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MO PAU
1. Tinh cép thiét caa dé tai

Son La 1a mdt tinh c6 tiém ning phat trién gia suc an co. Tinh
dén nam 2020, tinh Son La c6 25.400 con bo sira, 343.723 con bod
thit, 130.095 con trau. Bé dap tng sy phat trién dan gia sic nhai lai
thi viéc giai quyét da ngudn thirc an thé 6n dinh quanh nim 1a mot
van dé séng con. Tuy nhién, hién tai nguén thirc an tho tai Son La
dang bi thiéu hut, dac biét vao mua dong, trong bdi canh dién tich dat
tréng c6 dang bi thu hep dan do nhu cu sir dung d4t vao cac muc
tiéu khac c6 loi hon. Do vay, giai phap tan dung cac ngudn phy pham
noéng nghiép san c6 lam thirc dn chian nuodi dang duge lanh dao tinh
Son La va cac nha khoa hoc quan tam.

Cay chanh leo (Passiflora edulis) gin day dugc trong ¢ nhiéu noi &
Viét Nam, trong d6 c6 tinh Son La, v6i tc do phat trién rt nhanh nho
¢6 thi truong xuét khau tdt. Tuy nhién, viée ché bién qua chanh leo xuét
khau da dé lai Iuwong phu pham 16n c6 nguy co giy 6 nhiém mdi truong
rat cao. Mot s6 nghién ctru da cho thiy vo quéa chanh leo ¢6 thé lam thic
an t6t cho bo (Alves va cs., 2015; Figueiredo va cs., 2019), cho ciru
(Santos-Cruz va cs., 2013; Sena va cs., 2015). Tuy nhién, ¢ Viét Nam
cho dén nay van chua c6 mot nghién ciru nao ché bién sir dung vo qua
chanh leo lam thirc an cho gia suc.

Vo6 qua chanh leo c6 ham lugng xo va nudc cao trong khi do
ham luong protein thdp (He va cs., 2020). Bé gia stic sir dung c6 hiéu
qua vo qua chanh leo tuoi can c6 bién phap ché bién, xir Iy va bao
quan ching mdt cach thich hop. Do d6, viéc nghién ciru ché bién va
bao quan nhitng phu phidm nay s& tao ra ngudn thirc an ré tién gop
phan ha gi4 thanh san phdm chin nuéi, dong thoi tranh 6 nhidm moi
truong, tao sy phat trién bén viing trong nganh chian nudi.

2. Muc tiéu ciia dé tai

- Xac dinh dugc khdi luong, thanh phan hoa hoc va gia tri dinh
dudng cua vo qua chanh leo lam thirc an cho bo sira.

- Xéc dinh duoc cac cong thirc i chua dé bao quan vo qua chanh leo



lam thirc an cho gia stc nhai lai.

- Str dung c6 hiéu qua vo quéa chanh leo trong khau phan in cta
bé céi va bo vat sita.
3. Nhirng déng gép méi ciia dé tai luan an

- Lan dau tién danh gia duoc tiém nang, thanh phan va gié tri dinh
dudng caa vé qua chanh leo lam thirc an chan nuoi tai Viét Nam.

- Pua ra duoc cong thic u chua bao quan vo qua chanh leo.

- Pua ra duoc céch st dung vo qua chanh leo trong khau phan
an cho bo siia.
4.Y nghia khoa hoc va thuc tién caa dé tai

a. Y nghia khoa hoc

- Pua ra dugc phuong trinh udc tinh trit lwrong vé qua chanh leo.

- Tu liéu hoa gia tri dinh dudng ctia vé qua chanh leo.

- Tim ra dugc céc cach thiic bdo quan va st dung phu hop v qua
chanh leo thay thé mot s6 loai thirc an khéc trong khiu phan nuéi bo sita.

- Két qua nghién ctru cua dé tai luan &n mo ra mot huéng khai
thac va st dung c6 hiéu qua va bén vitng vo qua chanh leo lam
nguyén liéu thirc an chian nuoi trau bo.

b. ¥ nghia thuc tién

- Mé ra kha nang su dung dugc vd qua chanh leo tai Son La lam
thirc dn cho bo sita gitp tao thém ngudn thirc an gia ré, gop phan ha
gi4 thanh san pham va ting thu nhap cho nguoi chin nudi bo sira.

- Giam chi phi xir Iy méi truong va giam thiéu 6 nhiém moi
truong do vo qua chanh leo cho doanh nghiép ché bién qua chanh leo.

- Luén an la tai liéu tham khao cho cac co so nghién curu, cac
truong dai hoc, cao dang ciing nhu cho co s¢ chin nudi bo sira.
5. B6 cuc luan an

Luan an gom 5 phan: Mé dau (4 trang), chuong 1 Tong quan tai
liéu (37 trang), chwong 2 Noi dung va phuong phap nghién ciu (18
trang), chuong 3 Két qua va thao luan (49 trang), két luan va dé nghi (1
trang), c6 27 bang biéu sé lidu, 10 hinh v&; 131 tai liéu tham khao, va 1
trang cac cong trinh khoa hoc lién quan dén luan an.



Chuwong 1. TONG QUAN TAI LIEU

1.1. Co s6 khoa hoc ciia van dé nghién ciru

Luén an trinh bay dic diém tiéu hoa cta gia suc nhai lai, cac
phwong phap ché bién va str dung phu pham 1am thirc 4n cho gia stic
nhai lai, cac yéu t6 anh huéng dén chit luong thirc an u chua (dic
biét giai doan thu hoach, nhiét d¢ cua hd 0 thirc an U chua, d6 bim
thai nguyén liéu), tinh hinh st dung phu phdm lam thirc dn cho gia
stc nhai ¢ trong va ngoai nudc.
1.2. Tinh hinh nghién cttu va sir dung phu phim chanh leo lam
thirc an cho gia sic nhai lai

Trude hét, phﬁn nay gioi thi€u vé cay chanh leo, giéng, dac

diém va phan b trén thé gisi, hién trang trong chanh leo & Viét
Nam; tiép theo 1a thanh phan hod hoc va gia tri st dung cia qua
chanh leo. V6 qua chanh leo duoc phdi hop vao khiu phan cua gia
stc nhai lai voi cac myc dich khac nhau, nhu cai thién sinh trudng,
sir dung thire an, nang cao chat lwong san pham cia gia stc nhai lai,
giam gia thanh thic an, nang cao hi€u qua chin nudi. Vdi cac muc
dich trén, vo qua chanh leo dugc dua vao khéu phﬁn nhu mot chit bd
sung hodc mot nguyén lidu thirc an thay thé ngudn nguyén lidu thirc
an truyén. Pa c¢6 mot s6 nghién ciru st dung vo qua chanh leo tuoi
trong chan nudi d€, curu, bo thit. Trén co s& d6 cac mirc khuyén cao
sir dung vo qua chanh leo trong khau phan cho bo sira da duoc xem
xét lam co sé cho cac nghién ctu ctia luan an.

Chwong 2. NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twgng, dia diém, thoi gian nghién ctru
2.1.1. Déi twong nghién ciru

- Thirc an: voé qua chanh leo tim (Passiflora edulis) va céac loai
thirc an phéi hop gém: 161 ngo, ba mia, ri mat, cady ngo, cd voi, cam,
bot san, kho dau twong, premix khoang

- Vat nudi: bé ci va bo vat sita HF (Holstein Friesian).
2.1.2. Pja diém nghién ciru

- Piéu tra, thuc hién cac nodi dung thuc dia (0 chua, thi nghiém nubi



bo) tai tinh Son La,

- Phén tich miu thirc dn, nguyén liéu 0 va thanh phan hoa
hoc cua vo qua chanh leo va cac cong thuc u chua tai Hoc vién
nong nghi€p Viét Nam;

- Panh gia cac khiu phan dn cho bo sita bang phuong phap sinh
khi (in vitro gas production) tai Vién Chan nuéi.

2.1.3. Thoi gian nghién ciru: Tu 2017 — 2021.
2.2. N§i dung nghién ciru

- Xéc dinh khéi lugng, thanh phan hoé hoc va gié tri dinh dudng
cua phu pham qua chanh leo tai tinh Son La.

- Nghién cuu cong thic G chua bao quan vo qua chanh leo lam
thirc an cho bo stra.

- Nghién ctru khau phén an c6 sir dung vo qua chanh leo nuéi bo sita.
2.3. Phuwong phap nghién ciru
2.3.1. Panh gia tiém ning phu phim qud chanh leo

Diéu tra thir cap: Diu tra trén toan tinh vé dién tich, ning suat
qua chanh leo can cir cac tai li€u bao cao cia UBND cac xa, huyén,
céc phong ban, cong ty va HTX trdng chanh leo.

Pidu tra so cip: Didu tra truc tiép thong qua bang cau hoi
phong van cac hd nong dan, hop tic xd, cong ty, cac phong ban
huyén, thanh phé. Xéc dinh san phdm chinh, san phim phu ciia qua
chanh leo nhu: v6 qua tuoi, vo qua kho va hat.

Phan tich thanh phan hoa hoc v qua chanh leo: vat chit kho,
khoang téng s6; xo tho, lipid, protein tho; Dan xuét khong nitro va
ME (ning lugng trao d6i) theo cac TCVN va NRC (2016).

232 Nefrien crtu cong thie i clina vo qud clianf leo lim thie dn clo b0
* Thi nghiém 1: Ché bién va bdo quan vé qua chanh leo bang

phuwong phap u chua trong phong thi nghiém
Vo6 qua chanh leo sau khi mac dich qua dem vé phong thi
nghiém dé u chua, thi nghiém duoc bd tri theo Bang 2.1.



Béng 2.1. So @6 bé tri thi nghiém & chua vé qua chanh leo

TT Nghiém thirc Ky hiéu  S6 miu
1 100% vo qué chanh leo CT1 3
o) 2 0) i AL (e
2 98% Vo qua chanh leo + 2% ri mat (tinh theo CT?2 3
dang st dung)

75% vo qua chanh leo + 20% 15i ngd khé + 5%

3 ri mat (tinh theo dang st dung) CT3 3

4 75% vo qua chanh leo + 20% ba mia + 5% ri CT4 3
mat (tinh theo dang st dung)

5 75% vo qua chanh leo + 10% ba mia + 10% 161 cT5 3

ngd kho + 5% ri mat (tinh theo dang st dung).

V6 qua chanh leo duoc thai véi do dai 1 - 2cm; Loi ngd kho duoc
nghién nho bang may c6 mat sang 0,5cm; sau d6 tron cac thanh phan
nguyeén liéu thi nghiém theo ty 1¢ ctia timg cong thic 1. Cho hdn hop da tron
vao binh thuy tinh, nén chit theo timg 16p dé loai bo hét khong khi ra khoi
khéi 11, dé nhiét 46 phong thi nghiém. Tong s6 binh : 5 CT x 3 thoi gian 6 X
3binh/CT = 45 binh. Céc thoi diém danh gia: 0; 30; 60 va 90 ngay sau 1.

* Cac chi tiéu theo doi:

Cdm quan: mau sdc, mui, trang thai, do mdc.

Hoa hoc: pH, ham lugng cac axit hitu co va NHz— N.

* Phuong phap x4c dinh céc chi tiéu: pH theo Hartlay va Jones (1978); cac axit hitu
co theo phurong phap sic ky long hiéu ning cao > (HPLC); NHz-N theo Keldahl.

* Thi nghiém 2: U 1én men thitc dn hon hop hoan chinh (FTMR) c6
vo qud chanh leo trong phong thi nghiém

Thi nghiém 4 CT phéi tron FTMR dugc trinh bay & bang 2.2a va
2.2b.

Bang 2.2a. Cong thirc phdi tron FTMR (theo % VCK)

Cong thirc FTMR1 FTMR2 FTMR3  “TMR4
Vo qua chanh leo 12,50 25,00 25,00 25,00
L8i ngd kho - - - 10,00
Bad mia - - 10,00 -
Cay ngb chin sap 25,00 25,00 30,00 30,00
C6 voi 12,50 - - -
Bot ngd 12,50 12,50 12,00 12,00
Bot san 12,50 12,50 - -
Ri mat 10,00 10,00 10,00 10,00
Kho dd twong 15,00 15,00 13,00 13,00
Téng 100 100 100 100

Ghi chii: FTMR: Thirc in hén hop hoan chinh lén men; VCK: Vat chat khé



Bang 2.2b. Cong thikc phéi tron FTMR (theo % dang sir dung)

Cong thirc FTMR1 FTMR2 FTMR3 FTMR4

Thanh phan nguyén liéu

Vo6 qua chanh leo 28,5 54,5 51,4 52,7
Ldi ngd khd - - - 34
Béd mia - - 5,8 -
Cay ngb chin sap 27,8 26,5 30,0 30,7
Co voi 23,7 - - -
Bot ngd 50 4,8 4.4 4,5
Bot san 48 4.6 - -
Ri mat 4.4 4,2 3,9 4,0
Kho dd tuong 58 55 4,5 4,6
Tong 100 100 100 100
Thanh phan dinh dwéng

VCK (%) 34,16 32,59 30,75 31,54
ME (MJ/kg VCK) 10,56 10,47 9,95 9,91
Protein thd (% VCK) 15,66 15,92 15,10 15,09
Xo tho (% VCK) 17,35 16,79 21,37 21,23

Ghi chii: FTMR: Thirc dn hén hop hoan chinh 1én men; ME: Néing
luong trao doi; VCK: Vét chat khé

Téng sb binh: 4 cong thirc x 2 thdi gian @ X 3 binh/CT = 24 binh.

* Cac chi tiéu theo ddi: Cung céc chi tiéu nhu thi nghiém 1.

* Thi nghiém 3: U |én men chua vé qua chanh leo va i thirc dn
hén hop hoan chinh (FTMR) trén thuc dia

Tir két nghién ctru trong phong thi nghiém tai muc 2.4.2.1, lya chon
ra 03 cong thirc i chua vo qua chanh leo va 02 cong thirc i FTMR c6 két
qua tot cho & chua bao quan trén thuc dia dé dénh gid sy phu hop cua
phuong phap 1 va mirc d6 ngon miéng ciia bo sita dbi véi thirc an ché
bién.

* Céc chi tiéu va phuong phép theo doi: giéng thi nghiém 1 va 2.

* Xac dinh tinh ngon miéng cua thuc an u chua

Thim do tinh ngon miéng ctia thirc an 1 chua: ly 03 con bo/cong thirc
thirc dn va cho an trong 6 ngay lién tiép. Thi nghiém duoc tién hanh 2 dot, mot
dot cho thic an G chua va mét dot cho thirc &an FTMR.



Chi tiéu danh gia:

Luong thu nhén thitc an ctia bo trong mét don vi thoi gian (60 phut).
2.3.3. Nghién ciru khdu phan an cé siv dung vé qud chanh leo nudi
bo sita
* Thi nghiém 4: Nghién ciru khdu phan an cé sir dung vé qud chanh
leo nubi bé cai

* Khau phan thi nghiém: Thi nghiém tién hanh véi 2 khau
phan thi nghiém va 01 khau phan d6i chtng tai bang 2.3a va 2.3b.
Béang 2.3a. Cong thac thire dn thi nghiém trén bé cai

Chi tiéu PC TN1(KP1) TN2(KP2)
Thanh phan nguyén liéu (kg/100kg VCK)
Vo qua chanh leo G chua - 32,5 65,0
Cay ngd u chua 65,0 32,5 -
Co voi 15,0 15,0 15,0
Thirc an tinh hon hop 20,0 20,0 20,0
Thanh phan hod hoc va gid tri dinh dwéng
Vit chat kho (%) 31,3 32,0 32,7
ME (MJ/kg VCK) 9,25 9,17 9,09
Protein thod (% VCK) 115 11,7 11,9
Xo thé (% VCK) 25,5 25,6 25,6

Bang 2.3b. Cong thirc thire dn thi nghiém trén bé cai

Chi tiéu PC TN1(KP1) TN2 (KP2)
Thanh phan nguyén liéu (% dang sir dung)
Vo qua chanh leo G chua - 31,5 64,9
Cay ngd u chua 66,8 34,3 -
Co voi 26,0 26,8 27,5
Thirc &n tinh hon hop 7,2 74 7,6
Tong 100 100 100

Ghi chii: PC: Cdy ngé i chua chiém 65% VCK khdu phan; TNI: Vo
qua chanh leo i chua thay thé 50% cdy ngé i chua; TN2: V6 qud chanh
leo i chua thay thé 100% cdy ngé i chua; Vé qua chanh leo 1 chua theo
cong thirc:75% vo qua chanh leo + 20% 10i ngo kho + 5% ri mdt

Thirc n dugc str dung lam dbi chimg than ciy ngd u chua. Thic
an thi nghiém 1 khau phan an c6 st dung vo qua chanh leo @ chua.
Thirc an tinh hdn hop cho bo dn do Cong ty c¢6 phan Gidng bo sira Moc
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Chau san xuit.

* Cac chr tiéu theo doi:

- Céc chi tiéu danh gia trong phong thi nghiém:

+ Tinh lwong khi sinh ra tai cac thoi diém: 3; 6; 12; 24; 48 va
72h dya vao phuong phap sinh khi in vitro cuia Menke va Steingass
(1988).

+ Xac dinh gia tri ning lugng trao d6i (ME); Udc tinh ty I¢ tiéu
hoa chat hitu co (OMD) theo Menke va Steingass (1988), axit béo
mach ngan (SCFA) theo Getachew va cs. (1999).

- Céc chi tiéu theo ddi trén gia suc: Tong sd 15 bé cai HF do tudi
trung binh 6-7 thang tudi, khdi lugng trung binh 172 + 3,42kg dwoc
phan 16 ngau nhién hoan toan (CRD) dé cho 4n 3 khau phan khac nhau

(Bang 2.3c¢).
Bing 2.3c. So' dd b tri thi nghiém trén bé cai to
Chi tiéu bC TN1 TN2

n (con) 5 5 5
Thang tudi 6-7 6-7 6-7
Khdi lugng trung binh (kg) 171,7 172,7 169,6
Thoi gian nudi thich nghi (ngay) 15 15 15
Thoi gian theo doi (thang) 3 3 3
Thrc an nudi bo bC KP 1 KP 2
Nudc uéng Tu do Tu do Tu do

Ghi chii: PC: Céy ngé i chua chiém 65% VCK khau phan; TNI: Vo
qud chanh leo i chua thay thé 50% cdy ngé i chua; TN2: V6 qud chanh
leo 1 chua thay thé 100% cdy ngé i chua; Vé qua chanh leo 1 chua theo
cong thirc:75% vo qua chanh leo + 20% 16i ng6 kho + 5% ri mat)

Céc chi tiéu danh gia: Luong thire an thu nhan hang ngay; tang
khéi luong va hiéu qua sir dung thirc an.

* Thi nghiém 5. Nghién ciru khdu phan an c6 sir dung vo qua

chanh leo nudi bo khai thac sira
* Khau phan thi nghiém: Thi nghiém nudi bo vit sita trén 2 khau
phan dinh dudng va 01 khau phan dbi ching tai bang 2.4a va 2.4b

11



Bang 2.4a. Cong thic thire An thi nghiém trén nudi bo vit sira

PC  TN3(KP3) TN4 (KP4)

Thanh phan nguyén liéu (kg/100 kg VCK)

V6 qua chanh leo i chua - 20,0 40,0
Cay ngo u chua 40,0 20,0 -
Co voi 15,0 15,0 15,0
Thirc 4n tinh hon hop 45,0 45,0 45,0
Thanh phan hod hoc va gid tri dinh dwéng
Vat chit kho (%) 37,8 38,4 39,1
ME (MJ/kg VCK) 9,97 9,92 9,87
Protein thd (% VCK) 13,6 13,7 13,9
Xo tho (% VCK) 19,5 19,6 19,6
Bang 2.4b. Cong thc thire dn thi nghiém trén bo khai thac sira
Chi tiéu bC TN1(KP3) TN2 (KP4)
Thanh phan nguyén liéu (% dang s dung)
Vo6 qua chanh leo 1 - 23,1 47,2
chua
Cay ngd u chua 49,3 25,2 -
Co voi N 31,3 31,9 32,6
Tl}l:l’c an tinh hon hop 19,4 19,8 20,2
Tong 100 100 100

Ghi chii: DC: Cdy ngé i chua chiém 40% VCK khdu phan; TN3: Vo
qua chanh leo 1 chua thay thé 50% cdy ngé v chua; TN4: V6 qua
chanh leo i chua thay thé 100% cdy ngé i chua; Vé qud chanh leo i
chua theo cong thirc:75% vo qua chanh leo + 20% 161 ngo kho + 5%
ri mat); ME: Nang lwong trao doi; TMR: Thirc dn hon hop hoan
chinh; TN: Thi nghiém, VCK: Vit chat khé

* Cac chi tiéu theo doi

- Cac chi tiéu danh gia trong phong thi nghiém:

Tong Iugng khi sinh ra tai cac thoi diém; xac dinh gia tri ning
luong trao d6i (ME) va axit béo mach ngin (SCFA) gidng thi nghiém 4.

- Cac chi tiéu thoi ddi trén gia stc: Tién hanh thi nghiém anh
huéng cia vo qua chanh leo thay thé than cay ngé u bang 2.4c.
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Bang 2.4c. So' dd bé tri thi nghiém trén bo khai thac sira

Chi tiéu bPC TN3 TN4
n (con) 5 5 5
Khéi luong bo (kg) 532,3 530,3 532,2
NSS trude thi nghiém 22,30 22,60 23,00
(kg/ngay)
Giai doan (thang sira) 2-5 2-5 2-5
Thoi gian theo doi 3 3 3
(thang)
Thire an nudi bo bC Khau phan 3  Khéau phan 4
Nudc uéng Tu do Tu do Tu do

Ghi chii: PC: Khdu phan sir dung cdy ngé i chua cua trai; KL: Khoi
lwong; NSS: Ning sudt sita; TN: Thi nghiém

- Céc chi tiéu danh gia:

+ Luong thu nhan thire dn hang ngay: gidng thi nghiém 4.

+ Ning sudt sita (kg/con/ngay):

FCMY (kg) =N sira thyc t& (kg) x (0,4 + 0,15 x % M3 sita thuc t&)

+ Chat lugng stra: Phan tich % md sira; % protein stra; % VCK
khong m& (SNF) bang may phan tich ECOMILK M90.

+ Xac dinh diém thé trang cua bo: theo phuong phap cua
Ferguson va cs (1994).

+ Hé s6 chuyén hoé thirc an (FCR): sb kg thirc an tiéu ton cho 1 kg sira.

2.4. Phwong phap xir 1y s6 liéu

* S6 liéu cua thi nghiém 1, 2 va 3 duoc phan tich phuong sai
hai nhan t6 (Two-way ANOVA) bing phan mém Minitab 16. M
hinh ANOVA nhu sau:

Yi= L+ ai + bjj teijx

Trong d6: Yij1a gia tri quan sat dugc & mau tha k ciia cong thire
u chua hay FTMR thir i ¢ thoi gian 0 thtr j; p 1a gid tri trung binh
chung; aj la anh hudng cta cong thirc U chua hay cong thirc FTMR
thir 1; bj 1a do anh hudng cua thoi gian u thr j (3 thoi gian vai cac
cong thie i chua hay 2 thoi gian véi FTMR); eijx 14 sai s ngau
nhién ctia mau thi k ctia cong thire i chua/FTMR thit i & thoi gian G
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thi j.

Céc gia tri trung binh dugc so sanh cdp do6i theo phuong phap
Tukey ¢ mirc P<0,05.

* S6 liéu cua thi nghiém 3 (phan thir nghiém tinh ngon miéng
cua bo voéi thirc an u ngoai thyc dia), thi nghi€ém 4 va 5 duogc phan
tich phuwong sai mot nhan t6 (One-way ANOVA) bang phin mém
Minitab 16. M6 hinh ANOVA nhu sau:

Yi= MK+ ai+ejj

Trong d6: Yijla gia tri quan sat duge & mau thi j ctia cong thic
thirc an u chua/FTMR thtr i; p la gia tri trung binh chung; a; 1a anh
hudng ctia cong thirc thir i ctia thire an G chua hay FTMR,; e 1a sai
sd ngau nhién ctia mau tht j ciia cong thir i cua thirc an  chua hay
FTMR.

Céc gié tri trung binh dugc so sdnh theo phuong phap Tukey &
muc P<0,05.

Chuwong 3
KET QUA VA THAO LUAN
3.1. Khéi lwong phu phim qua chanh leo tai tinh Son La

Dién tich trong chanh leo tai Son La ting 2.023ha tir 2017 dén
2019; ning sudt dat 19.746 tan qua (2019). Ty 1&¢ vo qua tuoi la
41,07%; ty 1& dich quéa 38,21%; ty 1¢ hat 18,96%; tir &6 tinh dwoc khdi
lwong phu pham vo qua chanh leo nim 2019 dat 8.656 tan.

3.2. Thanh phan hos hoc va gia tri ning lwong cia phu phim
qua chanh leo

Két qua phan tich thanh phan hod hoc va xac dinh gié tri ning
lvong (ME) cua vé qua chanh leo dugc trinh bay ¢ Bang 3.1.

Bang 3.1. Thanh phan héa hoc va gia tri niing lweng caa phu
pham qua chanh leo ¢ Son La

Thanh phin (% VCK) ME

Nguyén li¢u VCK Protein Xo (MJ/kg
¢ 0 -

(%) th  tho Lipid KTS DXKN VCK)

Vo6 qua 1496 14,11 29,83 0,98 7,55 4753 7,98

Hat 91,00 13,48 23,37 2513 1,32 36,70 13,85
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Ghi chl: VCK: Chat khé, KTS: Khodng tong s6, DXKN: Dan xudt
khéng nito; ME: Nang heong trao doi.

V6 qua chanh leo c6 ty 18 VCK thap (14,96%) nén rit khé phoi
hay siy kho. Nho c¢6 ham luong tuong d6i cao cuia protein thod
(14,11%) va dan xuat khong nito (47,53%) nén vé qua chanh leo tuoi
c6 thé dugc sir dung lam thac an dé 1én men cho gia suc nhai lai.

Gia tri ME ctia vo qua chanh leo (7,98MJ/kg VCK) twong duong
gia tri ME cua mét sb cay co hoa thdo loai tdt & Viét Nam.

3.3. U chua trong phong thi nghi¢m
3.3.1 U chua vé qud chanh leo

a. Pdnh gid cam quan chdt heong thire an 1 chua

Sau khi 1 30 ngay, thirc n 0 chua & tit ca céc cong thirc déu c6 mau
vang nhat, thire an mém, mui chua nhe va khong bj mdc. Riéng cong thirc
11 v6i 20% ba mia c6 muii rugu nhe, ¢ cdc mau giim clmg tir vo ciy mia.

Khi @ t61 60 va 90 ngy thirc an chuyén sang mau vang ndu dam hon,
mém, ¢ mii chua nhe va xuit hién mdc trén 1/3 bé mat. Dic biét, & cong thirc
u chi ¢6 vo qua chanh leo (CT1) hay vo qua chanh leo va 2% ri mat (CT2) thi
san phém tré nén chua, mém nhiin va hoi nat thé hién chit luwong kém.

b. Bdnh gia chat liwong thirc an 1 chua theo thanh phan hod hoc

Gié tri pH ctia hau hét cac cong thie i chua trong thi nghiém nay déu ha
xubng dudi 4,2, trir cong thirc G chua véi b mia (CT1 va duy tri 6n dinh cho
dén 90 ngay .

Két qua xéc dinh thanh phan hoé hoc ciia thite an 1 chua duoc trinh bay ¢
Bang 3.2. B6 sung thém ba mia khd va/hodc 16i ngd kho lam ting ham
lugng VCK trong céac cdng thac u chua nén bao quan duoc thoi gian dai
hon. Két qua 1a CT3, CT4 va CT5 c6 ty 1€ axit lactic cao hon so véi CT1
va CT2. Thic an u chua tdt c6 ndng d axit lactic nim trong khoang 1,2-
1,5% (tinh theo dang thirc an). Cac cong thic i chua trén (trir CT1) déu c6
ndng do axit lactic twong ddi cao va ndng do axit butyric thip.
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Béng 3.2. Thanh phan hoa hec va gia tri dinh dudng cia vé qua
chanh leo @ chua

. ME
ct  VOK  Prolin - yité  Lipid KTS  DXKN  (Mikg
%) tho VK

Trudc khi u
CT1 14,964 14,118 29,83 0,98° 7,55% 47,53° 7,98
CT2 16,224 13,812 26,96 0,88? 7,55% 50,80P 8,09
CT3 33,507 7420 29,37 0,45P 429 58,472 8,25
CT4 25,71¢ 893P 28,08 0,518 5,28 57,20% 8,34
CT5 29,58P 8,08 28,83 0,48P 4,72 57,89* 8,29

SEM 040 0,74 081 013 0,68 0,68 054
P 0,001 0,001 0178 0,046 0,015 0,001 0,988
Sau 30 ngay u

CT1 14,470 13,822 31,802 119 745 45,74 837
CT2 15,72¢ 13,442 28,88 1122 842 47,220 829
CT3 33,052 707 31,32% 0,72 6,43 54,46% 833
CT4 25,32° 8,62 30,002 0,78 6,92 53,68? 840
CTS 29,08° 781° 30,76% 0,74° 6,57 54,122 837

SEM 0,74 059 0,73 011 0,69 054 0,80
P 0,001 0,001 0,110 0,033 0,317 0,001 0,999
Sau 60 ngay u

CTl 14,161 13,5567 31,822 122 8,85 44,55 817
CT2 15,414 13,078 28,86° 118 8,65 46,24 811
CT3 32,822 6,85° 31,35% 0,85 6,53 54,422 835
CT4 25,05° 8,34p 30,12% 0,84 7,08 53,622 8,38
CTS 28,88° 752 30,74% 0,88 6,42 54,442 843

SEM 052 0,46 054 011 0,64 048 067
P 0,001 0,001 0,022 0,077 0,058 0,001 0,996
Sau 90 ngay u

CTl 13,824 13,45* 31,807 134 9,26 44,15 814
CT2 15,044 13,012 28,81° 124 9,90 47,04° 825
CT3 32,422 6,45° 31,38% 0,88 8,17 53,122 811
CT4 24,85° 8,04 30,022 092 7,78 53,242 831
CTS 28,54° 7410 30,70% 0,98 6,78 54,13 841
SEM 0,35 081 061 019 0,70 0,72 0,49

P 0,001 0,001 0,042 0,387 0,077 0,001 0,992

p* 0,020 0,265 0,001 0,001 0,001 0,001 0,981

Ghi chii: trong tumg chi' tiéu va lmngtungthozglwq, cdc gid g trung binh mang chit cdi
khdic nhau sai khdc c6 nghia thong ké (p<0,05); *: gici tri xdc sudt so sanh giika cdc thoi
gian i cia cdc chi tieu nghién cuu. CTI (Vo qud chanh leo); CT2 (V6 qua chanh leo + 2% i
may; CT3 (75%v6 qua chanhleo + 20% IGingd kho + 5% rimd); CT4 (75%v6 qud chanhleo +
20%bimia+ 5%rimdt); CT5 (75%v6 qua chanhleo + 10% Gingd ko + 10%bimia + 5%ri
mit); DXKN: Dén xudit khong nito; KTS: Khodng tong s6; VCK: Vit chit kho
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3.3.2. U1en men hén hop hodn chinh (FTMR) cé chita vé qud chanh leo
a. Pénh gid cam quan chat hiong FTMR
Sau 5 tuan 0 thi trén bé mit thirc an FTMR xuét hién mébc nhe (khoang 1/3 bé mit).
b. Bdnh gid chit hiong thike éin vi chua theo thanh phan hod hoc
G4 tri pH cita céc cong thic FTMR d ha xudng xap xi 4,5 va 6n dinh dén 5 tudn sau .
Vi gia tri pH nhur trén thi cac chét dinh dudng cua thitc dn FTMR dugc bao
quén tdt, khong bi hur hong, Thiie &n FTMR chi ¢ trong khoéng thoi gian ngin (3-5
tudn) nén thanh phan héa hoc va gi tri dinh dudng khéng bién dong nhiéu so véi
thire an trudc khi v Ty 16 protein tho ciia it ca cong thic FTMR déu giam nhe, diéu
nay 14 do hoat dong ctia enzyme trong t bao thuc vat phan giai protein tao ra NHa,
Ty I€ protein thd, ty I¢ xo thd va mat d6 ME cua cac cong thirce FTMR sau 3-5 tudn
11 van nam trong mic thich hop cho bd dang khai théc sita.
Két qua xéc dinh thinh phan hoé hoc ciia thirc an FTMR duge trinh bay &
Bang 3.3. Két qua i FTMR c6 vo qua chanh leo trong thi nghiém nay ciing cho thiy
ty 16 VCK, ty I¢ protein giam nhe sau 3 — 5 tuan.
Bang 3.3. Thanh phan hoa hec va gia tri dinh dwéng caa thire in

FTMR
: ME
cT  VEK Protein - ¢ithe Lipid KTS DXKN  (Mkg
%) tho VCK)
Truoce khi u

FTMR1 34,94 15,48 17,35° 2,12 6,21 58,84 10,56
FTMR2 33,98 15,82 16,80° 1,77 5,92 59,69 10,47
FTMR3 32,68 14,83 21,378 1,43 5,97 56,40 9,95
FTMR4 33,47 14,81 21,232 1,43 5,92 56,61 9,91
SEM 0,50 0,68 0,66 0,39 0,94 1,02 1,00
P 0,67 0,673 0,002 0,565 0,995 0,129 0,948

Sau 3 tuan i
FTMR1 34,85 15,01 17,52b 2,42 6,35 58,70 10,03
FTMR2 33,91 15,05 17,16° 2,10 6,04 59,65 10,02
FTMR3 32,56 14,46 21,542 1,85 6,02 56,13 9,62
FTMR4 33,44 14,89 21,442 1,82 6,05 55,80 9,62
SEM 0,74 0,51 0,79 0,45 0,75 1,34 0,94
P 0,250 0,841 0,006 0,768 0,987 0,193 0,978

Sau 5 tuan u
FTMR1 34,78 14,44 17,65° 2,59 6,46 58,86 10,05
FTMR2 33,88 14,78 17,24° 2,34 6,08 59,56 10.07
FTMR3 32,58 14,04 21,662 2,07 6,14 56,09 9,62
FTMR4 33,41 14,27 21,622 2,08 6,21 55,83 9,62

SEM 0,82 0,45 0,68 0,50 0,57 1,05 1,06
P 0,356 0,703 0,002 0,862 0,966 0,081 0,981
p* 0,977 0,118 0,775 0,199 0,923 0,909 0,816
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Ghi chu: trong ting chi tiéu va trong tirng thoi gian, cdc gid tri trung
binh mang chir cdi khac nhau sai khdc co y nghia thong ké (p<0,05); *:
gid tri xac sudt so sanh giita cdc thoi gian u cua cdc chi tiéu nghién ciu.
FTMRI: Thirc an hon hop hoan chinh lén men c¢6 12,5% vo qua chanh leo;
FTMR2: Thirc an hon hop hoan chinh lén men c6 25,0% vo qua chanh leo;
FTMR3: Thirc an hon hop hoan chinh lén men c6 25,0% vo qua chanh leo
va 10% ba mia; FTMR4: Thirc an hon hop hoan chinh lén men c6 25,0% vo
qua chanh leo va 10% [oi ngo kho; DXKN: Dan xudt khong nito; KTS:
Khoang tong so; VCK: Vit chat khé.

3.4. U chua v6 qua chanh leo ngoai thuc dia

3.4.1. U chua vé qud chanh leo véi cdc phu phiam khdc

Tu 5 cong thuc u chua vé qué chanh leo trong phong thi nghiém thi
3 cong thirc CT3, CT4 va CT5 cho két qua tdt nhat dugc chon cho
nghién ctru tiép déu ngoai thuc dia va thir nghiém trén vat nuoi.

a. Pdnh gid cam quan chat heong thire dn 1t chua

Thire an U chua & tit ca cac cong thirc déu c6 mau vang niu
nhat, thirc 3n mém c6 mui chua nhe va khong bi mbc sau 30 ngay u.
Khi 1 t&i 60 va 90 ngay thi thirc dn chuyén sang mau vang ndu dam
hon, mém, c6 mui chua nhe va xudt hién mdc trén 1/3 bé mat. Riéng
cong thirc 1 c6 bd mia (CT4 va CT5) c6 mui rwou nhe, dong thoi
trong thirc an U chua c6 gidm ba mia cing tir v cay mia.

b. Ddnh gid chdt heong thirc an it chua theo pH va ham heong
axit hitu co

Gia tri pH cua thirc dn 0 chua sau 30 ngay 1 gia tri pH ctia ca 3
cong thuc 1 chua da ha xuéng dudi 4,2; sau d6 giam nhe va on dinh
khoang 3,9.

Thanh phan hoa hoc cua thirc dn @ chua theo cc cong thirc va
thoi gian u duoc trinh bay & Bang 3.4 va Bang 3.5. Ciing gidng nhu ¢
trong diéu kién phong thi nghiém, khi tang thoi gian u tir 30 ngay 1én
60 ngay va 90 ngiy, vat chat kho, protein thd ctia cic cong thirc u
chua c¢6 xu huéng giam xudng, tuy mic giam khong nhidu. Ham
luong axit lactic van duy tri & muc cao cho thiy & tit ca cac cong
thirc chat lugng thie an 6n dinh. Didu nay con duge khang dinh bang
ham luong NH3-N chi ting nhe sau 60 va 90 ngay u. Gia tri NH3z-N
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thé hién sy phan huy cua protein thirc an khi 0 chua, gia tri nay cang
cao thi pham chét thirc n & chua cang kém.

Axit lactic san sinh trong qué trinh 1én men yém khi thtrc n G
chua tao cho thirc dn U chua ¢6 mui chua diu, axit axetic lam cho thirc
an & chua c6 mui chua git cta gidm, con axit butyric khién thire an u
chua c6 mui cta dua kha, mui tre ngam.

Béang 3.4. Ham lwgng céc axit hiru co va NHs-N caa vé qua chanh
leo @ chua theo céc cdng thic khac nhau ¢ ngoai thue dia

Axit hiru co (9/kg VCK)

Thoi gian Céng NH3 -N
u (ngay) thirc (g/kg N) Axit Axit Axit
Lactic ~ Axetic Butyric

CT3 62,54 89,16 23,13 0,88
CT4 63,58 91,55 22,08 0,74
30 CTS 63,66 91,18 23,86 0,62
SEM 1,72 1,28 0,93 0,12
P 0,762 0,421 0,443 0,391
CT3 64,20 93,50 25,06 0,80
CT4 68,08 92,79 24,50 0,70
60 CT5 68,25 95,11 24,08 0,80
SEM 1,42 1,32 1,07 0,09
P 0,153 0,488 0,817 0,702
CT3 70,86 93,05 25,28 0,90
90 CT4 72,77 92,20 24,27 0,90
CTS 73,19 93,00 24,80 0,92
SEM 1,25 1,75 1,03 0,01
P 0,426 0,929 0,794 0,422
p* 0,001 0,047 0,097 0,087

Ghi chl: trong tirng chi tiéu va trong timg thoi gian, cdc gia tri trung binh
mang chit cdi khdc nhau sai khdc c6 y nghia thong ké (p<0,05); *: gid tri xdc
sudt so sanh giita cdc thoi gian i ciia cdc chi tiéu nghién cieu. CT3: 75% vo
qua chanh leo + 20% 16i ngé khé + 5% ri mat, CT4: 75% vo qua chanh leo
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+ 20% bd mia + 5% ri mdt, CT5: 75% vo qua chanh leo + 10% ba mia +
10% [6i ngé kho + 5% ri mat.

c. Panh gid chdt leong thirc an i chua ngodi thuc dia theo
thanh phan hoé hoc va gia trj dinh dudng

Thanh phan hoa hoc va gia tri dinh dudng ctia thirc dn u chua
ngoai thuc dia theo cac cong thirc va thoi gian khac nhau dugce trinh
bay ¢ bang 3.5.

Bang 3.5. Thanh phan hoa hec va gia tri dinh dudng vé qua
chanh leo i chua cuing phu pham theo cac cong thirc khac nhau &
ngoai thuc dia

- ME
ct VK ProRin yothe Lipid KTS DXKN  (Mkg
%)  tho i

Truecoc khi u

CT3  33,50% 7,42 29,37 045 4,29 58,47 8,25
CT4 2571° 8,93 28,08 0,51 5,28 57,20 8,34
CT5 29,58® 8,08 28,83 0,48 4,72 57,89 8,29
SEM 1,39 1,00 1,10 0,04 0,53 0,55 0,52

P 0,021 0,591 0,721 0586 0,469 0,330 0,992

Sau 30 ngay u
CT3 33,05% 7,12 31,30 0,68 6,45 54,45 8,32
CT4 2532° 8,75 29,55 0,72 6,98 54,00 8,41
CT5 29,08® 7,88 29,88 0,69 6,62 54,93 8,42
SEM 1,22 0,92 0,87 0,09 0,77 0,98 0,53
P 0,012 0,495 0,379 0946 0,886 0,803 0,990

Sau 60 ngay u
CT3 32,822 6,88 31,31 0,80 6,65 54,36 8,32
CT4 25,05° 8,42 30,16 0,85 7,12 53,45 8,38
CT5 28,88% 7,54 30,90 0,90 6,55 54,11 8,41
SEM 1,20 0,64 1,07 0,04 0,70 0,46 0,48
P 0,011 0,309 0,755 0941 0,835 0,409 0,989

Sau 90 ngay u
CT3  32,42° 6,49 31,40 086° 8,22 53,03 8,10
CT4  24,85° 8,14 30,16 0,90* 7,74 53,06 8,30
CT5 28,54® 7,65 30,77 097" 6,82 53,79 8,40
SEM 0,99 0,71 0,46 0,02 0,51 0,53 0,46
P 0,005 0,309 0,241 0,029 0,204 0,092 0,896

p* 0,781 0,726 0,038 0,001 0,001 0,001 0,992

Ghi ch: trong timg chi tiéu va trong tung thoi gian, cdc gia tri trung binh
mang chit cai khac nhau sai khdc co y nghia thong ké (p<0,05); *: gid tri
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xdc sudt so sanh giita cdc thoi gian i ciia cde chi tiéu nghién ciu. CT3
(75% vo qua chanh leo + 20% 16i ngé kho + 5% ri mat), CT4 (75% vo qua
chanh leo + 20% ba mia + 5% ri mdt), CT5 (75% vo qua chanh leo + 10%
[0i ngo kho + 10% ba mia + 5% ri mat); DXKN: Dan xuat khong nito; KTS:
Khodigg tong so; VCK: Vit chat kho ) )

U chua trong diéu kién phong thi nghiém cho phép kiém soat tot
hon diéu kién U chua, han ché duoc cac tac dong x4u cua diéu kién
thoi tiét bat loi. Tuy nhién, & chua v6i quy md cang nhé cang kho
ngoai trir sir dung may hut chan khong dé loai bo hét khong khi ra
khoi khéi u. U ngoai thyc dia quy mo 16n nén d& u chua hon, song
viéc bao quan thirc an s& bi tic dong cua cac yéu to moi truong xung
quanh.

d. Thu nhdn vo qud chanh leo i chua theo cdc cong thirc khdac nhau
cua bo sita

Luong thuc an 0 chua thu nhén trong ngay dau rat thép, dac biét
thirc an G chua CT4 do trong thirc n c6 nhiing mau giim cimg cta b
mia dam vao 1oi bo nén bo ¢co sy dé dat khi an, déng thoi thirc an c6 mui
rugu nén bo ciing khong thich an.

Nhu vay, cong thirc t chua CT3 cho két qua tét theo danh gia
cam quan, pH, cac chi ti€u phan tich hoa hoc ciing nhu lugng thiic an
thu nhan cta bo stra do d6 sir dung cho cac nudi dudng trén bé to
hudng sira va bo khai thac sira.

3.4.2. U Ién men thivc an héon hop hoan chinh c6 vé qud chanh leo

Tur 4 cong thuc u FTMR trong phong thi nghiém thi 2 cong thitc phu
hop nhit da duoc chon cho ngoai thyc dia va thtr nghiém trén vat nudi.

a. Pdnh gid cam quan chdt heong FTMR ¢6 vé qua chanh leo

Sau 21 ngdy FTMR4 cho két qua tt, voi mau sdc dat trang thai vang nau
nhat, mui chua nhe, thic in mém, khéng bi nat, khong c6 hién tuong mc.

b. Pdanh gid chdt leong FTMR theo pH va ham liwong axit hitu co

Ham luong cac axit hitu co va gia tri dinh dudng cuia FTMR trinh
bay & Bang 3.6 va Bang 3.7. So vdi cac cong thirc U chua trén thi hai
cong thire FTMR ¢6 gia tri pH cao hon c6 18 1a do thoi diém danh gia
1a 21 ngay sau U nén cdc axit hitu co van con duoc tiép tuc hinh
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thanh. Ham luong céc axit hitu co ¢ ca hai cong thic FTMR twong ddi
cao, ham luong axit butyric thap, co vét 1am cho FTMR c6 cht luong tht.
Béang 3.6. Ham lwgng cac axit hiru co va NHs-N cia FTMR ¢6
chwra vé qua chanh leo @ ngoai thye dia
Axit hiru co' (g/kg VCK)
Axit Axit  Axit
Lactic Axetic Butyric
FTMR3 58,45 79,78 24,32 vét
FTMR4 60,34 77,40 23,70  vét
Ghi chii: FTMR3: Thitc an hon hop hoan chinh Ién men c6 25,0% v qud chanh
leo va 10% bd mia; FTMR4: Thitc dn hén hop hodn chinh lén men c6 25,0% vo
qud chanh leo va 10% 16i ng6 khé; VCK: Vit chat kho
Bing 3.7. Thanh phan hoa hec va gia tri dinh duong cia FTMR
c6 chwra vé qua chanh leo w ngoai thue dia

Thoi gian Coéng NHs -N
i (ngay) thire (9/kg N)
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. ME
cT \g/:(y Profin . X¢ Lipid KTS DXKN (Mg

VCK)
Truoc khi u

FTMR3 32,68 1483 21,37 143 5097 56,40 9,95
FTMR4 33,47 1481 21,23 143 592 56,61 9,91
SEM 0,43 0,87 081 030 1,14 119 0,90
P 0,266 0988 0909 100 0994 0,907 0,976

Sau 3 tuan i
FTMR3 3256 1455 21,62 1,78 6,13 5592 9,53
FTMR4 33,44 14,72 2165 1,70 6,12 55,81 9,51
SEM 0,73 0,46 0,75 046 0,82 1,24 0,68
P 0,444 0,808 0,979 0,907 0,907 0,953 0,984

p* 0,906 0,797 0,679 0447 0860 0,613 0,621

Ghi chU: trong timg chi tiéu va trong tung thoi gian, cdc gid tri trung binh mang
chit cdi khéc nhau sai khéc c6 ¥ nghia thong ké (p<0,05); *: gid tri xdc sudt so
sdnh giita cdc thoi gian v ciia cdc chi tiéu nghién ciu. FTMR3: Thire an hon
hop hoan chinh lén men c6 25,0% vo qua chanh leo va 10% ba mia; FTMR4:
Thitc éin hon hop hoan chinh lén men ¢6 25,0% vo qua chanh leo va 10% 16i ngo
khé; DXKN: Dan xudt khéng nito; KTS: Khodng tong s6; VCK: Vit chat khé
Thttc &n FTMR chi 0 trong khoang thoi gian ngén (3 tuan) nén thanh
phan héa hoc va gia tri dinh dudng khong bién dong nhiéu so véi thirc an
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trude khi 1. Ty 1& protein thd ciia tat ca cong thic FTMR déu giam nhe. Ty
1€ protein tho, ty 1€ xo thd va mat d6 ME cua cac cong thirc FTMR sau 3
tudn G van nam trong murc thich hop cho bo sira.

c. Thu nhan FTMR cua bo sita

Khac véi vo qua chanh leo 0 chua, thirc dn hén hop hoan chinh
1én men duoc bo dn nhidu ngay tir ngay dau tién cho an. Tuy nhién,
do thoi gian bao quan FTMR nginnén chi céthirc dn u chua duoc st
dung trong thi nghiém nudi dudng trén bo sira.
3.5. Nghién ctru khdu phén in c6 sir dung vé qua chanh leo nudi
bo sira
3.5.1. Nghién citu khédu phén dn nuéi bé cai

a. Lwegng khi sinh ra ciia cdc khdu phan thi nghiém

Luong khi sinh ra ting manh tai trong khoang 3h — 48h, sau do
luong khi sinh ra giam dan tir 48h- 72h. O hau hét cac thoi diém u
mau thi lugng khi sinh ra ctia khiu phan TN1 va TN2 déu cao hon so
v6i khau phan ddi ching.

b. Anh hudng ciia cic mire bé sung vé qud chanh leo dén ty 1é
tiéu hod trong diéu kién in vitro

Cac gia tri OMD, ME va SCFA duoc trinh bay & bang 3.8

Bang 3.8. Ty 1@ tiéu hoa chat hiru co, ME, SCFA ciia khau phan
bé sung vé qua chanh leo nudi bé céi

MAiu OMD ME SCFA
(n=3) (%) (MJ/kg VCK)  (mmol/200mg VCK)
bC 63,9 9,9 1,1
TN 1 64,5 10,0 11
TN 2 64,4 10,0 11
SEM 0,7 0,09 0,02
P 0,01 0,04 0,03

Ghi chii: PC: Cdy ngé i chua chiém 65% VCK khau phan; TNI: Vo qua
chanh leo i chua thay thé 50% cdy ngé i chua; TN2: Vo qua chanh leo i
chua thay thé 100% cdy ngé i chua; V6 qua chanh leo i chua theo céng
thirc:75% vo qua chanh leo + 20% 10i ngé kho + 5% ri mdt); OMD: Ty I¢
tiéu hod chat hitu co; SCFA: axit béo bay hoi mach ngdn (mmol/200mg chdt
kho); ME: nang lwong tiéu hoad.
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Két qua ¢ Bang 3.8 cho thiy tit ca cdc mau thi nghiém déu
khong khac biét so voi mau PC vé OMD, ME va SCFA (P>0,05).
Diéu nay cho thiy khi bd sung vé qua chanh leo u chua vao trong
khau phin an cta bo cai to hudng sita khong anh huong xdu dén ty 1&
tiéu hoa chit hitu co, niang lugng trao ddi va céc axit béo mach ngin.

C. Tdng khoi lwong ciia bé cai
Khéi lwong bé cai ting khi dwoc an khiu phan n st dung vo
qua chanh leo u chua thay cho cdy ngd u chua duoc thé hién trong
bang 3.9.
Bang 3.9. Ting khdi lwong cia bé céi cho dn khau phan co véo
qua chanh leo i chua thay thé cay ngd @ chua

Chi tiéu bC TN1 TN2 SEM P

KL truéce thi nghiém (kg) 171,7 172,7 169,7 1,38 0,318
KL sau 3 thang thi nghiém (kg) 247,6 248,2 246,0 1,67 0,628
Thay d6i KL sau 3 thang (kg) 76,00 75,50 76,30 1,07 0,852

TKL trung binh (kg/ngay) 0,84 0,84 0,85 0,01 0,852
TA thu nhan (kg VCK/ngay) 4,83 479 4,85 0,03 0,389
ME thu nhan (MJ/ngay) 44,60 4350 445 0,31 0,062
Protein thu nhan (g/ngay) 554 570 568 3,93 0,058
FCR 5,72 565 579 0,07 0,427

Tiéu ton ME (MJ/kg TKL) 52,90 51,30 53,10 0,67 0,168
Tiéu ton protein (g/kg TKL) 657 673 677 8,52 0,252

Ghi chii: BC: Cay ngé u chua chiém 65% VCK khau phan; TN1: Vo qud
chanh leo # chua thay thé 50% cay ngd « chua; TN2: Vé qud chanh leo u
chua thay thé 100% cay ngd « chua; Vé qud chanh leo « chua theo cong
thirc:75% vé qua chanh leo + 20% 16i ngd khd + 5% ri mat); KL: Khoi
lwong; TKL: Tang khéi lwong; FCR: Hiéu qua su dung thirc dn; ME: Nang
lweong trao doi; TA: Thirc dn; TKL: Tang | khoi lwong

Bé cai sinh truong va phat trién tot & tat ca cac cong thirc thic an.

Mirc protein khau phan (xap xi 12% VCK), ME (>9MJ/kg VCK)
dam bao cho bé cai sinh trudng va phat trién tt. Tang khdi luong cia
bé dat 0,84 kg/ngay. Thay thé 50% va 100% cdy ngd u chua bang vo
qua chanh leo U chua van dam bao dwoc mirc dinh dudng khau phan
thich hop cho bé cai nén ting khdi lwong.

Két qua thi nghiém cho thay ting khéi luong, thirc an thu nhan, FCR
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thirc 4n ctia bé cai & 3 cong thirc sai khac nhau khong dang ké. Luong
VCK thu nhan ctia bé cai bién dong tir 4,79 kg dén 4,85 kg/con/ngay.
3.5.2. Nghién ciru khdu phin in c6 sit dung vé qua chanh leo
chua nudi bo dang khai thac sira
3.5.2.1. Pdnh gid cdc khdu phin bang thi nghigm sinh khi in vitro

a. Lwegng khi sinh ra cia cac khau phan thi nghiém

Luong khi sinh ra tang manh tai thoi diém 3h — 48h, sau d6 tGi
thoi diém 48h — 72h lugng khi sinh ra giam dan. O hau hét cac thoi
diém 1 méu thi luong khi sinh ra ciia khau phan TN3 va TN4 déu cao
hon so véi khau phan DC.

b. Anh hudng cia thay thé cdy ngé i chua bang vé qua chanh
leo 1 chua trong khdu phdn nudi bo vat sita

Cac gia tri OMD, ME va SCFA duoc tinh bang luong khi sinh ra
24h trong diéu kién in vitro duoc trinh bay & Bang 3.10. BS sung vo
qua chanh leo khic nhau thi OMD khéng c6 sy thay ddi dang ké
(P>0,05). Gia tri ME va SCFA khéng ¢6 su sai khac giita cac mic bd
sung vo qua chanh leo trong khau phan (P>0,05). Gia tri ME va SCFA
tuong ung 1a 10,2 (MJ/kg VCK) va 1,1 (mmol/200mg VCK).
Béng 3.10. Ty I¢ tiéu hoa chit hitu co, ME, SCFA ciia khdu phan nudi
bo khai thac sita thay thé cAy ngé i chua bang v6 qua chanh leo i chua

Miu OMD ME SCFA
(n=3) (%) (MJ/kg VCK) (mmol/200mg VCK)
bC 83,2 10,0 1,1
TN 3 85,1 10,2 11
TN 4 84,3 10,2 1,1
SEM 0,83 0,15 0,03
P 0,02 0,02 0,01

Ghi chii: DC: Cdy ngé i chua chiém 40% VCK khdu phan; TN3: V6 qua chanh
leo i chua thay thé 50% cdy ngo u chua; TN4: Vo quad chanh leo u chua thay
thé 100% cdy ngé 1 chua; OMD: Ty 1é tiéu hod chat hitu co; SCFA: axit béo
bay hoi mach ngdn (mmol/200g chit khé); ME: ning leong tiéu hod.

Tém lai, thay thé than cdy ngd U chua bang vo qua chanh leo

chua ¢ cac muc khac nhau khong anh huong téi OMD, ME va SCFA
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trong diéu kién in vitro. N6i mot cach khac, vo qua chanh leo 0 chua
6 gia tri dinh dudng twong duong cdy ngo U chua.
3.3.2.2. Nang sudt, chit luong sita va chuyén hod thirc an ciia bo
a. Nang sudt va chdt lwong sita
Két qua theo dbi ning suit va chit lugng sira dugc trinh bay &
Béng 3.11. Ning suit sita thyc té trung binh/ngdy va ning suét sira
tiéu chuén trung binh/ngdy ctia bo sau thi nghiém cia cac cong thirc
DPC, TN3, TN4 dat tir 20,8-21,4 kg/ngay va 19,3-19,9 kg/ngay. Didu
nay ching té cac cong thic thirc an c6 st dung vo qua chanh leo U
chua da dap tng tot nhu ciu dinh dudng cua bo sita.
Bang 3.11. Ning suit va chit lwgng sira ciia bo dang khai thac
sita khi thay thé cay ng6 i chua trong khau phan bang vé qua
chanh leo @ chua

PC TN3 TN4 SEM P

NSS trude TN (kg/ngiy) 223 22,6 23,0 2,40 0,783
NSS trong 12 tuin TN (kg/ngay) 20,8 21,0 21,4 0,60 0,793
NSS TC trong 12 tuan TN (kg/ngay) 19,3 19,6 19,9 0,55 0,726
Chat ran khong m& (%) 8,55 8,59 8,62 0,18 0,980
Protein sita (%) 3,45 3,51 3,48 0,08 0,913
MG sita (%) 352 3,54 355 0,09 0,897

Ghi chii: PC: Cdy ngé u chua chiem 40% VCK khau phan; TN3: V6 qua
chanh leo u chua thay the 50% cay ngd u chua; TN4: Vo qua chanh leo u
chua thay thé 100% cay ngd u chua; Vo qua chanh leo # chua theo cong
thic:75% vo qua chanh leo + 20% 16i ngd khd + 5% ri maz; NSS: Nang
suat sira; TC: Tiéu chuan; TN: Thi nghiém
b. Luwong thirc an thu nhdn va hiéu qua si dung thirc dn

Luogng thirc an thu nhan ctia bo dang khai thac sira khi st dung vo
qua chanh leo & chua thay thé cdy ngd U chua trong khau phan dugc
trinh bay ¢ Bang 3.12. Lugng VCK thu nhén ctia bo bién dong tir 17,80
dén 18,00 kg/bo/ngay. Cac khiu phan c6 mat @6 ME khac nhau khong
dang ké nén ning luong thirc in thu nhan ciia bo chénh léch nhau khong
nhiéu. Luong VCK thu nhan ctia bo sira thi nghiém bﬁng tir 3,33% dén
3,36% khdi lugng co thé. Tiéu ton VCK, ME va protein cho san xuét
1kg sita & cac nhom bo khong sai khac nhau nhiéu.
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Bang 3.12. Lwong thire dn thu nhan va hiéu qua sir dung thire dn
ciia bo dang khai thac sira khi thay thé cay ngd i chua trong
khau phan bang vé qua chanh leo & chua

PC TN3 TN4 SEM P

TA thu nhan (kg VCK/ngay) 17,80 17,90 18,00 1,99 0,682
% KL co thé 3,33 3,34 3,36 0,02 0,627
ME thu nhan (MJ/ngay) 177 178 177 19.8 0,784
Protein tho thu nhén (kg/ngay) 241 2,46 2,49 0,27 0,476
FCR 085 085 0,84 0,01 0,351
TTME (MJ/kg stta TC) 850 8,46 8,30 0,06 0,103
TTPr. (g/kg sita TC) 116 117 116 0,88 0,613

Ghi chii: PC: Cdy ngé u chua chiém 40% VCK khau phan; TN3: V¢
qua chanh leo u chua thay thé 50% cay ngd « chua; TN4: Vo qud
chanh leo 4 chua thay thé 100% cay ngb « chua; Vé qua chanh leo u
chua theo cbng thuc:75% vo qua chanh leo + 20% 16i ngb khd + 5%
ri mdt; ME: Nang lwong trao dov; TC: Tiéu chuan; TN: Thi nghiém;
FCR: hé sé chuyén hoa thitc dn; TTME: Tiéu ton nang lhwong trao
doi; TTPr.: Tiéu ton protein

Nhu véy, két qua cta thi nghiém trén bo dang khai thac sita cho
thay vo qua chanh leo 0 chua (75% vo qua chanh leo + 20% 15i ngd kho
+ 5% ri mat) ciing tot nhu cy ngd @ chua, c6 thanh phin hoa hoc va gia
tri ME tuong ty nhu cay ngd u chua.

KET LUAN VA PE NGHI
1. Két luan

1. Vo qua chanh leo twoi chiém 41,07% tong khéi lwong qua
chanh leo. San luong phu phim vo qua chanh leo cua tinh Son La rat
doi dao (8.542 tan vo qua tuoi va 4.950 tin hat troi vao ndm 2019).

2. V6 qua chanh leo c6 ty 18 vat chat kho (VCK) 1a 14,96%;
protein tho 14,11%; dan xuit khong nito 47,53%; Hat chanh leo kho c6
ty 18 lipit cao (25,13%). Gia tri ning luong trao ddi (ME) cua vo qua
chanh leo 1a 7,98 MJ/kg VCK; hat chanh leo la 13,85 MJ/kg VCK.

3. Cong thirc G chua gdm 75% vo6 qua chanh leo + 20% 16i ngd
kho + 5% ri mat 14 phu hop nhat. Thoi gian bio quan vo qua chanh leo
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theo cong thirc i chua nay tdi thiéu 1a 60 ngay.

4. C6 thé thay thé dén 100% than ciy ngd U chua bang vo qua
chanh leo 1 chua theo cong thic trén dé nudi bo cai to va bod vit sira
ma khong anh hudng xau dén niang suét ctia bo.

2. Dé nghi
1. Pua cac két qua nghién ciru da dwoc két luan vio san xuat.
2. Thir nghiém FTMR c6 thanh phan vo qua chanh leo dé nudi b sita.
3. Nghién ctru danh gia du luong thude bao vé thuc vat trong vo
qua chanh leo twoi va sau u chua.
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