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TOM TAT

Nghién ctru duge tién hanh nhiam danh gia chét lugng cta bot san va bi sin duge lam giau protein bang cong
nghé 1én men vi sinh ciing nhu hiéu qua sir dung bot san va ba sin dugc lam giau protein trong thirc an hdn hop
hoan chinh (TMR) nudi vd béo bod. Bot sin, b sin duge bd sung ché phim enzyme Kermin & muc 0,1% (tinh
theo VCK). Hoa tan 3 kg ri mat dudng va 3 kg uré vao 50 lit nu6e sach, didu chinh pH=5; Cho dich men giéng
vao dung dich v6i ty 18 5%, khudy déu, suc khi khoang 8 gio. Nguyén liéu sau khi duoc tron enzyme s& duoc
tron déu véi dung dich sao cho du do 4m khoang 60% (50 1it/100kg nguyén lidu), tron déu nguyén liéu bang may
tron, dé 1 gio rdi cho nguyén lidu vao tai G bude kin. Bot sin va ba sin duoc 1én men trong diéu kién nhiét do
phong, thoi gian danh gia: 0 ngay, 1 ngay, 3 ngay, 5 ngay va 7 ngdy sau 1én men. Thi nghiém v béo bo dugc
tién hanh trén 12 bo duc lai BBB x Lai Zebu, 18-19 thang tudi. Bo duoc chia déu vao 2 16, bo 16 1 duge cho an
thirc an TMR st dung bt sén va ba sin khong qua ché bién, bo & 16 2 duoc cho an thirc &n TMR sur dung bot sén
va bi sin duoc lam giau protein. Két qua nghién ctru cho thiy protein thd ctia bot sén va ba san da ting twong
ung tir 3,3 va 2,96% 1én 16,87 va 15,80% & ngay tha 5 sau 1én men, trong do protein thuc dat tuong ung 1a 85,77
va 81,22%. S6 luong céc vi s1nh vat gay bénh nhu FE. coli dung huyét, Salmonella, Clostridium perfrtngens va
Staphylococcus auréus déu ndm trong gl(n han cho phep Bo v6 béo duoc dn thirc an TMR c¢6 sir dung bot sin va
ba sdn duoc 1am giau protein da cho két qua tang khoi luong cao hon va chi phi thire an cho 1 kg tang khdi luong
thip hon so véi bod vd béo duoc an thire an TMR sir dung bot sin va ba sin khong qua ché bién (1.561,1 so véi
1.424,1 g/ngay va 52.105 so v6i 63.164 d/kg tang khéi luong).

Tiw khéa: Bo lai F1 (BBB x Lai Zebu), TMR, protein thé, protein thuc

PAT VAN PE

Hién nay trong chin nubi bo, bot sin va bi sin (phu pham cia cong nghiép ché bién tinh
bot sin) duoc st dung nhu 1a nguyén liéu cung cap ning luong. Nhung bot sin va ba sin
¢6 ham luong protein thd kha thap (khoang 3,5%) va bi san tuoi con chira ca luong déng
ké HCN. Mot trong nhitng giai phap khic phuc han ché trén la 1am giau protein ctia bot
san, bd sin bang cong nghé 1én men vi sinh. Qua trinh lam giau protein qua con duong lén
men v&i cac chung vi sinh vat dugc chon loc da dugc cdc nghién clru chirng minh Ia ré
tién nhat va gia tri protein cua bot sin, ba sin dugc cai thién hiéu qua nhat. Oboh, G. va
Akindahunsi, A. A. (2005) bdo cdo ham lugng protein thd va protein thuc thu dugc cao
nhat 1a 31,6% va 29,0% VCK khi 1én men bot sdn voi 5% ndm men Saccharomyces
cerevisiae trong 5 ngay.

Nhiing nim gan day dan bo lai huéng thit, dic biét bo lai BBB x Lai Zebu ctia Ha Noi phat
trién twong dbi nhanh, tinh dén hét nam 2020 dan bo lai BBB x Lai Zebu ciia Ha Noi da 1én
té1 190.000 con (Bui Pai Phong, 2020). Thic an hén hop hoan chinh cho nhém bo thit cao
san giai doan nudi v béo thudng cé ty 18 thirc an tinh cao, dong thoi ty 18 protein ciing phai
twong dbi cao dé dap tmg nhu ciu dinh dudng cao ciia dan bo. Do vay, muc tiéu ciia dé tai dat
ra 13 nang cao duoc ty 1 protein cta bot sin va ba sin dé sir dung trong thirc dn hdn hop hoan
chinh cho nhém bo trén. Sir dung bot san va ba sin duoc lam giau protein bang cong nghé lén
men vi sinh ma khong phai siy kho, nén s& giam chi phi san xuét thirc an ma cac dé tai/du an
trude day chua khic phuc duge.
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VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit li€u nghién ciru
Dich men gidng (ching Saccharomyces cerevisiae va chung Saccharomyces fibuligera) c6

mau vang sdm, mui thom chua nhe, trang thai déng nhat khong keo dinh, nhét. S6 luong té
bao: >10°/ml.

Ché phdm enzyme thuong mai Kermin (hd tro phan giai chit xo). Hoat do ctia enzyme
Kermin (U/g): a-amylase: 1.235; B-glucanase: 2.286; Cellulase: 12.396; Protease: 3.991;
Xylanase: 54.509.

Bot sdn va ba san: thu mua tai xa Duong Liéu, Hoai Buc, Ha Ni.

Gia suc thi nghiém: 12 bo duc lai F1 (BBB x Lai Zebu), 18-19 thang tudi.

Thoi gian va dia diém nghién ciru

Thi nghiém duoc tién hanh tai trai cia Cong ty ¢6 phan Gidng gia suc Ha Noi, tir thang 11
nam 2020 dén thang 3 nam 2021.

Noi dung nghién ciru

Danh gia chat luong bot san va ba sin duge lam giau protein bang cong nghé 1én men vi sinh.

Str dung bot sin va ba sin dugc lam giau protein bing céng nghé 1én men vi sinh trong thuc
an hon hop hoan chinh nuéi vo béo bo.

Phwong phap nghién ciru

Ddnh gid chat lwong bt sdn va bd sin dwoc lam gidu protein bang cong nghé 1én men vi sinh
Chuan bj bot sin, ba sin 1én men:

Bot sin, bi sin dugc bd sung ché pham enzyme thuong mai Kermin ¢ muc 0,1% (tinh theo VCK).
Chuéan bj dich men gibng, ty 1& tiép gidng 1a 5%.

Chuan bi nuéc sach dé bd sung vao nguyén liéu cho du 4m khoang 60%. Ty 18 nudc bd sung
de dat do am 60% la 100 kg bdt san/ba san can 50 lit dung dich.

Hoa tan 3 kg ri mat duong va 3 kg uré vao 50 lit nude sach, diéu chinh pH=5; Cho dich men
giong vao dung dich voi ty 1€ 5%, khuay déu, suc khi khoang 8 gio. Nguyén liéu sau khi dugc
tron enzyme s€ dugc tron deéu voi dung dich sao cho du d6 am khoang 60% (50 1it/100 kg
nguyén li€u), tron déu nguyén li€u bang may tron, dé 1 gio roi cho nguyén liéu vao tii G budc
kin. Bot san va ba san dugc 1én men trong di€u kién nhiét dd phong, thoi gian 1én men 3-7
ngay.

Phuong phép danh gia chat luong bot sin, bi sin 1én men:

Danh gia cam quan: mau, mui, trang thai, 46 mbc hong.

Xac dinh sb lugng té bao ndm men tong sd: S6 luong té bao ndm men duoc dém truc tiép
bang buong dém hong cau Neubauer cai tién & cac thoi diém 1 ngay, 3 ngay, 5 ngay va 7 ngay
1én men.

Xéac dinh ham lugng protein tho va protein thuec.

Xac dinh E. coli theo TCVN 7924-1:2008 va Salmonella (TCVN 4829:2005) ap dung cho
VSV trong thuc pham va thirc an chan nuoi.
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Clostridium perfringens dugc xac dinh theo TCVN 4991:2005 véi k¥ thuéat dém khuan lac
trén thach dia.

Staphylococcus auréus theo TCVN 4830-1:2005 ap dung cho thuc phdm va thirc an chin
nuoi. Cac chi ti€u nghién ctru vé vi sinh vat dugc tién hanh tai phong nghién cttu vi sinh, bd
mon Dinh dudng va thirc an, khoa Chan nudi, Hoc vién Nong nghi€p Viét Nam.

Sw dung bot sdn va ba sdn duwoc lam giau protein bang cong nghé 1én men vi sinh trong thirc
an hon hop hoan chinh nuéi vo béo bo

So db bb tri thi nghiém nubi vé béo bo:

Chon 12 bo duc lai F1 (BBB x Lai Zebu) giai doan nudi v6 béo, 18-19 thang tudi, phan vao 2
16 thi nghiém, moi 16 6 con theo so do bo tri thi nghiém hoan toan ngau nhién. Bo & moi 16
dugc an 1 loai thire an TMR thi nghiém nhu trinh bay trong Bang 2. Bo dugc tiém phong
bénh ky sinh tring Vimectin 0,25%, san la gan bang Bioxinnil, vacxin phong bénh 16 mém
long méng va tu huyét trung, trudce khi tién hanh thi nghiém.

Bo & 16 TN1 (d6i chimg) duogc dn thiae in TMR1 ¢6 sir dung bot sin va ba sin khong qua ché
bieén, con bo ¢ 16 TN2 dugc dn thuc an TMR2 c¢é sir dung bot san va ba san duge lam giau
protein bang cong nghé 1én men vi sinh.

Ty 1& cac chat dinh dudng trong thirc an TMR cho nhém bo lai F1 (BBB x Lai Zebu) giai
doan nuoi vo béo dugc tinh toan dua theo ti€u chuan an cia Kearl (1982).

Bang 1. So d6 b tri thi nghiém ddi v&i bo vd béo giai doan 19-22 thang tudi

Chi tiéu TN1 TN2

n (con) 6 6
Tudi bo (thang) 18-19 18-19
KL bo trude TN (kg) 534,045,90 532,7+7,03
Thoi gian nudi chuan bi (ngay) 14 14
Thoi gian theo doi (thang) 3 3
Thirc dn nuoi bo TMRI1 TMR2
Nudc uéng Tu do Tu do

Ghi chii: KL: Khoi lwong; TN: Thi nghiém

Bang 2. Thire an nudi bo v béo giai doan 19-22 thang tudi

Chi tiéu TMR1 TMR2

Thanh phan nguyén liéu khdu phan (tinh theo VCK)

Co voi tuoi (45 ngay) (%) 18,0 18,0
Rom u uré (4%) 10,0 10,0
Cay ngd ca bap 1 chua (%) 10,0 10,0
Bot ngd (%) 8,0 7,0
Kho dd tuong (%) 15,5 6,0
Ba bia (%) 6,0 6,0
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Chi tiéu TMR1 TMR2
Bt sin kho (%) 16,0 -
B4 sén kho (%) 10,0 -
Bot san giau protein (%) - 23,0
B4 sdn giau protein (%) - 13,5
Ri mat (%) 6,0 6,0
DCP (%) 0,15 0,15
Premix khoang-vitamin (%) 0,15 0,15
Mubi an (%) 0,20 0,20

Tong 100 100

Thanh phan héa hoc va gid tri dinh dwong khdu phan
VCK (% trong TMR) 40,48 38,24
ME (MJ/kg VCK) 10,86 10,67
Protein tho (% VCK) 15,12 15,42
Xo tho (% VCK) 17,30 17,72
Gia thirc dn
Gia 1kg TMR (d) 2.737 2.284
Gia kg VCK (d) 6.761 5.972

Ghi chii: TMR: Thitc én hén hop hoan chinh; VCK: Vit chat khé
Phuong phép tién hanh thi nghiém:

C6 voi (khoang 45 ngay tudi) dugc tréng tai trang trai ciia cong ty, duoc cit ngan 2-3 cm bang
may thai co trude khi tron TMR. Cdy ngd ca bap sau khi thu cit duoc phay thai nho, 1 trong hao
u cua cong ty. Rom khé dugce thu mua trén dia ban & dang banh, dugc 1 véi uré (theo cong thirc
4% uré + 80% nudc), i trong hao i. Cac nguyén liéu thic dn khac nhu kho dd tuong, bot ngo,
bot sin, ba sin, uré, ri mat, premix khoang-vitamin ... dugc mua & ctra hang dai ly thic an tai
dia phuong. Thirc in TMR duoc phdi tron thi cong ngay trude mdi bita cho an.

Bo duoc nudi nhét riéng r€, deo thé tai dé theo dbi c4 thé. Thirc dn duogc can trude khi cho an,
thirc an thira duoc vét mang va can vao budi sang hom sau. Lugng cho dn cta ngay hém sau
dugc diéu chinh cao hon luong thirc dn thu nhan ciia bo ngay hom trude 10%.

Luong thuc an thu nhan hang ngay: Hang ngay can lugng thuc an cho én, thic an thtra theo
ting cé thé dé biét duogc lugng thure an thu nhén.

Chét khé thu nhéan (kg) = (thtrc 3n cho an x a) — (thtc an thira x b)

Trong d6: a la ty 18 (%) chat kho cua thic dn cho an; b 13 ty 1¢ chat kho cua thirc an thira va
duogc 13y tir két qua phan tich ¢ chi tiéu trén. Mau thire an cho @n va mau thirc an thtra duoc
ldy 10 ngay mét lan va bao quan & -18°C dén cubi thi nghiém. Cac mau thirc in cho an va
thirc an thira dugc rd dong, tron déu va ldy mau gui phan tich.

Kha ning ting khéi luong ctia bo dugc xac dinh théng qua viée can khdi luong bo vao thoi
diém bat dau va ket thiuc thi nghiém bang can dién tr Rud Weight, Uc vao 2 buoi sang lién
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tiép trude khi cho an. TUr cac két qua vé kha ning tang khdi luong va luong thie an thu nhan
hang ngay tinh toan dugc hiéu qua sir dung thirc an.

Tién chi phi thic an cho ting khéi lugng: Tir tiéu ton thirc n va gia thic an TMR sé& tinh
dugc tién chi phi thie an cho 1kg tang khoi lugng.

S liéu duogc xir ly bang phan mém Minitab 16. Cac tham sb théng ké: dung lugng mau (n),
trung binh (Mean) va do léch chuan (SD). So sanh cac gia tri trung binh theo cap béng phép
so sanh Tukey. Phén tich phuong sai mét yéu to (ANOVA one way) duoc sir dung de phan
tich anh hudng cta bot sdn va ba sin dén cac chi tiéu vé bién dong sb luong té bao nam men,
ham lugng protein, khdi lugng, ting khbi lugng ctia bo va hiéu qua chuyén hoéa thirc in theo
mo hinh thong keé: yij = 1+ Dj + g

Trong do yj;: chi tiéu vé s6 luong té bao nam men, ham luong protein, kh01 luong, tang khoi
luong cua bo va hiéu qua chuyén hoéa thirc an; D;: anh huéng cia bot sdn va ba san va gjj: sai
s0 ngau nhién.

Phuong phap phan tich thirc an: Cac mau thirc an duoc phan tich thanh phan hoéa hoc tai
Phong thi nghiém trung tdm (ISO/IEC 17025 :2017, VILAS 12230) thugc Khoa Chéan nuéi,
Hoc vién Nong nghiép Viét Nam. Phuong phap 14y mau thirc an duoc tién hanh theo TCVN
4325-2007; xac dinh ham lugng vat chat khé theo TCVN 4326-2007; dinh lugng khoang téng
s6 theo TCVN 4327-2007; dinh luong xo thd theo TCVN 4329-2007; dinh luong lipid theo
TCVN 4321-2007; dinh luong protein th6 theo phuong phap Kjeldahl (TCVN 4328-2007).
Phén tich ham luong protein thuc: Chiét protein trong mau thirc dn bang nudc cat, két tua
luong protein trong dich chiét bang axit tricloaxetic (TCA). Tach két tia, rira sach va dinh
luong nito con trong phan két tia bing phuwong phap Kjeldahl. Haim luong dan xuit khong
nito (DXKN) duoc xac dinh theo cong thure:

DXKN (%) = 100 — (% nudc + % protein thd + % lipid + % xo thd + % khoang tong s6)
Gia tri ning lugng trao d6i (ME) dugc udc tinh theo huéng dan ctia Wahdeh (1981).

KET QUA VA THAO LUAN

Danh gia chat lwgng bot sin va ba san dwgc lam giau protein bang cong nghé 1én men
vi sinh

Danh gia cam quan chat lwvong bot san va bd san lén men

Chat lugng cam quan bot san 1én men:

Mau nguyén li¢u: Sau khi bdt san duge phdi trdn voi ri mat va uré thi nguyén li€u 4 ¢ mau
vang nhat. Sau 5 ngay 1én men, bot san chuyén sang mau vang nau nhat va sam mau hon sau
7 ngay lén men.

Trang thai cua nguyén liéu u: Cac tui 0, nguyén liéu déu c6 trang thai mém, kho rdo, toi xdp,
4m nong nhung khong uét dinh véi mui thom, chua nhe trong 5 ngay lén men. Bot san sau 7
ngay 1én men c6 mui rugu nhe, trang thai w6t nhung khong dinh nhét. Nam méc khong quan
sat thay & tat ca cac thi u trong sudt qué trinh theo doi.

Bién dong gia trj pH: pH cua tit ca cac tai u déu c6 xu huéng giam theo thdi gian 1én men.
Sau 3 ngay lén men, pH giam khong dang ké, dao dong tir 6,20-6,28. pH ciia cac thi u bat dau
giam <6 sau 5 ngay 1én men lam cho bot sin bat diu c6 mui chua nhe. Gia tri pH dao dong tir
5,37-5,54 sau 7 ngay 1én men.
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Chat luong cam quan ba sin 1én men:

Bi sén kho sau 1 ngay 1én men van gitt nguyén mau ctia nguyén liéu duogc xur ly voi ri mét la
vang nau nhat & tat ca cdc ti 1én men. Sau 5 ngay 1én men, mau cua ba san chuyén sang mau
vang ndu, khoi bi sin U siu trong tai 4m néng, ba sin mém, toi x6p khong uot dinh va co mui
thom chua nhe. Gié tri pH sau 5 ngay i ¢6 xu hudng giam <6, dao dong tir 5,63-5,75 va tiép
tuc giam & ngay lén men th 7. Trong chan nudi gia sic nhai lai, pH c¢6 anh hudng t6i hoat
dong cda hé vi sinh vat trong da co6. Pac biét hoat dong cua nhom vi khuén phan gidi xo doi
hoi pH & mure trung tinh. Bot sin va ba sin 1én men ¢ ngay tht 5, pH ctia nguyén liéu da giam
xudng <6, c6 tinh axit nhe. Ciing tuong tw nhu véi bot sin 1én men, khong quan sat thiy nim
mdc & tit ca cac tui 1én men b san.

Bang 3. Panh gia cam quan chat luong bot sin, bi sin 1én men

Thoi gian 1én men (ngay)

Nguyén liéu  Chi tiéu

1 3 5 7

Mau sic Vang nhat Vang nhat Vang nau nhat Vang sam

Trang thai  Mém, toi x6p Mém, toi xbp ~ Mémtoixdp  Mém, uét

Bot san Miii Tllll(;?ygﬁ%i érillfn Thom, chua nhe T?gﬁr;, Iclzlllléla Chlfhreuou
pH 6,22 6,13 5,64 5,20

Mau sic Vang nadu nhat ~ Vang nau nhat Vang nau Vang sam

Trang thai ~ Mém, toi x6p Mém, toi x6p ~ Mémtoixdp  Mém, uét

Basan Mui Mui nguyén liéu Thom, chua nhe T?gg&’ Ifllll;la Chlﬁlhzquu
pH 6,34 6,25 5,62 5,34

Nhu vay, vé mit cam quan bot sin va ba sin 1én men dat chat luong tot sau 5 ngay 1én men &
diéu kién nhiét d6 phong. Vi vdy, bot sin va ba sin Ién men duoc sir dung tron TMR sau 5
ngay 1én men. Tuy nhién, dé danh gia chat luong bot san va ba sin 1én men, ngoai chi tiéu
cam quan, cdc chi tiéu khac nhu ty 1¢ protein, té bao nim men, cac vi sinh vat tap nhiém ..
cling can dugc nghién ctu xac dinh.

Dadnh gia bién dong so lwong té bao nam men trong bot san va ba san lén men

S6 luong té bao nam men thu dugc déu ting dan va dat cuc dai ¢ ngay thir 5 ¢ tat ca cac tai
1én men va & ca hai loai nguyén li€u lén men la bt san va ba san, sau dé dén ngay thir 7 thi s6
luong t€ bao déu giam. Cu the:

O bot sin 1én men, sé luong t& bao ndm men dém duoc cao nhat & ngay thir 5 (dat 106,2x10°
CFU/g). O bi sin sb lugng té bao dém duoc thip hon so voi & bot sin 1én men (dat 98,2x10°
CFU/g). Két qua nay c6 thé 1a do ham lugng tinh bot & ba sén thap hon so voi bot sin nhung
ham luong xo lai cao hon. Cac chiing nAm men c6 kha ning st dung tinh bot nhung kha niang
phén giai xo lai rat han ché nén ph?m nao anh hudng téi1 hi¢u suét 1én men.

S6 lugng té bao nAm men déu giam & ngay 1én men thir 7 & ca hai co chat 1a bot sin va b san.
Nhu vay, co the thay do thi sinh trudng cua t€ bao nam men dat cao nhat ¢ ngay thu 5 sau dé
giam dan. Két qua nay co the thay rd qua két qua danh gid cdm quan v6i trang thai nguyén
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liéu 1én men khéng con am, nhiét do cia tui u giam dan. O giai doan nay bat dau cé su tich tu
ham lugng rugu cao nén nguyén li€u u ¢6 mui chua va mui ruou, pH giam thap. Néu tiép tuc
kéo dai thoi gian 1én men thi chat luong bdt san va ba san cling nhu pH ti€p tuc giam.

Bang 4. Bién dong so luong t€ bao nam men trong bt san va ba san 1én men

Bt sin Bi sin
Ngay 86 ligu 'dd du’.oA,’c logarit S li.e‘u’dd dwgc logarit
CFU/g héa co'so 10 CFU/g héa co'so 10
(Mean £ SD) (Mean £ SD)
0 20,2 x 106 7,304+£0,05 22,4 x10° 7,349+0,04
1 40,2 x 106 7,60¢+£0,03 39,6 x 10° 7,60+0,03
3 92,5 x 10° 7,972+0,02 83,8 x10° 7,928+0,01
5 106,2 x 106 8,032+0,01 98,2 x 10° 7,992+0,03
7 84,8 x 10° 7,93+0,01 75,0 x 10° 7,88°+0,02

Ghi chii: CFU: Té bao, Cdc gid tri trung binh mang cdc chit cdi a, b, ¢ khdac nhau thi sai khdc nhau theo cét o
mire P<0,05

Ddnh gida sw bién doi ham lwong protein cua bot san va bd san lén men

Bang 5. Bién d6i ham luong protein ctia bot sin va b san 1én men (Mean + SD)

Protein thé Protein thuc N protein/N tong s6

Ngay lén men

(% VCK) (% VCK) (%)
Bt scin 1én men
0 12,335+0,49 7,33¢+0,32 59,45
1 13,97%+0,55 10,23%+0,40 73,23
3 16,67%+0,61 13,902+0,66 83,40
5 16,872:0,76 14,472+0,64 85,77
7 16,872+0,80 14,70%+£0,44 87,15
Bd sdn 1én men
0 11,735+0,58 6,97°+0,64 59,42
1 13,47%+0,64 9,60°+0,58 71,27
3 15,832+0,78 12,372+0,86 78,11
5 15,802+0,72 12,8324+0,51 81,22
7 15,872+0,81 12,932+0,49 81,51

Ghi chi: VCK: Vat chdt khé; Cdc gid tri trung binh mang cdc chir cdi a, b, ¢ khdc nhau thi sai khdc nhau theo cét o mirc
P<0,05

Két qua cho thay, ty 1¢ protein th6 va ty 1¢ protein thuc cua bot san va ba san Ién men tang
nhanh tir ngay 0 dén ngay thir 3 sau 1én men, sau do tang khong dang ké. Ty 1€ protein tho va
protein thuc cua bdt san 1én men c6 xu hudng cao hon so véi cua ba san 1én men.

Ky thuat 1én men ran duge cho 1a c6 nhiéu vu diém khi sir dung dé 1én men lam giau protein &
bdt san va ba san so voi ki thuat 1én men long. Nam men Saccharomyces cerevisiae dugc st
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dung dé 1én men vé6i muc dich cai thién ty 1¢ protein tho cua bot sin va ba sin. Oboh va
Akindahunsi (2005) dé bao céo rang ty 1é protein ctia vo sin 1én men bang phuong phéap 1én
men rin véi hdn hop Saccharomyces cerevisiae va Lactobacillus spp. da tang tir 8,2% lén
21,1%. Aro (2008) ciing da bao cao rang ty 1é protein thd va protein thuc thu duoc cao nhét la
31,6% va 29,0% (tinh theo VCK) khi 1én men bot sin v&i 5% niam men Saccharomyces
cerevisiae trong 5 ngay. Ty 1& protein ctia bot va ba sin di duogc cai thién sau khi 1én men véi
nam men trong nghién ctru nay co thé giai thich 14 do sy ting nhanh chéng vé sd luong té bao
hay con goi 1a sinh khéi protein don bao trong qua trinh 1én men (Aro, 2008). Bén canh do, ty
1& protein ting cling c¢6 lién quan dén kha ning san sinh mét s enzyme ngoai bao nhu
amylase, linamarase va cellulase vao méi trudong bot sin, b sin trong qua trinh 1én men cta
nam men Saccharomyces cerevisiae (Oboh va Akindahunsi, 2005).

Nhu vay, v6i két qua trén thi nén thu san pham ¢ thoi diém ngay tha 5 sau 1én men cho viéc
sir dung phdi tron TMR dé dam bao ty 1& protein cao nhét. Ty 1& protein cua bot san va ba sin
1én men d ting 1én rd rét so voi ty 1€ protein ctia nguyén liéu ban dau trude khi 1én men.

Pdnh gid tap nhiém

Ngoai chi tiéu vé sb luong té bao ndm men, bot sin va b sin 1én men con dugce danh gia vé
mat tap nhiém mot sb vi sinh vat gay bénh. Két qua kiém tra cho théy, ca trude khi 1én men va
sau khi thu héi san pham thi sb luong cac vi sinh vat gdy bénh nhu E. coli dung huyét,
Salmonella, Clostridium perfringens va Staphylococcus auréus déu nim trong gidi han cho
phép. Nhu vay c6 thé thiy, bot sian va ba sin 1én men dat chat luong va dam bao an toan c6
thé str dung dé phéi tron TMR.

Bang 6. Panh gi vi sinh vat tap nhiém trong bot sin va ba sin sau 5 ngay 1én men

S6 lwgng VSV (CFU/g)
Chi tiéu Bot san Bd san TC cho phép
Truée khi  Sau khi Truée khi Sau khi (OCVN2016-TT-
lén men lén men lén men lén men BNNPTNT)

E. coli dung huyét - - - - <10
Salmonella sp. - - - - Khong c6 trong 25¢g
Clost{fzdzum 96 95 179 178 1 x 105
perfringens
Sta;zhylococcus 43 46 69 68 1 % 102
auréus
Bao i nam moc 5 2 1 6 Khéng c6 tiéu chudn

(bao tu/g)

Ghi chu: (-): Khong phdt hién ; VSV: Vi sinh vdt

Sir dung bét sin va ba sian dwoc lam giau protein bing cong nghé 1én men vi sinh trong
thirc in hon hgp hoan chinh nudi vo béo bo

Két qua theo doi khéi luong, ting khéi luong ciia bo va hiéu qua chuyén hoéa thire dn duoc
trinh bay trong bang sau:
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Bang 7. Khéi luong, ting khdi luong ciia bo va hiéu qua chuyén hoéa thirc an (n=6)

Chi tiéu N ™2 P
(Mean + SD) (Mean + SD)

KL bo truée TN (kg) 534,0+5,90 532,7£7,03 0,730
KL bo sau 3 thang TN (kg) 662,2+8,06 673,2+6,88 0,029
TKL bo (g/ngay) 1.424,1+£89,8 1.561,1+£30,4 0,005
VCK thu nhan (kg VCK/ngay) 13,26+0,40 13,62+0,48 0,189
ME thu nhan (MJ/ngay) 144,0+4,37 145,3+5,10 0,642
Protein th6 thu nhan (g/ngay) 2.004,8+60,8 2.099,9+73,8 0,035
TTTA (kg VCK/kg TKL) 9,34+0,66 8,72+0,30 0,064
Tién chi phi TA (d/kg TKL) 63.164 52.105

Ghi chu: TNI1: Thire an T, MR st dung bot sdn, ba sdn khong ché bif?'n; TN2: Thitc an TMR’szZ’ dung bot sva“'n, ba
san dwoc lam giau protein bang cong nghé 1én men vi sinh; KL: Khoi lwong; TKL: Tang khoi heong; TTTA: Tiéu
ton thirc an

Tang khéi luong cia bo st dung bot va ba san khong ché bién thap hon so véi bo str dung bot
sdn va ba sin dugc lam giau protein bing cong nghé 1én men vi sinh (P<0,01). Viéc G men bot
san va ba san s& giup cai thién gia tri thirc an ciia bot sin va ba sin. Thic an TMR2 st dung
bot sdn va ba sin duoc 1am giau protein c¢6 ty 18 kho dd twong va bot ngd thap nhung van dam
bao tang khdi luong cua bod twong duong so véi 16 TN (thie an TMR1 st dung nhiéu hon
kho dd tuong va bot ngd).

Tang khéi luong cia bo duc lai F1 (BBB x Lai Zebu) vd béo trong khao sat nay tuong duong
so v6i két qua theo ddi cia Nguyén Ngoc Kién va cs. (2018), theo d6 tang khdi luong caa bo
duc lai F1 (BBB x Lai Zebu) v béo giai doan 19-22 thang tudi dat tir 1.400-1.500 g/ngay.
Theo Nguyén Hitu Van va cs. (2008) thi ba sin va bot sidn c6 ham luong protein tho rat thap
nhung c6 gia tri nang lugng twong ddi cao, vi vay khi sir dung lam thire an cho gia stc nhai lai
can thiét phai bé sung ngudn thirc an giau protein dé can dbi ning luong va protein cho nhu
cau dinh dudng cua vi sinh vat da co va cho san xudt. Theo cac tac gia Mai Thi Thom va Bui
Quang Tudn (2006), khi str dung khau phan c6 10 kg ba sin @ chua va 0,75 kg cam d6 xanh dé
vd béo bo thit da cho ting khdi luong twong ddi cao 656,0-682,2 g/con/ngay so voi 16 ddi
chung 1a 728,9 g/con/ngay véi khau phan thi nghiém c6 thirc an tinh. Nhu vay, néu cé cong
nghé ché bién phu hop, dic biét 1a lam giau duoc protein cho bot sin va bi san thi day 1a loai
nguyén lidu co tiém ning 16n, c6 thé thay thé phan 16n kho dd tuong, bot cé, bot thit - cac
nguyén liéu phai ding ngoai té nhap khau. Két qua tang kh01 luong ctia bo lai F1 (BBB x Lai
Zebu) trong nghién ctru nay cao hon nhiéu so véi cac té hop bo lai gitta bo Brahman,
Droughtmaster... véi bd Lai Zebu (Dinh Vin Tuyén va cs., 2008; Nguyén Qudc Dat va cs.,
2008). Két qua nghién ciru ciia Bui Pai Phong (2019) cho théy v& béo bo lai BBB x Lai Zebu
bang thirc an TMR ¢6 sir dung bot san va ba san dugc lam giau protein bang cong nghé 1én
men vi sinh dd cho két qua ting khéi lugng cao hon so véi thire an TMR str dung bot sin va
b sin khong qua ché bién, mic du ca 2 loai thirc in TMR ¢6 ty 1€ protein thé va mat do0 ME
tuong duong.

Két qua phén tich phuong sai cho thay 2 loai thirc an TMR thi nghiém khong c¢6 anh huong rd
rét dén chi tiéu thuc an thu nhan cua bo va chi tiéu ti€u ton thuc an cho tang khoi luong bo
(P>0,05). Thire an thu nhan ctia vat nuoi chiu tdc dong chinh bdi mat do nang lugng khau
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phﬁn. Khau phﬁn c6 mat do nang lugng cao thi thuc an thu nhan sé thép va nguoc lai, khau
phan c¢6 mat do nang lugng thap thi thirc an thu nhan s€ cao. Thic an thu nhéan cua bo ¢ 2 16
thi nghiém trén khong sai khac nhau nhi€u vi cac khau phan dugc xay dung c6 mat do nang
lugong twong duong nhau.

Tiéu ton thirc an cho 1 kg tang khbi lwong ciia bo trong khao sat nay twong duong so voi cong
bo cuia Nguyen Ngoc Kién va cs. (2018), Bui Bai Phong (2019).

Tién chi phi thirc 4n cho 1 kg tang khdi lugng ciia bo & 16 sir dung bot sin va ba sin duge lam
giau protein bang c6ng ngh¢ 1én men vi sinh thap h0'n 17,51% so v&i 16 st dung bot san va ba
san khong ché bién. Két qua nay co dugc 1a do ti€u ton thire an cho 1 kg ting khéi luong cua

bo va gia thirc &n TMR 6 16 sur dung bot san va ba sin duogc lam giau protein bang cong nghé
1én men vi sinh ¢6 xu hudng thip hon so véi 16 sir dung bot sin va ba san khéng qua ché bién.

KET LUAN

Protein thd cua bot sin va ba sin da tang tuong ung tu 3,3 va 2,96% lén 16,87 va 15,80% &
ngay thir 5 sau 1€n men, trong do protein thuc dat tuong tmg la 85,77 va 81,22%. S6 lugng cac
vi sinh vat gdy bénh nhu E. coli dung huyét, Salmonella, Clostridium perfringens va
Staphylococcus auréus déu nam trong gidi han cho phép.
Bo v béo duge an thuc an TMR c6 st dung bot san va ba sin duogc lam giau protein da cho
ket qua tang khoi luong cao hon va chi phi thire an cho 1 kg tang khoi lugng thap hon so voi
bo vo béo dugc an thuc &n TMR sir dung bt san va ba san khong qua che bien (1.561,1 so
voi 1.424,1 g/ngay va 52.105 so véi 63.164 d/kg tang khoi luong).
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ABSTRACT

Research on using protein-enriched cassava meal and cassava pulp in total mixed
ration for fattening cattle

The study was conducted to evaluate the quality of protein-enriched cassava meal and cassava pulp by microbial
fermentation technology as well as the efficiency of using protein-enriched cassava meal and cassava pulp in
total mixed ration for fattening cattle. Cassava meal and cassava pulp were supplemented with enzyme Kermin at
0.1% (as DM). Dissolve 3 kg molasses and 3 kg urea in 50 liters of water, adjust pH = 5; Add yeast solution, the
rate of 5%, stir well, aerate for about 8 hours. After being mixed with the enzyme, materials were mixed with
molasses, urea and yeast solution so that there was enough moisture about 60% (50 liters/100kg of material), mix
the ingredients with a mixer, leave for 1 hour then put the ingredients in the sealed incubation bag. The bags
were kept in the fermentation room, evaluation time: 0 day, 1 day, 3 days, 5 days and 7 days after fermentation.
The cattle fattening experiment was conducted on 12 BBB x Lai Zebu crossbred bulls, 18-19 months old. Bulls
were divided equally into 2 lots, bulls in Lot 1 were fed TMR using unprocessed cassava meal and cassava pulp,
and bulls in Lot 2 were fed TMR using protein-enriched cassava meal and cassava pulp. The study results
showed that crude protein of cassava meal and cassava pulp increased from 3.3 and 2.96% to 16.87 and 15.80%,
respectively, at day 5 after fermentation, in which true protein was 85.77 and 81.22%, respectively. The number
of pathogenic microorganisms such as hemolytic E. coli, Salmonella, Clostridium perfringens and
Staphylococcus auréus were within the permissible limits. Fattening bulls fed TMR using protein-enriched
cassava meal and cassava pulp resulted in higher weight gain and lower feed costs per kg weight gain compared
to fattening bulls fed TMR using unprocessed cassava meal and cassava pulp (1,561.1 compared to 1,424.1 g/day
and 52,105 versus 63,164 VND/kg weight gain).

Keywords: FI crossbed (BBB x Lai Zebu), TMR, crude protein, true protein
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Bang phu luc 1. Thanh phan héa hoc, gié tri dinh dudng ctia nguyén liéu thirc dn

% tinh theo VCK ME
Nguyén liéu VCK Protein (MJ/kg
. (1) A o .
(%) thé Xo tho Lipid KTS  DXKN VCK)
Co voi tuoi (45 ngay) 18,0 11 34,28 3,78 9,89 41,05 8,69
Cay ngo6 ca bap u chua 30,42 7,53 29,63 1,49 6,17 55,18 8,74
Rom u uré (4%) 45,12 7,77 35,42 1,21 13,65 43,95 7,21
Bot san 89,1 3,30 4,57 2,67 2,45 87,05 12,14
Ba san 86,16 2,96 17,68 0,45 2,24 76,68 11,41
Bot ngbd 84,6 11,57 2,6 6,02 2,83 76,98 12,5
Khé do tuong 89,0 50,11 5,72 1,68 7,29 35,2 13,53
B0t san giau protein 65,20 16,85 5,26 2,12 2,35 74,54 12,02
B4 san giau protein 64,48 15,81 16,88 0,48 2,44 65,25 11,41
Bi bia 22,21 23,8 17,24 1,12 5,56 52,28 13,63
Ri mat 78,00 11,00 - - - - 11,63
DCP 90,00 - - - - - -
Premix khoang-vitamin 90,00 - - - - - -
Mudi an 90,00 - - - - - -
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