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Nghién citu khau phan hon hop hoan chinh Ién men
¢6 st dung vo chanh leo trong chan nuéi bo thit

Poan Duc Vii, Tran Thi Tuyét, Nguyén Thanh Van, Hé Thi Thuy Dung va Nguyén Thi Thiy

Phan Vién Chan Nu6i Nam B6

TOM TAT

ghién ctru dugc thuc hién nham danh gia kha ning st dung vo chanh leo (Passiflora

edulis) trong khau phan hdn hop hoan chinh 1én men (Fermented Total Mixed Ration,
FTMR) cho bo thit. Thi nghiém trong phong duge bb tri véi bon nén thirc an tho (co voi,
than cay bip, c6 voi + thin cdy bép, c6 voi + rom kho) va bon mirc bd sung vé chanh leo
(20, 40, 60 va 80% vat chat kho ciia phan thirc n tho). Cac chi tiéu phan tich gdm vat chét
kho (VCK), protein tho (CP), gié tri ning lugng trao d6i (ME), pH va cim quan trong qua
trinh bao quan. Két qua da xac dinh 4 cong thirc FTMR t6i wu sir dung vo chanh leo voi
nén thirc an khac nhau: V&i nén thie an thé 1a co voi hodc than ba‘ip, ty 1€ vo chanh leo str
dung trong khau phan 1a 60% (tinh trén VCK) trong tong lugng thirc n tho; véi hai nén
thirc an tho két hop thi ty 18 vo chanh leo duoc sir dung 1a 40%. Céc cong thirc nay vira bao
dam thanh phan dinh dudng dap tng nhu cau cta bo thit (CP 11,5 - 12,1% DM; ME 2,32
- 2,44 Mcal/kg DM), vira duy tri chit lugng bao quan véi pH 6n dinh (<5,0) va diém cam
quan trén trung binh sau 60 ngay u. Thir nghiém trén bo thit cho thay cac cong thirc FTMR
nay cho muc ting khéi lwong trung binh ngay 1a 680 - 720 g/con/ngay va hé sb tiéu tén
thirc an 14 8,5 - 8,7 kg VCK/kg tang khdi luong, twong dwong khiu phin TMR ddi chimg.

Tir khéa: FTMR, vo chanh leo, bo thit, ty 1é khdu phan, tang khoi heong.

Datvan dé

Tinh Dik Néng (cii) ¢ tiém ning phat trién
chin nudi bo thit, véi tong dan nam 2024 dat
28.300 con (theo bao cdo cia S& Nong nghi¢p
va PTNT Diak Nong nim 2024). Tuy nhién,
ngudn thirc dn thdé xanh tai dia phuong con
thiéu 6n dinh, dic biét vao mua khd, khién
nang suat nudi bo thit con thap va chi phi thirc
an cao. Cung thoi diém, dién tich trong chanh
leo cua tinh dat 839,6 ha, cho san lugng khoang
6.283 tdn qua/nam (theo bao céo cua S& Nong
nghiép va PTNT DPik Nong nam 2024). Qué
trinh ché bién chanh leo tao ra luong 16n phu
pham v6 qua (khoang 41% khdi luong twoi)
(Lé Van Ha va cs., 2020a), hién chua duoc
khai thac hiéu qua va phan 16n bi bo phi, gy
lang phi ngudn tai nguyén sinh hoc va tiém an
nguy co 6 nhiém méi truong. Vo chanh leo

12 ngudn nguyén liéu giau carbohydrate dé 1én
men, pectin va hop chat polyphenol c6 hoat
tinh sinh hoc, thich hgp sir dung trong san
xuat khau phan hon hop 1én men (Fermented
Total Mixed Ration, FTMR) cho gia suc nhai
lai. Mot s6 nghién ctru ¢ nudc ngoai di xac
dinh vo chanh leo ¢c6 ham lugng protein tho
tr 9 - 15%, xo trung tinh (NDF) 45 - 55%,
va pectin chiém 15-20% vat chat kho, phu
hop lam nguyén liéu giau nang lugng cho gia
suc nhai lai (Alves va cs., 2015). Sena va cs.
(2015) khi phéi tron v6 chanh leo kho thay thé
30% co Tifton 85 trong khau phan ciru khong
thay anh huong dén luong an vao, tiéu hoa hay
tang khdi lugng. O trong nude, Lé Van Ha va
cs. (2020a, 2020b) cho thay vo chanh leo sau
1én men c6 chat lwong cam quan tot, d6 pH
6n dinh va khau phan FTMR c6 st dung vo
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chanh leo khong anh huéng dén kha ning sinh
trudng cua bo to hudng sira tai Moc Chau.
Nghién ctru nay dugc thyc hién nham danh gia
khau phan FTMR cho bo thit c6 st dung vo
chanh leo dua trén cac ngudn thtrc an thd phod
bién ¢ Pk Néng.

Vat liéu va phuong phap nghién ciu
Vit liéu nghién ciru

Ng}lén nguyén lidu gdm vo chanh leo twoi (phu
pham tu co s¢& ché bién tai Pak Nong), co voi,
than cay bap, rom kho va cam gao - 1a nhitng
nguodn thure an san co6 tai dia phuong.

Thoi gian va dia diém nghién ciru

Thoi gian: Noi dung 1: 5/2024 - 5/2025; Noi
dung 2: 5/2025 - 9/2025

Pia diém: Phong Thi nghiém dinh dudng va
phan tich chan nuo6i (N6i dung 1), Trung tam
Nghién ctru va phat trién chan nudi gia suc 16n
(N1 dung 2) thudc Phan Vién Chan nudi Nam
B0 - Vién Chan nuoi.

Noi dung nghién ciru
Xac dinh cong thirc FTMR trong phong thi nghiém;

Dénh gia khau phan FTMR trén bo thit tai Trai
thuc nghiém.

Phuong phap nghién ciru
Xdcdinh cong thirc FTMR trong phong thi nghiém

Phan tich thanh phan héa hoc va gid tri ning
lirong nguon nguyén liéu

05 loai thirc an bao gdm co voi, than cdy bap
(TC bap), rom la, cdm gao va vo chanh leo
duoc thu thap miu dé phan tich thanh phan héa
hoc (TPHH). MAu c6 voi, than cay bap, rom laa
va cam gao dugc lay tir mot trai chan nudi bo
thit & Pak Nong. Co voi cét ltra 5 tai 60 ngay;
than cdy bap 14 loai trong lay trai an va sau khi
thu hoach trai (than con tuoi); rom laa dugc trai
mua vé tir cac tinh Pong bang song ctru Long;
cam gao la loai cdm sau khi xay lua; vé chanh
leo dugc lay tir 1 co s ché bién trén dia ban, 1a
loai chanh leo tim. Mdi loai thirc dn ldy 3 mau
ngau nhién, siy kho, nghién va phan tich TPHH
co ban, gdm vat chat kho (VCK), protein thd
(CP), béo tho (EE), xo tho (CF) va khoang tong
sO (Ash) theo AOAC (1990). Gia tri ME duoc
tinh toan dwa theo NRC (2000), cu thé nhu sau:

ME (Mcal/VCK) = 0,82 * DE (Mcal/VCK)
(DE: Nang lugng tiéu hoa)

DE (Mcal/VCK) = 0,04409 * TDN (%) (TDN:
Tong cac chat dinh dudng tiéu hoa)

TDN cua cac nhéom thure an dugce tinh theo cong
thirc sau:

Thire an thd xanh (co voi, than cdy bap, vo chanh leo):

TDN (%) = 0,82*%0,04409*[-21,7656+1,4284CP+1,0277*(VCK-CP-CF-EE-Ash)
+1,2321EE+0,4867CF]

Thure an tho kho (rom lua):

TDN (%) = 0,82*0,04409*[-17,2649+1,2120CP+0,8352*(VCK-CP-CF-EE-Ash)
+1,2321EE+0,4867CF]

Thurc an tinh giau nang luong (cam gao):

TDN (%) = 0,82%*0,04409%*[40,2625+0,1969CP+0,4228*(VCK-CP-CF-EE-Ash)
+1,2321EE+0,4867CF]

(Cdc chi tiéu thanh phan héa hoc tinh bang %VCK)

Xay ding khau phan FTMR

Tir két qua phan tich thanh phan dinh dudng
nguyén li¢u, cac khau phan FTMR dugc xay
dung dap tng nhu cau dinh dudng cua bo thit

lai Zebu giai doan 16 - 18 thang tudi, dat mat
do nang lugng 2,3 - 2,5 Mcal ME/kg VCK va
ham lugng CP 11 - 13% VCK, theo khuyén
cédo cua Kearl (1982).
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Pdnh gid dé hra chon cong thirc

Thiét ké thi nghiém: Cac khau phan dugc
thiét ké voi ybu to 1a ty 1€ vo chanh leo (tinh
trén VCK) so véi thire an tho trong khau phan
(04 mtrc 20%, 40%, 60% va 80%). C6 4 thi
nghiém riéng cho 4 dang thuc an thé khéc
nhau, trong do:

Thi nghiém 1: Thire an tho 1a co voi;

Thi nghiém 2: Thire dn tho 1 than cay bip;

Thi nghiém 3: Thirc dn th 13 ¢6 voi + than cay bép;
Thi nghiém 4: Thirc an tho 1a c6 voi + rom kho.

B6 tri cho timg thi nghiém theo kiéu 2 yéu t6
1a cong thirc va thoi gian 0. Moi thi nghiém
¢ 4 cong thue tir két qua xay dung khau phan
FTMR. Thoi gian 4 gom 2 moc cho chi tiéu
thanh phan dinh dudng (0 va 60 ngay) va 4 mdc
(15, 30, 60 va 90 ngay) cho chi tiéu pH va cam
quan. Bang 1 va 2 trinh bay so @6 bd thi cho thi
nghiém 1, cac thi nghiém 2, 3, 4 duoc thiét ké
tuong tu, trong do6 thi nghi€ém 2 voi cac cong
thtrc 5, 6, 7 va 8; thi nghiém 3 véi cac cong thuce
9, 10, 11 va 12; thi nghiém 4 véi cac cong thirc
13, 14, 15 va 16.

Bang 1. So dé bé tri thi nghiém 1 cho chi tiéu thanh phan dinh duéng

., Cong thuc
Thaigian u — - - - - - - -
Cong thuc 1 Cong thuc 2 Cong thuc 3 Cong thuc 4
0 ngay Nghiém thuic 1 Nghiém thuc 2 Nghiém thuc 3 Nghiém thuc 4
60 ngay Nghiém thuc 5 Nghiém thuic 6 Nghiém thuc 7 Nghiém thuc 8

Bang 2. So d6 bé tri thi nghiém 1 cho chi tiéu pH va cdm quan

.. Cong thuc
Thaigian u - - - - - - - -
Cong thic 1 Cong thuc 2 Cong thuc3 Cong thuc 4
15 ngay Nghiém thuic 1 Nghiém thuc 2 Nghiém thuc 3 Nghiém thuc 4
30 ngay Nghiém thuc 5 Nghiém thiic 6 Nghiém thuic 7 Nghiém thuc 8
60 ngay Nghiém thuic 9 Nghiém thiic 10 Nghiém thiic 11 Nghiém thuc 12
90 ngay Nghiém thuic 13 Nghiém thurc 14 Nghiém thic 15 Nghiém thic 16

U mau thi nghiém: Thirc 4n thd va vo chanh
leo duoc bam nho dén kich thude 3-5 cm, sau
dé tron déu véi cac nguyén liéu khac. Hon
hop thuc an dugc cho vao hii nhua (co suc
chtra 2 kg thirc 4n), nén chit, day nap kin va
dé noi ram mat. Mdi cong thirc duoc i 3 mau
(3 hd).

Danh gia gia tri dinh dwong va khd nang bdo
qudn cua FTMR:

Danh g1a TPHH va gia tri ME: Phan tich TPHH
cdc mau ¢ cac thoi dlem 0 va 60 ngay sau u.
Mdi thoi diém 14y 3 miu (tir 3 hii) cho 1 cong
thuc. Cac chi tiéu co ban (VCK, CP, EE, CF,
Ash) theo AOAC (1990). Gié tri ME dugc tinh
toan dua theo NRC (2000), cu thé nhu sau:

TDN (%) = 82*0,04409*[-21,9391+1,0538CP+0,9736*(VCK-CP-CF-EE-Ash)
+3,0016EE+0,4590CF]

(Ttr TDN tinh ra ME nhu d trinh bay & phan nguyén liéu thirc an)

Panh gi4 chi tiéu pH: pH duoc xac dinh bang
pH ké & cac thoi diém 15, 30, 60 va 90 ngay
sau 0. Gia tri pH duoc phan thanh 5 cép gom:
RAt tot: <4,2; T6t: 4,2-4,5; Trung binh: 4,6-5,0;
Kém: 5,1-5,5; Rat kém: >5,5.

Panh gia cam quan: Quan sat bang mat thuong
mau sic, mui va sy xuat hién nAm méc & cac
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thoi diém 15, 30, 60 va 90 ngay sau . Mdi thoi
diém danh gia 3 miu (hii). Chi tiéu cam quan
dugc cho diém theo thang diém tir 1 dén 5 va
dugc phan thanh 5 cép: Rt tdt: 4,1-5,0; Tét:
3,1-4,0; Trung binh: 2,1-3,0; Kém: 1,1-2,0; R4t
kém: <1,0. Diém cho chi tiéu cam quan 13 diém
trung binh ctia mau, mii va mc.
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Lua chon cong thirc: Lya chon cong thirc FTMR
to1 vu duogc thuc hién theo trinh tu nhu sau:
Két qua vé TPHH va ME: Cong thirc phai dat
yéu cau vé ME va CP, dong thoi khong bi suy
giam dang ké sau u, dic biét 1a vé nang luong
va protein. Cac cong thirc khong dat tiéu chuan
nay s¢€ bi loai bo.

Két qua vé pH: Liy muc “Tot” dén “Rét t6t”
(pH=<4,5), mtc “Trung binh” va “Kém” s€ bi
loai bo.

Két qua vé cam quan: Ldy muc “Trung binh”
(=3,0 diém) tré 1én, lya chon theo diém tr cao
xubng thap. Truong hop diém tuwong duong sé

uu tién cho cong thirc nao ¢o ty 1€ vo chanh leo
cao hon.

Ddnh gid khau phan FTMR trén bo thit tai
Trai thuwc nghiém

Bon cong thirc tdi wu dwoc lya chon tir phong
thi nghiém duoc dua vao so sanh véi khau phan
TMR d6i chung (PC) tai Trai thuc nghiém.
B6 tri thi nghiém hoan toan ngiu nhién gém
5 nghiém thuc (1 BC + 4 FTMR), mdi nghiém
thirc 4 bo duc lai Zebu (16 - 18 thang tudi,
250 -300 kg), tong cong 20 con. Thoi gian thi
nghiém 105 ngay (15 ngay thich nghi, 90 ngay
chinh thirc).

Bang 3. So d6 bé tri thi nghiém danh gia FTMR trén bé thit (Trung binh + SD)

Chi tiéu (BC) NT 1 NT2 NT3 NT4
TMR ( trai) FTMR1 FTMR2 FTMR3 FTMR4
S6 conTN, con 4 4 4 4 4
Théang tudi, thang 16,75+0,96 17,50+0,58 17,25+0,96 17,25+0,96 17,00+0,82
Khéi lugng, kg 279,78£16,21 275,00£14,72 286,37+£12,37 180,53+£35,76 275,86+£18,78

Ghi chii: PC: Péi chirng; NT- Nghiém thire; TN: Thi nghiém

Céc chi tiéu theo doi: Khéi luong (KL) bo duoc
can bang can dién tir dai gia suc, dinh ky 30
ngay dé tinh ting khdi lugng (TKL), lugng vét
chit kho an vao, hé sb tiéu ton thic an va tinh
trang suc khoe.

Xir 1y s6 li¢u
Dbi voi nghién ctru trong phong thi nghiém:
S6 liéu dugc xur 1y thong ké theo phwong
phép phan tich phuong sai (ANOVA) trén
phan mém MINITAB phién ban 16.0 Mo
hinh toan thdng ké str dung dé phén tich sb
liéu la:

Yik=u Tt ai+Bj+ (aB)ij ek
Trong do y,, la bién phu thuéc, u la trung binh
chung, a; la anh huong cua cong thirc, B; la
anh hudng cua thoi gian u, (af); la anh huong
twong tac ciia cong thitc va thoi gian u, va ey,

la sai s6 ngau nhién. Sai khdc giita cdc nghiém
thire dwge kiém tra & mire P<0,05.
Dbi v6i thi nghiém trén bo thit: S6 lidu dugc xir
1y theo m6 hinh phan tich phuong sai mot nhan
t6 trong bd tri hoan toan ngau nhién. Mo hinh
tuyén tinh:

YiTHT ot g
Trong do: y; la quan sat ¢ nghiém thirc i, lap j;
u la trung binh chung; o, la hiéu vrng co dinh
cua nghiém thirc; €;la sai 6 ngau nhién.

Két qua va thao luén

Két qua xac dinh cong thirc FTMR trong
phong thi nghiém

Thanh phéin héa hoc va gid tri ning lugng
cua nguyén li¢u

Thanh phan hoa hoc va gia tri ning luong cta
cac nguyén li¢u dugc trinh bay ¢ Bang 4.
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Bang 4. Thanh phan héa hoc va gia tri ME ciia cac nguyén liéu thiic dn (Trung binhxSD)

Chi tiéu PVT Vé chanh leo Cé voi TC bap Rom khéo Cam gao
VCK % 18,25+2,67 17,25+£1,19 20,56%0,77 82,87+1,67 90,84+0,42
CcP %VCK 11,79+1,00 10,77+0,31 10,63%+0,32 4,33+£0,12 13,44+0,19
CF %VCK 29,19+0,68 32,13+1,28 29,52+0,28 35,40+1,16 16,33+1,51
EE %VCK 2,18+1,07 3,92+0,50 2,75+0,38 2,48+0,16 11,66+0,80
Ash %VCK 6,02+1,46 11,17£0,14 5,81+0,55 14,74+0,42 8,09+0,83
ME Mcal/VCK 2,321+0,078 2,070+0,031 2,310+0,008 1,659+0,012 2,743+0,023

Ghi chii: TC: Than cdy; VCK: Vit chdt khé; CP: Protein thé; CF: Xo thé, EE: Béo, Ash: Khodng tong s6;

ME: Nang lwong trao doi

Két qua Bang 4 cho thay vo chanh leo c6 VCK
18,25%, CP 11,79% VCK, CF 29,19% VCK,
EE 2,18% VCK, khoang tong sé 6,02% VCK
va ME 2,32 Mcal/kg VCK. So v61 cac nguyén
liéu khac, vé chanh leo c6 ham lugng protein
cao hon cd voi va than cay bép, dac biét vuot
troi so voi rom kho, trong khi ME tuong duong
than cdy bép va cao hon c6 voi. Nhin chung, vo
chanh leo co6 gia tri dinh dudng tuong duong
cac loai thirc an tho xanh phé bién, néu duoc
ché bién va bao quan phu hop, c6 thé tré thanh
ngudn nguyén lidu tiém nang cho chin nudi bo
thit & Tay Nguyén. So véi Lé Van Ha va cs.
(2020a), VCK trong nghién ctru nay cao hon

(18,25% so véi 16,37%) nhung CP thip hon
(11,79% so véi 14,11%). Két qua ciing twong
duong véi Azevédo va cs. (2011), Alves va cs.
(2015), Almeida va cs. (2018). Thanh phan dinh
dudng cua cac nguyén liéu khac co ban phu hop
v6i két qua ciia Vién Chin nudi (2001).

Xdy dung khdu phan FTMR

Duya trén két qua phan tich TPHH cua cac
nguyén lidu, cac khau phan FTMR dugc xay
dung dam bao ham lugng CP 11 - 12% VCK
va ME 2,3 - 2,4 Mcal/kg VCK, phu hop voi
nhu cau dinh dudng cta bo thit giai doan sinh
truong. Ty 1¢ phdi tron nguyén lidu ¢ dang tuoi
dugc trinh bay ¢ Bang 5.

Bang 5. Ty lé nguyén liéu & dang tuoi cia cac khau phan FTMR

1L (nTgl\T)-em c°'('th)h“‘ "I‘;;'zoa/;h Co voi (%) Tha“(f,z)y baP  pomkhé (%) Cam gao (%)
T 23,04 70,46 i i 6,51
N1 CT2 43,71 50,12 - - 6,17
CT3 62,35 43,71 i i 5,87
T4 79,26 6,17 i i 5,60
CTs 23,42 69,96 i 6,62
N CT6 44,22 49,53 i 6,25
CcT7 62,82 31,27 - 5,91
T8 79,54 14,85 i 5,62
CTo 23,23 35,52 34,60 i 6,56
N3 CT10 43,96 25,21 24,62 - 6,21
CT11 62,58 15,95 15,58 i 5,89
CT12 79,40 7,59 7,41 - 5,61
CT13 23,67 68,77 i 0,88 6,69
Na CT14 44,84 48,00 i 0,83 6,33
cT15 63,89 20,31 i 079 6,01
CT16 81,12 12,40 - 0,75 5,73

Ghi chu: TN: Thi nghiém; CT: Cong thirc
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Két qua cho thay, ty 1& vo chanh leo trong phan
thtre dn thd dugc thiét ké ¢ mic 20, 40, 60 va
80% (tinh theo VCK), twong ung 23 - 80% ¢
dang tuoi. Khi ty 1¢ vo chanh leo tang, ty 1¢ co
voi hodc than bap trong khiu phan giam tuong
tmg. O thi nghiém 4, rom lta duoc bd sung cb
dinh 3% VCK, tuong duong 0,7 - 0,9% ¢ dang
tuoi. Cam gao duoc str dung trong tat ca cc
cong thire, chiém 30% VCK khau phéan (twong
duong 5 - 7% & dang twoi), nham on dinh gia tri
nang luong va protein cia FTMR.

Lwa chon cong thuwc FTMR

Phén tich phuong sai cho thiy khong c6 su twong
tac gilra cong thirc va thoi gian u (P>0,05), do
do6 cac chi tiéu dugc xem xét riéng theo tung
yéu t6. TPHH va ning luong ME cua FTMR
vao ngay 0 va 60 dugc trinh bay ¢ Bang 6 va 7.
Dién bién pH va cam quan trong qua trinh bao
quan FTMR duoc trinh bay & Bang 8 va 9.

Két qua cho thiy cac cong thirc c¢6 bd sung vo
chanh leo déu duy tri thanh phan 6n dinh va gia
tri dinh dudng phu hop cho bo thit, véi CP 11,5
- 12,1% va ME 2,32 - 2,44 Mcal’kg VCK. Su
6n dinh nay chimg to qua trinh 1én men dién ra
thudn loi, han ché thét thoat dinh dudng, tuong

tu ghi nhan ctia Lé Van Ha va cs. (2020a). Cac
cong thuc ¢o ty 1¢ vo chanh leo trung binh (40 -
60%) c6 xu hudng taing nhe CP va ME do dugc
bd sung ngudn carbohydrate d& 1én men, phu
hop v6i nhan xét ctia Tran Hiép va cs. (2020)
khi str dung 40% vo chanh leo trong FTMR
cho bo cai to Holstein. Dién bién pH cho thay
gia trj pH giam nhanh trong 30 ngay dau va 6n
dinh sau 60 ngay, dao dong 3,7 - 4,1, phan anh
qua trinh 1én men lactic dién ra t6t. Két qua
nay ciing duoc Khanday (2021) nhan dinh d6i
v6i thue an u chua. Cac cong thirc c6 40 - 60%
v6 chanh leo cho pH thap va on dinh hon, phu
hop véi khoang pH tdi wu 4.0 - 4,5 duoc Mai
Truong Hong Hanh va Ho Thanh Tham (2023)
va Lé Vian Ha va cs. (2020a) khuyén nghi cho
thirc an @ chua c6 chit lugng tot. Chi tiéu cam
quan giam nhe theo thoi gian nhung van dat
trén 3,5 diém sau 60 ngay, dam bao kha ning
sir dung thuc té. Cac cong thirc c6 40 - 60% vo
chanh leo duy tri mau vang nau sang, mui thom
nhe va it nAm méc, dat diém cao nhat. Két qua
nay tuong dong véi Tran Hiép va cs. (2020) va
Lé Van Ha va cs. (2020b), cho rang pectin va
polyphenol trong vo chanh leo giup cai thién
mau, mui va han ché vi sinh vat hiéu khi.

Bang 6. Thanh phan héa hoc va gia tri ndng lugng ME ctia FTMR vao ngay 0 (Trung binh£SE)

TN CcT VCK (%) CP(%/VCK) CF(%/VCK) EE(%/VCK) Ash (%/VCK) ME (Kcal/VCK)
CT1  22,35+0,89  11,59+0,64 27,74+0,25 5,60+0,32 9,63+0,24 2,32+0,02
™ CT2  22,36£0,64 11,74%0,22 27,30+0,20 5,33+0,33 8,85+0,35 2,33+0,03
CT3  22,44+0,86  11,90%0,29 26,86+0,24 5,07+0,38 8,08+0,46 2,35+0,04
CT4  22,58+1,31 12,05+0,37 26,42+0,33 4,81+0,44 7,31+0,58 2,37+0,05
CT5 24,84+0,69 11,51£0,20 26,17+0,17 4,89+0,29 6,41+0,39 2,41+0,02
CT6  24,26+0,99  11,68+0,25 26,12+0,24 4,81+0,32 6,44+0,44 2,40+0,03
™ CT7  23,73%£1,28  11,86%0,32 26,07+0,31 4,72+0,38 6,47+0,52 2,39+0,03
CT8  23,24+1,20  12,03+0,38 26,03+0,38 4,64+0,44 6,51+0,60 2,39+0,05
CT9  23,50+0,62  11,55+0,18 26,96+0,12 5,24+0,31 8,02+0,31 2,36+0,02
N3 CT10 23,26+0,72 11,71+0,24 26,71+£0,17 5,07+0,33 7,65%0,40 2,37+0,03
CT11  23,06+£1,05 11,88+0,31 26,47+0,26 4,90+0,38 7,28+0,49 2,37+0,04
CT12  22,90+1,43  12,04+0,38 26,22+0,36 4,72+0,44 6,91+0,59 2,38+0,05
CT13  23,02+0,89 11,40%0,17 27,84+0,22 5,55+0,31 9,73+0,24 2,31+0,02
NA CT14 23,04+0,66  11,55+0,22 27,40+0,17 5,29+0,33 8,96+0,36 2,32+0,02
CT15 23,13x0,67 11,70+0,29 26,96+0,22 5,03+0,38 8,19+0,47 2,34+0,04
CT16  23,29+1,42 11,86+0,37 26,52+0,33 4,77+0,44 7,42+0,58 2,36+0,05

Ghi chu: TN: Thi nghiém; CT: Cong thirc
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Bang 7. Thanh phan héa hoc va gia tri ning lugng ME ctia FTMR vao ngay 60 (Trung binhxSE)

TN CcT VCK (%) CP(%/VCK) CF(%/VCK) EE(%/VCK) Ash (%/VCK) ME (Kcal/VCK)
CT1 23,44+0,85 12,010,335 25,03%+0,37 5,37%0,30 9,03%0,15 2,37%+0,02
™A CT2 23,62+0,75 12,04+0,37 24,61+0,24 5,13%+0,32 8,32+0,25 2,39+0,02
CT3 23,84+0,89 12,08+0,39 24,18%0,19 4,89+0,37 7,60+0,36 2,40+0,03
CT4 24,09+1,20 12,11x0,41  23,76+0,25 4,65%0,43 6,89+0,47 2,42+0,03
CT5 26,38+0,63 11,650,116  24,12+0,22 4,74+0,28 6,12+0,38 2,44+0,01
TND cTé 25,83+0,87 11,78+0,23  23,9240,26 4,66+0,31 6,13x0,42 2,44+0,02
cT7 25,32+1,12  11,90+0,29 23,73%0,29 4,58+0,36 6,15+0,47 2,44+0,03
cT8 24,84+1,35 12,03+0,36  23,53%0,34 4,50+0,42 6,16x0,53 2,44+0,04
CT9 24,81+0,66  11,83+0,25 24,58%0,13 5,05%0,29 7,58+0,27 2,41+0,02
N3 CT10 24,67£0,74 11,91£0,29 24,270,114 4,90+0,32 7,23+0,33 2,41+0,02
cTn 24,55+098 11,99+0,34 23,95%0,21 4,74+0,36 6,88+0,41 2,42+0,03
CT12 24,46%1,27 12,07+£0,39  23,64%0,29 4,58+0,42 6,53%+0,50 2,43+0,03
CT13 24,15+0,87 11,79+0,33  25,15%0,36 5,33%+0,29 9,16x0,16 2,36%0,02
NG CT14 24,34+0,77 11,83+£0,36  24,72+0,25 5,09+0,32 8,45+0,26 2,38+0,02
CT15 24,58+094 11,86x0,38 24,30+0,21 4,87+0,36 7,73+£0,37 2,39+0,03
CT16 24,85+1,28 11,90+0,40 23,87%0,28 4,62+0,42 7,02+0,48 2,41+0,03
Ghi chu: TN: Thi nghiém; CT: Céng thirc
Bang 8. Dién bién pH trong qua trinh bao quan FTMR (Trung binh£SE)
TN cT 15 ngay 30 ngay 60 ngay 90 ngay Trung binh
TN 1 CcT 4,30+0,15 4,07+0,03 4,03+0,03 3,87+0,03 4,07°+0,03
CT2 4,33+0,03 4,07+0,03 4,00+0,06 3,80%0,10 4,057 +0,03
CT3 4,27+0,03 4,00+0,00 3,97+0,03 3,63+0,03 3,974 £0,01
CT4 3,93+0,03 3,77+0,03 3,77+0,03 3,73%0,13 3,80° +0,03
TB 4,21 +0,03 3,98° +0,01 3,94° +0,02 3,76 £0,04
TN 2 CT5 3,63+0,03 3,50+0,00 3,57+0,07 3,40+0,00 3,53+0,01
cTé 3,60%0,06 3,50%0,06 3,47+0,03 3,50%0,06 3,52+0,03
cT7 3,57+0,03 3,60+0,00 3,50+0,06 3,43+0,03 3,53+0,01
CT8 3,63+0,03 3,53%+0,03 3,47+0,03 3,57+0,07 3,55%+0,02
TB 3,614 +0,02 3,53*% 40,01 3,50°+0,02 3,48° 0,02
TN 3 CT9 4,03%0,08 3,80+0,13 3,48+0,08 3,66+0,06 3,74+0,04
CcT10 3,83+0,00 3,63x0,17 3,66%0,22 3,66%0,29 3,70+0,08
cTn 3,99+0,08 3,80+0,08 3,740,710 3,45+0,03 3,75%0,03
CT12 4,10+0,14 3,73%£0,22 3,72+0,13 3,65%0,10 3,80+0,08
TB 3,99% +0,04 3,74 £0,08 3,65°+0,07 3,61° 40,06
TN 4 CT13 3,87+0,03 3,83%+0,07 3,83+0,03 3,67+0,07 3,80+0,03
CT14 3,80+0,00 3,80%0,06 3,70+0,06 3,67+0,03 3,74%0,02
CT15 3,77+0,03 3,83%+0,03 3,70+0,00 3,73+0,03 3,76%0,01
CT16 3,87+0,03 3,77%£0,03 3,70%0,00 3,67%0,03 3,75%0,01
TB 3,834 +0,01 3,81%% 40,02 3,735 +0,01 3,68 +0,02

Ghi chit: Cdc gid tri trung binh theo cdt bén trong timg thi nghiém cé sé mii (a, b) hodc theo hang ¢6 sé mii (4, B, C) khdc nhau
thi khéc biét ¢é ¥ nghia thong ké (P<0,05); TN: Thi nghiém,; CT- Céng thirc
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Bang 9. Dién bién cdm quan trong qua trinh bado quan FTMR (Trung binh£SE)

Nghién cttu khdu phan hén hop hoan chinh 1én men c6 st dung vé chanh leo trong chan nuéi bo thit

TN cT 15 ngay 30 ngay 60 ngay 90 ngay Trung binh
TN 1 CT 4,33+0,21 4,44+0,22 3,50+0,17 2,94+0,17 3,81°+0,10
cT2 4,44+0,15 4,44+0,21 4,00£0,17 3,56+0,17 4,11°+0,09
CT3 4,61+0,25 4,78+0,17 4,17+0,11 3,44%0,21 4,257 +0,09
CT4 4,33+0,17 4,28+0,15 3,72+0,15 2,94+0,21 3,82°+0,08
B 4,43+0,10 4,49* +0,09 3,858 +0,08 3,22°+0,09
TN 2 CT5 3,78+0,21 3,78+0,32 2,89+0,17 2,33+0,21 3,19°+0,11
CT6 3,8310,21 3,83+0,22 3,3310,21 2,94+0,17 3,49°° +0,10
cT7 4,00+0,27 4,11+0,22 3,56+0,21 2,83+0,27 3,63° 10,12
CT8 3,72+0,17 3,67+0,21 3,11£0,15 2,39+0,17 3,22° +0,09
B 3,834 +0,11 3,85 +0,12 3,22 +0,09 2,63°+0,10
TN 3 CT9 3,8310,14 3,92+0,18 3,28+0,15 2,89+0,29 3,48°+0,10
CT10 4,00+0,13 4,17+0,14 3,8340,10 3,50+0,17 3,88°+0,07
CT11 3,97+0,15 4,11+£0,16 3,72+0,11 3,19+0,28 3,75% +0,09
CT12 3,81£0,10 3,8340,10 3,4240,15 2,92+0,30 3,49 +0,08
B 3,90" +0,07 4,01* +0,07 3,56° +0,06 3,13°%0,13
TN 4 CcT13 3,4240,10 3,92+0,08 2,78+0,06 2,14+0,03 3,06°+0,03
CT14 3,67+0,00 4,00+0,06 3,36+0,03 2,83+0,00 3,47°+0,01
CT15 3,61+0,08 4,03+0,10 3,42+0,08 2,42+0,13 3,372+0,05
CT16 3,36+0,03 3,69+0,03 2,89+0,06 2,17+0,00 3,03°+0,01
B 3,518+0,03 3,917 +0,3 3,11€+0,03 2,39° +0,02

Ghi chii: Cdc gid tri trung binh theo c¢gt bén trong ting thi nghiém c¢é sé mii (a, b, ¢) hodc theo hang cé sé mii (4, B, C, D) khdc
nhau thi khac biét ¢é Y nghia thong ké (P<0,05). TN: Thi nghiém; CT- Cong thirc

Téng hop cac két qua cho thiy cac cong thirc
FTMR c¢6 bd sung vo chanh leo déu dat CP 11,5
- 12,1% VCK, ME 2,32 - 2,44 Mcal/kg VCK,
pH <5,0 va diém cam quan >3,5 sau 60 ngay .
Céc cong thirc c6 40 - 60% vo chanh leo (CT3,
CT7, CT10, CT14) thé hién wu thé rd rét va
dugc chon cho thi nghiém trén bo thit.

Két qua danh gia khau phin FTMR trén
bo thit

Két qua sinh truong va tiéu thy thic an cia bo
duoc trinh bay ¢ Bang 10 va Bang 11. Khi so
sanh véi khau phan TMR d6i chimg, cac cong

thic FTMR c¢6 bd sung vo chanh leo cho két
qua twong duong vé ting khdi luong va hiéu
qua str dung thtrc an. Khéi luong ting trung
binh ngay (ADG) dat 680 - 720 g/con/ngay,
khong khac biét co y nghia so véi ddi ching
(700 g/con/ngay; P>0,05). Hé s tiéu ton thic
an (FCR) dat 8,5 - 8,7 kg DM/kg ting khbi
lugng, twong duong khau phan TMR (8,6).
Diéu nay cho thiy viéc bd sung vo chanh leo
trong FTMR khong anh huong bat lgi dén
ning suat, ddng thoi gitp duy tri lugng an va
chat lugng khau phan 6n dinh trong mua kho -
giai doan khan hiém thtrc an xanh. Két qua nay
phtt hop vé&i nghién ctru cta Tran Hiép va cs.
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(2020) khi sir dung FTMR c6 b sung 40% vo
chanh leo cho bo céi to Holstein trong 90 ngay
nudi. Cac tac gia ghi nhan ting khéi luong
trung binh ngay dat 698 g/con/ngay, cao hon
d6i ching (TMR thong thuong) khoang 5%,
trong khi FCR giam 0,3 don vi. Sy cai thién
nay dugc ly giai do pectin va polyphenol trong
v6 chanh leo kich thich 1én men lactic va cai
thién tiéu hoa vat chat kho trong da co. Viéc
bd sung vo chanh leo - ngudn giau dudng,
pectin va polyphenol - gitp cai thién 1én men,

on dinh vi sinh vat da co va ting kha ning hap
thu nang luong ma khong gay rdi loan tiéu hoa
(Wanapat va cs., 2024). Trong thi nghiém nay,
dan bo khong xuat hién cac triéu chimg bat
thuong nhu chudng hoi hay tiéu chdy, chung
t6 d6 an toan sinh 1y tiéu hoa cao. Két qua ciing
trong dong voi cac bao cao qudc té trén bo thit
(Alves va cs., 2015) va curu (Sena va cs., 2015)
khi str dung phu pham chanh leo, déu cho thay
khong anh huong bat loi dén ting khoi lugng
hay tiéu hoa.

Bang 10. Sinh trudéng ctia bo khi stir dung FTMR ¢6 vé chanh leo

Chi tiéu bC FTMR 1 FTMR 2 FTMR 3 FTMR 4 SEM
Khéi luong (kg/con)
Bat dau 279,78 275,00 286,37 280,53 275,86 10,64
Sau 30 ngay 301,24 291,99 302,80 300,25 295,25 10,38
Sau 60 ngay 322,98 314,79 323,93 320,00 314,50 10,60
Sau 90 ngay 342,22 337,47 345,39 341,50 333,00 10,40
Tdng KL (g/con/ngay)
Thang thu 1 715,58 566,42 547,58 657,50 646,42 30,36
Thang thu 2 724,67 759,92 704,33 658,33 641,67 31,19
Thang thu 3 641,25 756,00 715,33 716,67 616,67 28,89
Ca ky 693,83 694,11 655,75 677,50 634,92 14,87

Ghi chii: PC: Poi chitng; KL: Khoi lwong
Bang 11. Tiéu thu va chuyén héa TA ctia bo khi sit dung FTMR ¢6 vé chanh leo
Chi tiéu bC FTMR 1 FTMR 2 FTMR 3 FTMR 4 SEM

S6 lugng thic an (kg/con) 27,68 27,55 27,30 26,88 26,38 0,70
Luong dinh duéng tiéu thu
Vat chat kho (kg/con/ngay) 6,70 6,56 6,92 6,63 6,45 0,22
ME (Mcal/con/ngay) 16,40 15,76 16,89 16,00 15,34 0,54
Protein th6 (g/con/ngay) 785,41 792,25 824,03 789,44 763,30 26,55
Chuyén héa thuc dn
Vat chat kho (kg/kgTKL) 9,65 9,45 10,56 9,78 10,16 0,34
ME (Mcal/kgTKL) 23,64 22,70 25,76 23,62 24,16 0,81
Protein tho6 (g/kgTKL) 1131,98 1141,39 1256,63 1165,22 1202,20 40,05

Ghi chii: DC: Poi chitng; TA: Thirc an; ME: Nang lwong trao doi; TKL: Tang khoi heong.
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Nghién cttu khdu phan hén hop hoan chinh 1én men c6 st dung vé chanh leo trong chan nuéi bo thit

Két ludn va dé nghi

Két luan

Nghién ctru trong phong thi nghiém da xac dinh
4 cong thirc FTMR tdi wu st dung vé chanh leo
véi nén thie an tho 1a cé voi, than bép, cd voi
két hop than bap va co voi két hop rom kho.
V&i nén thire 3n tho 13 ¢d voi hodc than bép,
ty 1& vo chanh leo st dung trong khau phan la
60% (tinh trén VCK) trong tong luong thic dn
tho; voi hai nén thire an tho két hop thi ty 18 vo
chanh leo dugc sur dung 1a 40%. Céc cong thirc
nay vira bao dam thanh phan dinh dudng dap
trng nhu cau ciia bo thit (CP 11,5 - 12,1% DM;
ME 2,32 - 2,44 Mcal/kg DM), vira duy tri chat
luong bao quan véi pH on dinh (<5,0) va diém
cam quan trén trung binh sau 60 ngay u.

Thir nghiém trén bo thit cho thy cac cong thic
FTMR nay cho mirc ting khdi lwong trung binh
ngay 1a 680-720 g/con/ngay va hé sb tiéu ton
thirc an 1a 8,5 - 8,7 kg VCK/kg tang khéi luong,
turong duwong khau phan TMR ddi ching.

Pé nghi

Can c6 nhitng nghién ctru tiép theo nham:
(i) danh gia sau hon vé kha ning tiéu hoa va
qué trinh 1én men trong da cé khi bd sung vo
chanh leo; (ii) phén tich tac dong lau dai dén
nang suét va chat lugng thit; va (iil) mo rong
thtr nghiém trén quy mé néng ho dé xac dinh
tinh kha thi kinh té - x4 hdi trong diéu kién
san xuAt thuc té.
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rams provided with dehydrated passion fruit (Passiflora

ABSTRACT
Study on fermented total mixed rations containing passion fruit peel for beef cattle production

he study was conducted to evaluate the potential use of passion fruit peel (Passiflora edulis) in fermented total

mixed rations (FTMR) for beef cattle. A laboratory experiment was arranged using four roughage bases (elephant
grass, maize stover, elephant grass + maize stover, and elephant grass + rice straw) and four inclusion levels of passion
fruit peel (20, 40, 60, and 80% of the roughage dry matter). The parameters analyzed included dry matter (DM), crude
protein (CP), metabolizable energy (ME), pH, and sensory characteristics during storage. The results identified four
optimal FTMR formulations using passion fruit peel with different roughage bases: For the roughage bases of elephant
grass or maize stover alone, the inclusion rate of passion fruit peel was 60% (on a DM basis) of the total roughage;
for the combined roughage bases, the inclusion rate was 40%. These formulations ensured a nutritional composition
meeting the requirements of beef cattle (CP 11.5 - 12.1% DM; ME 2.32 - 2.44 Mcal/kg DM) and maintained good
fermentation quality, with stable pH (<5.0) and above-average sensory scores after 60 days of ensiling. Feeding trials
on beef cattle showed that these FTMR formulations achieved average daily gains of 680 - 720 g/head/day and feed
conversion ratios of 8.5 - 8.7 kg DM/kg gain, comparable to the control total mixed ration (TMR).

Keywords: FTMR, passion fruit peel, beef cattle, diet ratio, weight gain.
Ngudi phan bién: TS. DS Thi Thanh Van
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