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Panh gia hiéu qua cia mét s6 phu gia sinh, héa hoc trong
bao quan thiic an hon hop hoan chinh (TMR) cho bé sau khi

phéi tron

Nguyén Thi Tuyét L&, Khéng Doan Hung, Nguyén Hai Nam, Vii Tri Hung, Vang Thi T6i va Hoang Thi Linh

Khoa Chan nudi, Hoc vién Néng nghiép Viét Nam, Trau Quy, Gia Lam, Ha Néi, Viét Nam

Nghien ctru duoc tién hanh nham danh gia anh huong ciia cac chat phu gia hoa hoc
va sinh hoc dén chat lugng va thoi glan bao quan khau phan TMR cho bo. Khau
phan TMR thi nghiém gdm co voi, ngd ca bap u chua, rom kho, bot san, bi san, cam my,
kho dau twong, b bia, DCP, premix khoang va vitamin, dugc xay dung theo khuyén céo
ciia NRC (2016) nham dép tng nhu cau dinh dudng ciia bd BBB x Zebu ¢ 19-21 thang
tudi. Thi nghiém duoc chia thanh 4 nhém (ba tGi/TN, 25kg/tai): (1) khong c6 chat phu
gia (ddi chimg-PC); (2) TMR + kali sorbat (1g/kg dang sir dung-DSD) (PS); (3) TMR +
Natri benzoat (1g/1kg DSD) (SB); (4) TMR + hdn hgp axit propionic (0,3%) va ché pham
L. plantarum (1 x 10°cfu/ml) (PL). Cac chi tiéu DM, CP, NH,-N, axit hitu co, pH va s
luong vi sinh vat dugc danh gia d ngay 1, 3,5, 7,9, 12, 15 cta qua trinh bao quan. Két qua
cho thay, cac phu gia bd sung déu gitp kéo dai thoi gian bao quan va sir dung TMR dén 15
ngay vao mua dong. Tuy nhién, véi nhiét dg cao trong mua he, cong thirc axit propionic va
L. plantarum (PL) cho thay hiéu qua duy tri chit lvong TMR va kéo dai thoi gian bao quan
t5t nhit thé hién qua ham lugng axit hitru co cao hon, d6 pH, ham lugng NH;-N, VK hiéu
khi, n4m men thap hon. Thoi gian sir dung TMR bao quan voi PL kéo dai dén 9 ngay so
v6i cac TN khac. Tir két qua nay c6 thé thiy, cong thirc PL c¢6 hiéu qua rd rét hon cic cong

thirc SB, PS khi st dung bao quan TMR trong diéu kién thoi tiét néng nong.

Tu khoa: Phu gia bao quan, TMR, bo thit, axit propionic, Lactobacillus plantarum

TOM TAT
Dat van dé

Khau phan hdn hop hoan chinh (TMR) hién
dang duogc st dung rong rai trong chan nuoi
gia suc nhai lai & Vi¢t Nam vi dap ung dugc
nhu cau dinh dudng cta vat nudi. Tuy nhién,
khau phan TMR c6 thoi gian st dung va bao
quan ngin do dé bi hu hong khi tiép xtc véi
khong khi dac biét khi cho an vao mua he. Viéc
tiép xtic v6i khong khi khién thirc an d& nhiém
khudn va ting hoat dong ctia nhém nim men
cling nhu cac vi khuan (VK) hiéu khi sin c6
trong thirc an. Nhiing vi sinh vat (VSV) khong
mong mudn ndy tiéu thu carbohydrate hoa tan
trong thirc dn dé tao ra cic san pham khong

mong mudn nhu amoniac, axit butyric, CO,
va nudc, tir d6 din dén giam ham luong axit
lactic, ting pH va ting nhiét 6 cia khau phan
TMR. Bén canh d6, nhiét 6 va do 4m cao trong
mua hé khién cho qua trinh 1én men thir cap,
san sinh nhiét xay ra chi sau vai gio khi cho
an khau phan TMR, din dén lam ting nhiét
d6 ciia khau phanTMR. Qua4 trinh 1én men thir
cap khién thirc an hu hong nhanh chong, giy
tén thit VCK, giam chét lugng thirc an, tao ra
mui khéng mong mudn va c6 thé giam luong
thirc 4n tiéu thy, tir d6 anh hudng dén hiéu qua
chan nuéi (Kung, 2010). Vi vy, dé duy tri chat
lwong ctia khau phan TMR va kéo dai thoi gian
stt dung, diéu can thiét 1a phai tim kiém cac
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phuong phap hiéu qua dé giam sy phat trién cua
VSV khéng mong mudn, giam qua trinh sinh
nhiét va that thoat do hu hong hiéu khi. Viéc
kéo dai thoi gian bdo quan TMR s€ giap giam
cong lao dong phdi trén, giam chi phi may moc
va 1am cho san pham TMR dé dang thuong mai
hoa hon.

Céc chat phu gia sinh hoc va héa hoc 1a nhiing
Iira chon tot dé duy tri @6 pH thap hon cia TMR
va tic ché sy phét trién ctia VSV hiéu khi sau
thot gian phéi tron va cho a an. Phy gia hoa hoc
chu yéu tap trung vao mot sé mudi axit hiru co
nhu natri benzoate (SB) va kali sorbate (PS) co
thé ion héa dé tao ra axit hitu co va ion mudi,
c6 dic tinh axit va dic tinh khang khuan (Dai

va ¢s., 2022). VK lactic dugc str dung dé giam
san xuAt amin sinh hoc va cai thién tinh 6n dinh
hiéu khi cua thtc dn U chua (Nishino va cs.,
2007). Nghién ctru nay duoc tién hanh nham
danh gia hiéu qua str dung mudi axit hiru co,
axit propionic va VK lactic trong bdo quan
TMR cho bo thit trong mua hé va mua dong.

Vat liéu va phuong phap nghién ctu
Vat liéu nghién ciru

Khau phan TMR: dugc xay dung theo Ho1 dong
Nghién ctu Qudc gia (NRC) (2016) nham dap
Umg nhu cau dinh dudng cho bo BBB x Zebu tur
19-21 thang tuoi (Bang 1).

Bang 1. Cong thiic TMR cho bo thit BBB x Zebu tir 19-21 thang tudi

Thanh phéan nguyén liéu

(% dang sif dung -DSD) TMR1 (Mua he) TMR2 (Mua déng)
C4 voi tuoi 42,4 33,2
Cay ngd ca bap U chua 18,0 25,6
Rom kho 0,9
Ba san 43
Cam my 3,7
B6t san 9,0
Kho d6é tuang 3,0
Ba bia 14,1 14,8
Ri mat 5.3
DCP 0,22 0,23
Premix khoang-vitamin 0,07 0,07
Téng 100 100
Thanh phan dinh duéng va gid TMR

VCK (%) 37,74 42,00
ME (MJ/kg VCK) 10,77 10,79
Protein tho (% VCK) 13,19 13,20
Xo tho (% VCK) 17,06 16,55
Ca (% VCK) 0,36 0.36
P (% VCK) 0.29 0.29

Phu gia bao quan: Kali sorbate (PS- do tinh
khiét 98%, tir Nippon Gohshei, Yaesu, Chuo-
ku, Tokyo, Nhat Béan); Natri benzoat (SB-do
tinh khiét 99%, tir Emerald Kalama Chemical,
Kalama Washington USA); Axit propionic (PL,
d6 tinh khiét 99%, tir Cong ty TNHH Cong

nghé Khoa hoc Quang Hoa, Quiang Dong,
Trung Qudc);

Dung dich nuéi cdy VK L. plantarum dong
hinh, mat d6 TB t4i thiéu 10° cfu/ml dugc cung
cap boi bd mén Dinh dudng - Thire n, khoa
Chan nuoi, Hoc vién Nong nghi¢p Viét Nam.

Tap chi Khoa hoc Cong nghé chan nudi - S6 150 (4/2025): 46 - 56

47



48

Nguyén Thi Tuyét Lé va cs.

Thoi gian va dia diém nghién ciu

Thoi gian nghién ctru: Thi nghiém duoc thuc
hién tr thang 1/2024 - 8/2024.

Pia diém nghién ctru: Tai Khoa Chan nuéi, Hoc
vién Nong nghiép Viét Nam.

NoOi dung nghién ciru

Bién dbi chét lwong cam quan cua cac khau
phan TMR trong thot gian bao quan.

Bang 2. Thiét ké thi nghiém

Bién d6i nhiét do cua cac khau phin TMR trong
thoi gian bao quan.

Bién d6i thanh phan hoa hoc va VSV ciia cac
khau phan TMR trong thoi gian bao quan.

Phuwong phap nghién ciru
B4 tri thi nghiém

L6 TN Mua he Mua dong

bC TMR1 (khéng bé sung phu gia) TMR2 (khéng bé sung phu gia)

pS Thdc an TMR1 + Potassium sorbate (1g/kg Thic an TMR2 + Potassium sorbate (1g/kg thuic
thiic an TMR) an TMR)
Thdc an TMR1 + Sodium benzoate (1g/kg thiic  Thiic an TMR2 + Sodium benzoate (1g/kg thic

SB « <
an TMR) an TMR)

PL Thdc an TMR1 + axit propionic (0,3%) + Thic an TMR2 + axit propionic (0,3%) +

Lactobacillus plantarum (1x10° cfu/ml)

Lactobacillus plantarum (1x10° cfu/ml)

Bén phuong phap xir Iy dugc chuan bi riéng 1
nhu Bang 2: (1) Khau phan DC duoc bd sung
nude cit vo trung (PC); (2) Kali sorbate bd
sung & muc 1g/kg DSD; (3) Natri benzoat bd
sung & muc 1g/kg DSD; (4) Dung dich nuoi
ciy Lactobacillus plantarum (PL) dong hinh,
ty 16 bd sung 1x10° cfu/g FM va axit propionic,
bd sung & mirc 0,3% DSD (Chen va cs., 2016).
Mat do VK L. plantarum dugc xac dinh béng
phuong phap dém khuan lac trén thach dia trén
moi trudng de Man, Rogosa va Sharp (MRS)
(HiMedia Laboratories LLC, An D9).

Tién hanh thi nghiém

Thire an thé duoc cit ngin 1-2 cm biang may
thai co va may cit rom. Khi tron thi can nap
thurc an tho trudce va can nap thire an tinh sau.
Thirc an duoc tron béng may tron TMR 500
kg, thoi gian tron 20 phat/mé. Sau khi tit may
tron, thirc an dugc xa vao xe ro-moc va dugc
kiém tra d6 déng déu cua hdn hop TMR, sau
d6 dugc bd sung phu gia bao quan.

Axit propionic dugc pha lodng véi nudc cat
dén ndng do6 twong dwong 0,3% FM va tron véi
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10ml’kg DSD L. plantarum, sau d6 phun 4ml/
kg DSD vao khau phan TMR. Hai loai mubi axit
hitu co ciing dugc pha lodng véi nude cit theo
ty 16 1g/lkg va 5ml/kg DSD duoc phun bang
binh phun cam tay. Mot luong nudc cat tuong
duong duoc ap dung cho TMR déi chimg (Chen
va cs., 2016). Cac khau phan TMR thi nghiém
duoc tron déu va chia vao 3 bao tai 2 16p c6 nilon
16t trong cho mdi TN (25kg/tui). Tat ca 12 tai
déu dé mo va bao quan & nhiét d6 phong theo
mua trong 15 ngay. Phong bao quan 20m?, duge
thong thoang ty nhién va khong am uét. Trong
phong dugc trang bi nhiét am ké (Beuer HM 16,
Dric) dé theo dbi nhiét d6 va do 4m khéng khi
phong 3 lan/ngay (8h, 13h va 17h).

Lay mau va quy trinh phan tich: 500g mau cia
mdi TN duge 1iy theo TCVN 13052:2021 &
cac thoi diém bao quan 1, 3, 5, 7,9, 12 va 15
ngay. Nhiét do cia TMR va moi truong bao
quan duogc do bang nhiét ké dau do (TFA, AT-
1018, Puc) 3 lan/ngdy vao cac thoi diém 8h,
13h, 17h (Da Silva va cs., 2021).

Péanh cam quan dugc danh gid qua mau sic,
mui, trang thai, do mbc, do pH cua thirc an va
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duoc cho diém tir 1-3 trén mdi chi tidu voi su
tham gia cta 8 ngudi danh gia cho mdi cong
thuc. Phuong phap danh gia tham khao theo
moé ta cua Bui Quang Tuén va cs. (2012) va

Tahuk va cs. (2020) c6 diéu chinh cho phu
hop. Két qua dugc tinh bang cach tinh trung
binh tt ca cac diém cua 4 chi tiéu va so sanh
gitra cac nghiém thac (Bang 3).

Bang 3. Piém danh gia cac chi tiéu cdm quan cha thiic an TMR trong thai gian bao quan

" ~ 1 3
Thongsd 4t luong kém) (Chét lugng trung binh) (Chat lugng t6t)
Mau sac N&u sdm hodc den Vang nau hodc nau nhat Vang xanh hodc vang nau nhat
Khét, mui amoniac, mdi Axit/chua nhe, van giir mui thom
Mui thudc 1a hodc mui 6i, Axit néng hodc mui rugu , o 9
clia thuc an
thoi
TrangThai  Vén cuc, udt nhét, dinh - Mém, haoi uét, von cuc nhe M,em,tdl x6p, khong von cuc, khong
uét dinh
N&m méc Bé mat (<10cm) va céac Méc tréng trén bé mit (<5cm) Khéng méc hodc moc trang trén bé

phan khac

mat (<1cm)

Do pH duoc xic dinh bang may do pH
(Mettler Toledo, Thyy Si). Nong do rugu
duoc do bang khic xa ké (Atago Co. LT D,
Nhat Ban). Cac chi ti€u axit hitu co tong sb
duogc xac dinh theo phuong phap sic ky long
hiéu ning cao (HPLC), vt chat kho (DM),
protein thé (CP), N-NH; dugc phan tich theo
TCVN 4326-2007, TCVN 4328-2007, TCVN
10494:2014 tai phong TN trung tam, khoa
Chan nudi. S6 luong VK lactic du0’c xac dinh
bang phuong phap pha loang nong d6 va dém
khuan lac trén thach MRS. Nidm men dugc
dém trén cac dia thach Yeast malt agar (YM)
(Chen va cs., 2016). S6 lwong VK hiéu khi
tong s6 duoc xac dinh trén moi truong Plate
Count Agar (HiMedia Laboratories LLC,
India) ¢ 30°C/24-48h.

Xir 1y s6 liéu

S liéu duoc xir Iy boi phan mém R,.2.2 (Team,
2022). S6 liéu danh gia cam quan dugc phan
tich bang Kruskal test va so sanh theo cip theo
Wilcoxon rank sum test. Cac s liéu bao quan
TMR dugc phéan tich bing ANOVA 1 nhan
t6. Su sai khac thong ké cua cac gia tri trung
binh duoc xac dinh bang Turkey’s multiple
comparison vdi P<0,05.

Két qua va thao luan

DPanh gia cam quan chit hrong cac khau
phin TMR trong thoi gian bio quén

Panh gia cam quan cua cac khau phan TMR thi
nghiém duoc thé hién trong Bang 4. Trong diéu
kién nhiét do cao vao mua hé, khau phén PL ¢c6
diém kiém tra cam quan cao nhét trong s tit ca
cac nghiém thie (P<0,05). Quan sat khau phan
PL, c6 thé thiy khong c6 su thay ddi vé cac dic
diém cam quan cua khiu phan sau 5 ngdy bao
quan. N4im méc nhe trén bé mit xudt hién & tat
ca cac tii PL vao ngay thir 12. Viéc b sung axit
propionic va L. plantarum la phuong phap hiéu
quéa dé duy tri chit lwong TMR 6n dinh ¢ nhiét
do cao.

Trai nguoc v6i diéu kién ning nong cua thang 7,
cac khau phan TMR duoc bao quan trong thang
1 mua dong duy tri duoc chi s cam quan & muc
3 dén ngdy bao quan thir 7. Sau ngay bao quan
tht 9, diém cam quan bt dau giam va giam rd
& ngay 12-15. Su sai khac ¢ y nghia thong ké
chi quan st thdy ¢ cac khau phan thi nghiém
PS, SB va PL so voi khau phan BC (P<0,05).
Nhu vay, trong diéu kién nhiét do thép vao mua
dong, nhiét do dao dong tir 20-24°C, viéc bd
sung cac phu gia bao quan sé& giup 6n dinh chat
lwong thirc an TMR dén 15 ngay.
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Bang 4. Panh gia cdm quan cac khau phan TMR thi nghiém trong thai gian bao quan

Thai gian !Jao quan Thi nghiém SEM p
(ngay) >]a PS SB PL
1 3,00 3,00 3,00 3,00 0,00 -
3 2,58 2,83® 2,92 3,00° 0,09 <0,05
) 5 2,25° 2,75° 2,83 3,00° 0,16 <0,001
J\;‘j:i Z ) 7 2,00¢ 2,42 2,58 2,92° 0,19 <0,001
9 1,50° 2,17° 2,25° 2,58° 0,23 <0,001
12 1,33 2,08° 2,17° 2,42° 0,23 <0,001
15 1,08° 1,75° 1,83° 2,25° 0,24 <0,001
1 3,00 3,00 3,00 3,00 0,00 -
3 3,00 3,00 3,00 3,00 0,00 -
Théng 1 5 3,00 3,00 3,00 3,00 0,00 -
(Mua 7 3,00 3,00 3,00 3,00 0,00 -
déng) 9 2,83 2,75 2,75 2,92 0,04 <0,05
12 2,33 2,75 2,92 2,92 0,14 <0,05
15 1,83° 2,42 2.50° 2,58 0,17 <0,001

Cic chit cdi khdc nhau trén cing mét hang biéu thi sw sai khdc thong ké giita cdc nhém TN véi P<0,05

Nhiét d9 ciia cac khau phan TMR trong
thoi gian bao quan

Nhiét do phong trung binh trong thoi gian thi
nghiém vao thang 1 nam 2024 dao dong tu 20
dén 24, thap nhét vao cac ‘ngay 5 (21, 33°C) va
7 (20,67°C). Nhiét do thip gitip han ché qua
trinh hd hip cua thuc an cling nhu hoat dong
ctia nhém VSV hiéu khi gay hu hong thirc an,

30

5

Mhidt did ol

B
=

-
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1 a 5

i Mhigtddphong —BC

—P5

tir d6 chét lugng thirc an dugc duy tri on dinh
& tat ca cac khau phan (Hinh 1a). Sau ngay thir
9, nhiét d6 cua cac khau phén bt dau tang dan,
tuy nhién su tang nhiét dg khong c6 sy sai khac
¢6 v nghia & 3 khau phan TN PS, SB va PL.
Trong khi d6, khau phan DC c¢6 su ting nhiét
d6 thire an rd rét (P<0,05) so voi cac khiu phan
TN.
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Hinh 1a. Bién di nhiét dd ciia khdu phin TMR dwoc bio quén vao thang 1
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Nhiét do phong trung binh trong thoi gian thi quan cao, nhiét do thirc an thap nhat (<30°C)
nghiém vao thang 7 ndm 2024 dao dong tir 30  chi dwoc ghi nhan ¢ nghiém thirc PL trong su6t
dén 34, cao nhat vao ngdy 5 va 7. O nhiét do bao  thoi gian bao quan (Hinh 1b).

"
- =
5 ]
H B
25 n
L o)
15 1
10 13
> 5
! o
% 3 5 ? g 12 15
_—C e ik 25 phing =—F =—DT e— Thirigian Huqﬁ"{"ﬁﬂ

Hinh 1b. Bién ddi nhiét d9 ciia khiu phin TMR dwgc bio quéin vao thiang 7

Hinh 1. Hinh inh cim quan ciia cac tiii i ciia khdu phin PC: sy ting nhiét sin sinh hoi nwéc
lam thirc dn w6t dinh, von

Hinh 2. Hinh 4nh cim quan ciia cic tii G ciia khdu phin TN
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Bién doi thanh phan hoa hgc va VSV
ciia cac khau phan TMR trong thoi gian
bao quan

Sy thay ddi thanh phan hoa hoc va VSV cua
cac khau phan TMR dugc bao quan trong mua
hé dugc thé hién trong Bang 5. DM giam déng
ké (P<0,05) & phuong phap xir Iy DC vio ngay
bao quan thir 7 so voi cac phuong phap xu ly
khac. Khong co sy thay doi dang ké vé ham

lugng DM va CP cua nghiém thic PS, SB va
PL trong sudt thoi gian bao quan.

Ham luong N-NH; tdng nhanh & nghiém thuirc
DC sau 3 ngay bao quan, tur 83,25 1én 95,89
g/kg TN va dat >100 g/kg TN tu ngay tha 5
dén ngay thtr 15. Ham lwong N-NH, trong thirc
an u chua 1a mot chi tiéu vé mirc d6 phan huay
protein. Trong thic an u chua dugc bao quan
t6t, ham lwong NH,-N khéng duoc vuot qua

100 g/kg tong N (McDonald va cs., 2002).

Bang 5. Anh huéng cta viéc bé sung phu gia bao quan dén thanh phan héa hoc va VSV cia khiu phan
TMR duoc bao quan vao thang 7

Thdi gian bdo quan (ngay)

Chi tiéu TN 7 3 5 7 9 12 15
e 39,56 39,47 39,23 39,06 38,58° 37,80° 37,26
DM (%6FM) PS 39,54 39,51 39,43 39,33 39,34 39,19° 38,44
0 SB 39,57 39,52 39,45 39,38 39,35 39,25 38,53°
PL 39,56 39,55 39,55 39,48 39,41° 39,33° 39,27°
pC 13,16 13,05 12,95 12,19° 11,77 11,15° 10,55°
PS 13,18 13,16 13,17 13,10° 13,06° 12,85 12,66°
0 I I I i 7 U 7
CP (%DM) SB 13,16 13,17 13,15 13,11° 13,08° 12,89° 12,75
PL 13,17 13,22 13,25 13,18° 13,16° 13,13° 13,06°
pC 83,25 95,89 101,54 106,2¢ 11541 134,50° 150,06¢
NH,-N (g/kg PS 82,66 87,92>  86,05° 88,12° 90,18° 99,61° 108,78"
total N) SB 82,65 85,03% 84,67° 87,64° 92,91° 97,87° 105,33°
PL 82,47 81,30° 80,24° 81,902 82,34° 83,61° 86,87°
pC 5,54 5,77° 5,86° 5,74° 5,84° 6,18¢ 6,76°
H PS 5,25 4,49 4,58 4,77° 5,01° 511° 5,56°
P SB 5,21 4,47° 4,59° 4,65° 4,94° 5,13° 5,57°
PL 5,14 434° 4,15° 4,38 4,41° 4,53° 4,79°
Axit hi BC 1,15° 0,94¢ 0,74¢ 0,55¢ 0,38¢ 0,21¢ 0,19¢
tc’)‘: gg(g/d PS 1,71° 1,85 1,58 1,24° 1,13 1,07° 1,04°
EM) ? SB 1,72° 1,84° 1,65° 1,33P 1,12° 1,11° 1,08°
PL 1,85° 2,27° 2,22° 2,24° 2,16° 1,73 1,75°
pC 0,23 0,25 0,28 0,33 0,39 0,37 0,40
Ethanol PS 0,23 0,24 0,37 0,33 0,30 0,22 0,23
(%FM) SB 0,24 0,26 0,26 0,28 0,30 0,35 0,37
PL 0,24 0,24 0,23 0,23 0,26 0,27 0,30
BC 5,04° 4,58° 4,18° 3,36¢ 3,05¢ 2,83¢ 2,27¢
VK lactic (log PS 541° 5,85° 6,25° 5,98° 5,34¢ 4,87° 3,91°
cfu/g FM) SB 5,46° 5,89° 6,23° 6,05° 5,67° 4,89° 3,97°
PL 5,61° 6,67° 717° 6,80° 6,68 6,09° 5,37°
N pC 2,37 3,57 5,46° 6,15 6,31 7,02¢ 7,31¢
o 'cefﬂ / : PS 2,09 1,88° 1,74° 1,03 2,70° 4,15° 5,01°
?:M) 9 SB 213 1,71% 1,68° 1,82° 2,76 4,21b 5,06°
PL 2,04 1,26° 1,29° 1,34° 1,43° 2,35° 2,83°
NS pC 1,36 2,90° 3,62° 4,34 5,32° 5,17 5,40°
( gmcrf*:;“ PS 1,20 1,16 1,12 1,54° 2,15° 3,46° 4,13°
%M) 9 SB 1,21 1,12° 1,13 1,49 2,11° 3,33 4,07°
PL 1,16 1,10° 1,04 1,06° 1,04° 1,142 2,45

Cac chir cdi khdc nhau trén cung mot cot biéu thi su sai khdc théng ké giita cac nhom TN voi P<0,05
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Gia tri pH cua khau phan DC tang lién tuc (tir
5,54 1én 6,76) trong subt TN. Nguoc lai, gia
tri pH cua ca 3 khau phan TN PS, SB va PL
déu giam. Tuy nhién, gia trj pH duy tri 6n dinh
<4,50 cho dén 9 ngay bao quan chi dugc quan
sat thdy & khau phan PL (Bang 5). Ngoai ra,
khau phan PL c6 ham luong axit hitu co tong
56 va sd luong Vk lactic cao nhét trong sd tat ca
cac khau phan TN (P<0,05). Trong thi nghiém
nay, 5O luong VK hiéu khi va ndm men thap
nhit & khiu phan PL (<3loglOcfu/g FM) di
cho thay tinh 6n dinh hiéu khi ciia khau phan
nay khi bd sung hdn hop axit propionic va
L. plantarum. Két qua nay cho thay, sir dung axit
propionic va L. plantarum d3 kiém soat dang ké

nam men, VK hiéu khi (P<0,05) va duy tri chat
luong thire an 6n dinh trong qua trinh bao quan.

V6i cac khau phan TMR dugc bao quan vao
mua dong (Bang 6), sy sai khiac c6 y nghia
thong ké chi quan sat thy gitta 3 nhoém TN véi
nhom BC ¢ cac ngay bdo quan tir 9-15 voi cac
chi s6 vé pH, ham luong N-NH,, axit hitu co
va cac chi tiéu vé VSV. Ca 3 khau phan TN PS,
SB va PL déu c6 pH<5, mirc N-NH, <100g/kg
trong subt thoi gian bao quan. Tuy nhién, chi c6
khau phan PL c¢6 s6 luong VK lactic cao nhat,
gia tri pH, ) luong ndm men, VK hiéu khi duy
tri thap nhat. Trong diéu kién nhiét d6 thap, viéc
bd sung cac phu gia bao quan gitp thirc an duy
tri chat lwong 6n dinh dén 15 ngay bao quan.

Bang 6. Anh huéng cta viéc bé sung phu gia bao quan dén thanh phan héa hoc va VSV cia khiu phan

TMR dugc bao quan vao mua déng

Chi tiéu ™ - - 5Thm gian b7ao quan (ngggv) = =
DC 39,43 39,31 39,26 39,16 39,11 38,89 38,79
DM (%FM) PS 39,37 39,37 39,32 39,33 39,34 39,19 39,07
SB 39,44 39,39 39,45 39,38 39,35 39,25 39,13
PL 39,38 39,33 39,28 39,25 39,21 39,15 39,12
BC 13,57 13,51 13,49 13,41 13,37 13,14 12,89
. PS 13,45 13,43 13,39 13,37 13,28 13,22 13,12
CP (%DM) SB 1335 13341330 13.28 13.22 13.19 1316
PL 13,53 13,49 13,43 13,39 13,32 13,30 13,25
BC 8264 82,85 84,07 85,92 87,88 98,405 100,305
NH,-N (g/kg PS 82,40 82,60 83,72 83,89 8418 86,94° 88,89°
total N) SB 82,35 8269 83,67 83,71 85,24 87,07° 88,67°
PL 8230 82,44 82,91 8237 83,12 84,94° 86,56°
PC 5,72 4,93 4,69 4,72 5,11 5,20° 5,24
H PS 5,62 4,75 4,58 4,56 471 478" 4,85
P SB 561 4,67 4,44 4,50 464 472 4,81
PL 540 4,64 4,30 4,25 448 4.60° 4,72
Axit hifu oo BC 1,39 1,39 1,46 1,21¢ 0,91 0,65 0,435
t8nq 58 (% PS 1,63 1,74 1,928 1,84° 1,73° 1,67° 1,46°
gs0 (% SB 1,62 1,76 1,05° 1,855 1,80° 1,72° 1,510
FM) PL 1,77 1,81 218 2,343 2128 1,92° 1,79°
BC 0,25 0,23 0,26 0,29 0,36 0,36 0,38
Ethanol PS 0,24 0,24 0,37 0,33 0,36 0,29 0,23
(%FM) SB 0,24 0,26 0,26 0,28 0,30 0,35 0,26
PL 0,23 0,24 0,24 0,25 0,26 0,26 0,25
BC 5,11 5,05 4,92 4,82° 4,64 4,15P 4,01°
VK lactic (log PS 5,15 516 5,10 5,09% 4,05 4,84° 4,82°
cfu/g FM) SB 517 518 522 5,15% 5,09% 4,87° 4,85°
PL 551 556 561 567 5 40° 531 5,07°
T e 2728 2,28 231 234 233 236 2,34
Va\é h'cef:/kh' PS 218 219 217 214 216 215 217
g clu/g SB 2,17 2,17 2,14 2,13 2,15 2,16 2,16
FM) PL 2,15 2,15 213 211 2,09 211 2,15
NAm men BC 117 117 1,24 1,23 1,30 1,44 143°
(log cfu/ PS 1,16 1,13 1,16 1,15 1,18 1,22 1,24°
g ciu/g SB 117 1,14 1,16 115 117 1,23 1,22°
FM) PL 1,15 1,13 1,12 1,11 1,13 1,12 1,13°

Cac chir cai khac nhau trén cung mot cot biéu thi su sai khdc théng ké gitta cac nhom TN voi P<0,05
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Thao luan

Két qua thi nghiém cho thay, v6i diéu kién nhiét
do dao dong tir 20-24°C thoi gian sir dung va
bao quan cac khau phan TMR dai hon so véi
diéu kién ning néng trong mua hé. O khau
phan PC, khong bd sung phu gia bao quén, chat
luong thirc an TMR duoc duy tri tot dén 7 ngay.
Tuy nhién, st dung phu gia bdo quan nhu céc
axit hiru co, mudi cua axit hiru co va VK L.
plantarum da giap kéo dai thoi gian sur dung va
bao quan dén 15 ngay.

Vao mua he, ¢ nhiéu trang trai chan nudi bo
thit & cic ving nang néng ¢ Viét Nam, khau
phan TMR c6 thé duoc cho 4n trong thoi gian
ngén, tham chi chi vao ngay sau khi tron vi mdt
s6 1y do (i) Khi cac thanh phan thirc dn duoc
phéi tron voi nhau s& 1am ting d6 pH cua khau
phﬁn, dan dén tang hoat dong cua cac VK hiéu
khi trong thtrc an, 1am tang nhiét do thhc an,
(ii). Thirc an tiép xuc v6i khong khi tao ting co
héi nhiém khuan va tao diéu kién cho VSV hiéu
khi phét trién va sinh truéng nhanh chéng. Dau
tién nhom VSV khong mong muébn nay sir dung
carbohydrate hoa tan trong nuéc (WSC), sau do
ching phan giai cac hop chat phtc tap hon, dan
dén giam chit lugng TMR, (iii) Nhiét d6 chudng
nudi cao vao mua he lam tang nhanh qué tu ho
hép, 1én men phan huy cac thanh phan thtc an,
tir ¢6 1am giam chat luong cua khau phan. R
rang & cac khau phan DC (khong b sung chat
phu gia bao quan), pH ngay bao quan dau tién
1a 5,54 va tang lién tuc sau d6. BJ pH nay thich
hop cho su phét trién ctia nAm men hoang da
va VK hiéu khi. Ngoai ra, nhiét d6 phong trung
binh 30-34°C (trong mua he) 1a thich hop cho
nam men va VK hiéu khi phat trién nhu cac truc
khuan Bacillus, Clostridium, Enterobacteria.
Nhitng VSV khéng mong mudn niy giy ra su
méat mat VCK do chung tiéu thuy WSC dé tao ra
CO, va nudc, tir do lam tang do pH va nhiét do
cua thirc an (Carvalho va cs., 2014). Ngoai ra,
nam men str dung lactate dé oxy hoéa axit lactic
thanh CO, va nudc, lam tang do pH. VK duong
rudt phan hity cac thanh phan thirc an, san sinh
cac san pham doc hai nhu NH,, H,S qua qua
trinh khtr carboxyl va khir amin, lam tang ham
luong NH, va san xuat amin sinh hoc. Két qua
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12 két cAu cia TMR thay ddi thanh vén cuc, uét
va nhét dinh. Mui thirc an chuyén tir axit manh
sang mui amoniac hodc mui thude 14 va ¢ mau
nau hodc den. Hon nita, mat d6 nAm men va VK
hiéu khi trong cac khau phan DC vuot qua 4log
cfu/g FM, cho thiy mirc do suy giam hiéu khi
cao hon sau khi tiép xtc voi khong khi trong
qua trinh bao quan (diém kiém tra cam quan
thip nhat; axit hitu co thip nhat va ham luong
N-NH, cao nhat).

Trong nghién cltru nay, kali sorbate, natri
benzoat, axit propionic va L. plantarum (PL) da
dugc bo sung vao khau phan TMR sau khi tron
dé kiém soét su gia tang nhiét d va cac VSV
khong mong mudn trong qué trinh bao quan.
Viéc phdi hop axit propionic véi L. plantarum
d6ng hinh nham nang cao hiéu qua kiém soat
cac VSV khéng mong mudn vi cic chung
L. plantarum ddng hinh c6 thé tao ra luong axit
lactic cao hon céc axit hitu co khac, dan dén
giam nhanh d§ pH thuc an. Axit propionic la
mot chat khang khuan tiém ning (Dai va cs.,
2022), khi ap dung & ndng do 0,3% FM, no da
duogc chiing minh 1a c6 hi¢u qua uc ché hoat
dong ctia cac VK khong mong mudn. Didu nay
dan dén s6 luong VK hiéu khi va nAm men thap
hon, giam qua trinh phan hay hiéu khi, tir d6
giam ham lugng N-NH;. VK lactic c6 murc tang
sinh cao nhat & khau phan PL sau 3 ngay bao
quan va duy tri & mirc cao cho dén ngay thu
9. Két qua nay c6 thé dugc giai thich boi hai
nguyén nhan sau: (i) VK hiéu khi nhiém vao
TMR s¢€ ti€u thu oxy & bé mit tai bao quan, tao
diéu kién ky khi thudn lgi cho VK lactic phat
trién; (ii) Viéc tc ché VSV hiéu khi nho pH
thap c6 thé lam giam su canh tranh ngudn dinh
dudng gitra VK lactic va cac VSV gay hai. Cac
nghién ctru trude ddy cho thiy kali sorbate va
natri benzoat c6 hiéu qua trong viéc wrc ché ndm
men, nAm mdc va VK hinh thanh bao tir trong
ngd t chua vi nd c6 thé ion hoa dé tao ra axit
sorbic, axit benzoic va cac ion mudi (Kung va
¢s.,2018). Dai va c¢s. (2022) d4 bao céo ring SB
va PS ¢6 hiéu qua hon trong viéc cai thién do 6n
dinh hiéu khi cta khau phan TMR 1én men so
vo1 TMR khong dugce xtr 1y. Trong nghién ctru
nay, khau phan PL 6n dinh hon trong viéc duy
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tri d6 pH thap, quan thé VK hiéu khi, ham lugng
NH,-N trong sudt 15 ngay bao quan so véi cac
khau phan PS va SB trong diéu kién nhiét do
cao cua mua hé. Xét mot cach toan dién, PL
dugc khuyén nghi 1am chat phy gia dé duy tri

Két luan

Trong diéu kién nhiét d cao vao mua he, viéc
bd sung axit propionic va VK lactic vao khau
phan TMR sau khi tron da duy tri 6n dinh chét
luong TMR, thé hién qua ham luogng axit hiru
co cao hon, d6 pH, ham luong NH,-N, s6 luong
VK lactic, VK hiéu khi va ndm men thip hon
so v6i cac khau phan PS va SB. Thoi gian bao
quan cua khau phan b sung cong thirc PL dugc
kéo dai dén 9 ngay. O diéu kién nhiét do thap
vao mua dong, viéc bd sung phu gia PS, SB, PL
déu giup kéo dai thoi gian sir dung va bao quan
khau phan TMR dén 15 ngay. Két qua nay cho
théy, cong thirc PL c6 hi¢u qua rd rét hon céc
cong thuc SB, PS khi st dung bao quan TMR
trong mua he.

Hinh 3. Miu phén lap VSV ciia khdu phin PC va TN.

chat lugng TMR va kéo dai thoi gian bao quan
trong mua he. Céc khéau ph?ln PL, PS, SB déu
dugc khuyén céo sir dung bao quan TMR trong
mua dong néu can thiét.

O khiu phin TN (dia bén phai), s6 hrgng VK lactic
chiém da sb
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ABSTRACT
Evaluation of the effectiveness of some biological and chemical additives on
preservation of total mixration (TMR) for cattle after mixing

he study aimed to evaluate the impact of chemical and biological additives on quality and prolongation of storage

time of TMR diets for cattle after mixing. TMR experimental diets included king grass, whole corn silages, dried
rice straws, cassava residues, wheat brans, soybean meal, cassava meal, brewery residues, minerals and vitamins.
The TMR diet was formulated according to recommendation of NRC (2016) to meet the nutrient requirements BBB
x Zebu cattle from 19-21 months of age. TMR diets were divided into 4 treatments (three bags/treatment, 25kg/bag):
(PC) no additives (control); (TN;) TMR + potassium sorbate (1g/kg As-fed) (PS); (TN,) TMR + Sodium benzoate
(1g/1kg As-fed) (SB); (TN;) TMR + a mixture of propionic acid (0.3%) and L. plantarum inoculant (1 x 10° cfu/ml)
(PL). DM, CP, NH;-N, organic acid content, pH and microbial counts were evaluated at days 1, 3, 5,7, 9, 12, 15 of
preservation. The results showed that using preservatives helps to prolong the storage and usage time of TMR to 15
days in winter. However, supplementing of propionic acid and L. plantarum into TMR diets (PL) in the hot season
showed the best effect in maintaining stably TMR’s quality and extending its storage time to 9 days compared to other
treatments. This result reflected by low pH, NH;-N, aerobic bacteria, and yeast levels, as well as the high organic acid
content. Based on this result, PL. formula would be a more effective than SB and PS formulas in preserving TMR
during hot weather.

Keywords: Preservation Additive, TMR, beef cattle, propionic acid, Lactobacillus plantarum
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