nhiét d6 ludn 1a 39°C.

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

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

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

Thoi gian doc co thé duoc lap ké hoach nhu sau:

Thoi diém doc (gio) Ngay gio

0 9 gid sang ngdy thir nhat

3 12 gid trua ngay thi nhét
6 15 gid chiéu ngay thir nhat
12 21 gio toi ngay thir nhat
24 9 gid sang ngay thu hai

48 9 gi0 sang ngay thir ba

72 9 gi0 sang ngay thu tu

96 9 gi0 sang ngay thr ndm

Tinh toan:
1.Bpr: trung binh ctia miu tring (blank) mdi 1an doc.
2.Gy: Gas san xuét do tiéu hoa mau & cac thoi diém khac nhau.
3. Gy Gas doc tai cac thoi diém.
4. Gy.1: Gas doc tai cac thoi diém trude khi xéc dinh Gy,.
Gh = Ghr - Ghor - Bmr + Ghra
Sau khi loai bo khi khoi xilanh thi tinh toan nhu sau:
5. G, = Gas san xuét tai e doc - Gid tri doc sau khi loai bo khi 1an doc cudi cung.

6. By: Gidng nhu G ;G = Gpy - By + Gprs



