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TOM TAT

Nghién ctru véi myc dich xac dinh dinh gia tri dinh dudng cia vo qua chanh leo u chua nudi bo sita
béng phuong phap in vitro gas production. V6 qué chanh leo u chua véi ty 1€ 75% vo qué chanh leo + 20% 161
ngd kho + 5% ri mat dem thyuc hién danh gia chat luong dbi véi bo nudi vét sita bang phuong phép in vitro gas
production. Téng lugng khi san sinh & cac thoi diém 3, 6, 12, 24, 48 va 72 gio sau khi bat dau o duoc ghi chép
dé xac dinh dong thai 1én men cta thirc an thi nghiém. Két qua cho thiy luong khi sinh ra tai cac thoi diém u
mAu ting manh tai thoi diém 3h — 48h sau d6 giam dan t6i thoi diém 72h. Gia tri ME va SCFA twong tng la 10,2
(MJ/kg VCK) va 1,1 (mmol/’200mg VCK). Nhu vay vo qua chanh leo u chua c6 cé gia tri dinh dudng tuong
duong than ciy ngd 1 chua va c6 thé thay thé cay ngd u chua 20-40% vt chét kho twong dwong 23,1 — 47,2%
dang st dung cuia khau phan nuéi bo sira.

Tw khoa: Vo qua chanh leo, ty I¢ tiéu hod in vitro,; Su sinh khi.
PAT VAN PE

Cay chanh leo (Passiflora edulis) gan day duoc tréng & nhidu noi cua Viét Nam, trong
d6 c6 tinh Son La, v6i toc do phat trién rat nhanh nho c6 thi truong xuét khau t6t. Tuy nhién,
viéc ché bién qua chanh leo xuat khau da dé lai lwong vo phu pham 16n c6 nguy co giy 6
nhiém méi truong. Tai Son La, Lé Vian Ha va cs., 2020, di tién hanh nghién ctru u chua vd
chanh leo v6i cac cong thirc u va thoi gian u khac nhau va dé dua ra duoc thoi gian 1 va cong
thirc 0 toi uru, tao ra san pham u vo chanh leo ¢6 cac chi sé chat dinh dudng cao nhat bién phu
pham vo chanh leo thanh thirc dn dinh dudng cao cho bo cai to va bo cai vét sita. Mot sb
nghién ctru trén thé gidi da cho thdy vo qua chanh leo c6 thé 1am thirc an t&t cho bo (Alves va
cs., 2015) va ciru (Sena va cs., 2015). Bé tan dung vo qua chanh leo lam thire an cho gia suc
dé vira gop phan giam 6 nhlem moi truong va tao ra ngudn thirc dn dinh dudng thay thé trong
khau phan dn ciy ngd u chua cua dan bo sita dang nudi tai Moc Chau. Nghién ciru ciru nay,
chung t6i sit dung phuong phép in vitro gas production cia Menke va Steingass.(1988) dé
danh gia chét luong dinh dudng cua san pham 1 v6 chanh leo, bao gdm ty 1é tiéu hoa chat hiru
co va gi tri ning lugng trao d6i ciia phy pham vo chanh leo & chua. Tir @6 chon ra duoc ty 16
% vo chanh leo u chua thay thé than ciy ngd U chua trong nudi bo vit sita tai Son La.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vat liéu nghién ciru
- 02 bo sita HF m6 16 do c6 gén canula.
- V6 qua chanh leo thu thap tai Mc Chau dugc u chua 30 ngay theo cong thic 75%

v6 qua chanh leo + 20% 1581 ngd kho + 5% ri mat.
- Hoé chat va cac dung cu lam gas production.

Thoi gian va dia diém nghién ciru

Thoi gian va dia diém nghién ciru: Tir thang 9/2018 dén 1/2019
bia diém nghién ctru: Phong thi nghiém B mén Dinh dudng va Thirc &n chan nubi —
Vién Chan nuo6i Quodc gia
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LE VAN HA. Pdnh gid chdt lwong vé quad chanh leo it chua nudi bo vdt sita bang phwong phdp in vitro

Noi dung nghién ctru:

- Xac dinh tdc d6 va luong khi sinh ra trong thi nghiém in vitro gas production cua
cong thirc thirc an hoan chinh ¢ bo sung vo quéa chanh leo t chua cua bo sira.
UO’C tinh ty 1¢ tiéu hoa chét hitu co (OMD), gia tri nang lugng trao d6i (ME) va axit
béo mach ngin (SCFA) cua thire an nghién ctru tir s6 liéu vé lugng khi sinh ra ¢ thoi diém 24
gio sau khi 0 va thanh phan ho4 hoc.

Phwong phap nghién ctru
Thi nghiém in vitro gas production

Thi nghiém duoc tién hanh véi 2 khau phan thi nghiém (TN1 va TN2) va 1 khau phan dbi
chimg nudi bo dang khai thac sita (Bang 1 va Bang 2). Khau phan d6i chung (BC) gdém nhiing
loai thtrc an dugc trang trai st dung, trong d6 c6 cdy ngd u chua. Khau phan thi nghiém 1a
nhitng khau phén an st dung vo qua chanh leo 0 chua thay thé cay ngd U chua véi ty 1& khac
nhau trong khau phan ddi chimg. Thirc 4n tinh hdn hop cho bo dn do Cong ty ¢ phan Giéng
bo sita MOc Chau san xuét.

Bang 1. Cong thirc khau phéan thi nghiém trén bo khai thac sira
tinh theo vét chit kho

bC TN1 TN2
Thanh phan nguyén liéu (% theo VCK)
Vo qua chanh leo 1 chua - 20,0 40,0
Cay ngo u chua 40,0 20,0 -
Co voi 15,0 15,0 15,0
Thurc 4n tinh hon hop 45,0 45,0 45,0
Thanh phan hod hoc va gid tri dinh duéng
Vit chat kho (%) 37,8 38,4 39,1
ME (MJ/kg VCK) 9,97 9,92 9,87
Protein tho (% VCK) 13,6 13,7 13,9
Xo thd (% VCK) 19,5 19,6 19,6

Ghi chii: PC: Cdy ngé 1 chua chiém 40% VCK khcfu phan; TNI: V6 qua chanh leo i chua thay thé 50%
cdy ngo u chua; TN2: Vo qua chanh leo u chua thay the 100% cdy ngo u chua; Vo qua chanh leo v chua theo
cong thirc:75% vo qua chanh leo + 20% 16i ngé kho + 5% ri mat); ME: Nang luong trao doi; VCK: Vat chat
kho

Béng 2. Cong thirc khau phan thi nghiém trén bo khai thac sita
tinh theo dang str dung

bC TN1 TN2
Thanh phan nguyén liéu (% dang sir dung)
Vo qua chanh leo u chua - 23,1 47,2
Cay ngd u chua 493 25,2 -
Co voi 31,3 31,9 32,6
Thtrc 4n tinh hon hop 19,4 19,8 20,2
Tong 100 100 100

Ghi chii: DC: Cdy ngé ii chua chiém 40% VCK khdu phan; TN1: V6 qua chanh leo 1 chua thay thé 50%
cdy ngo u chua; TN2: Vo qua chanh leo u chua thay the 100% cdy ngo u chua; Vo qua chanh leo v chua theo
cong thirc:75% vo qua chanh leo + 20% [6i ngo kho + 5% ri mat); ME: Nang luong trao doi; VCK: Vat chat
khé
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Tién hanh thi nghiém: cac mau thic dn nghién ctru (mu trén hdn hop trén) duoc siy
kho & °C va nghién dit trong xy lanh thuy tinh chuyen dung tién hanh theo quy trinh cia
Menke va Steingass (1988) nhu sau: 200 mg chat kho mau duoc can va dit trong xi lanh co
dung tich 100 ml (mdi mau duoc lap lai 3 1an) va duoc nip lai bang pittong twong (g mdi x1
lanh. Dung dich dém duoc sir dung theo Menke va Steingass (1988) va duoc dit trong bon on
nhiét & 39°C va suc CO, dén khi chuyén dan tir mau xanh sang hong roi khéng mau. Dich da
co dugc ly tir 2 bo stra. Dich da co6 duoc léy vao budi sang trude khi cho an va dugc loc qua 3
16p vai loc va duge tron voi dung dich dém theo ti 16 vé thé tich 1:2 (dich da co: dung dich
dém). Cac qua trinh tron dugc tién hanh trong diéu kién yém khi bang cach suc CO,. Cac xi-
lanh duoc 1am 4m & 39°C trude khi bom 30 ml hon dich (dich da co va dung dich dém) vao
mdi xi-lanh chira mau da duoc danh s ky hiéu trudc, sau d6 ching dugc dit trong bon 6n
dinh nhiét & 39°C. Sau khi budc chit phan dng cao su tai dau mdi xi-lanh, cac xi-lanh dugc
nhe nhang l4c nhe tron déu mau vai dung dich, sau do6 céc 6ng cao su & dau ctia mdi xi lanh
dugc md ra, va nhe nhang ddy pit-tong dé day hét phan khi trong dng ra ngoai trude khi bude
lai cac ong cao su ndy. Sau do6 thé tich dung dich trong mdi 6ng dugc ghi lai. Cac xi-lanh
duoc dit thang dung va gitt ¢ nhiét do 39°C. Céc xi-lanh duoc lic déu 30 phat sau khi 0 va
mdi tiéng trong 10 gio dau . Luong khi sinh ra khi 1én len in vitro duoc xac dinh va ghi chép
tai 3, 6, 12, 24, 48, 72 va 96 gid luu mau. Téng s6 khi sinh ra tai thoi diém duge hiéu chinh
dwa trén co s¢ khi sinh ra cta xi-lanh tring (khong chira mau, chi chira dung dich da c6-dung
dich dém).

Dic diém sinh khi ctia cac mau thirc an nghién ciru duogc xir 1y theo phuong trinh
=a+b (1-e). (Orskov va Mc Donald, 1979).

Phuong phap tinh ti 16 tiéu hoa chat hiru co (OMD), gié tri nang lugng ME va luong
acid béo mach ngin cia khau phan (SCFA): luogng khi sinh ra tai thoi diém 24h 0 mau va két
qua phan tich thanh phan hoa hoc cua thirc an dugc sir dung dé ude tinh gia tri nang luong
trao d6i ME va ti 1¢ tiéu ho chét hiru co OMD,,): OMDiy, (%) = 14,88 + 0,889 x GPy + 0,45
x CP (Menke va cs., 1979); ME (MJ/kg VCK) = 3,78 — 0,0614GP 24 + 0,168CP + 0,789EE +
0,227 Ash (R*=0 819) va SCFA (mmol/200 g VCK) = 0,0239 * GP» — 0,0601 (Gatechew va
cs., 1998). Trong d6 GP,, 14 thé tich khi trong xilanh chtra mau tai thoi diém 24 gio sau u. CP
(%) 14 ti 1& protein tho, EE 1a m& thd, Ash 1a khoang tong sd.

Xir 1y 6 ligu
S6 liéu dugc xur 1y va tinh toan bang phén tich phuong sai mot nhan t6 (One-way
ANOVA) bang phan mém Minitab 16.
KET QUA VA THAO LUAN

Kha ning sinh khi khi 1én men ciia khau phin thi nghiém

D6i voi mdi loai mau thirc dn, thi nghiém duoc tién hanh 13p lai (tic m&i mot miu s&
duoc thi nghiém trén ba xylanh dédt ¢ cac vi tri khac nhau trong cung mét gia), két qua sinh
khi (khi sinh ra, tich luy) dugc tinh trung binh & cac thoi diém khéc nhau. Tir két qua nay co
thé cho biét lugng khi sinh ra cua cac khau phan c6 ty thay vo qua chanh leo 1 chua thé khéc
nhau.

Luong khi sinh ra trong diéu kién in vitro cta cac khau phan nudi bo dang khai thac
stta dugc trinh bay trong Bang 3 va Hinh 1.
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Béng 3. Luong khi sinh ra ciia cac khau phan nudi bo dang khai thac sira (ml)

Nghiém thirc Thoi gian G miu
(n=3) 3h 6h %h 12h 24h 48h  72h
PC 8,7 18,20 34,0 423" 484 50,6° 54,5
TN1 9,0° 19,0° 36,0 44,6 49,8 52,6° 56,8
TN2 9,7¢ 19,5 36,7 39,9°  492°  529° 56,7
SEM 8,7° 18,2° 34,0 423" 484 50,6° 54,5
P 0,325 0425 0,405 0450 0425 0345 0’3 >

Ghi chii: PC: Cdy ngé i chua chiém 40% VCK khﬁu phan; TNI: V6 qua chanh leo i chua thay thé 50% cdy ngé
u chua; TN2: Vo qua chanh leo u chua thay thé 100% cdy ngo u chua; Vo qud chanh leo u chua theo cong
thirc:75% vo qua chanh leo + 20% 16i ngo kho + 5% ri mdt;

60 ;
Luong khi (ml)
50
40
30
—e—5C
™
20 1
™
2
10 J
0 Thoi gian u (gio)
3 6 9 12 24 48 72

Hinh 1. Lugng khi sinh ra cta cac khau phan nu6i bo dang khai thac sira

O thoi diém 9h sau 0, lugng khi tich luy da cé su khéac biét 10 rét gitra mau doi ching
v6i miu bd sung (P<0,05). Co su sai khac gitra mire thay thé 50% va 100%. Trong d6 khau
phan thay thé 100% vo qua chanh leo @ chua thay thé than cdy ngd U chua c6 lugng khi sinh
ra 16n nhat 36,7 ml.

O thoi diém 24h — 48h sau 1, lugng khi sinh ra & cic mau c6 sir dung vo qua chanh leo
1 chua c6 su khac biét so v6i mau ddi ching va déu cao hon so voi miu d6i ching (P<0,05).
Tuy nhién khong c6 su khac nhau giita cac mirc bd sung thay thé vo qua chanh leo u chua.
Luong khi cao nhat & khau phan TN2 twong Gng 52,9ml va thdp & khau phan TN1 1a 52,6
ml.
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Luong khi sinh ra tai cac thoi diém 0 mau khac nhau la khac nhau va lugng khi sinh
ra ctia cic mau thtrc dn ciing khac nhau. Luong khi sinh ra ting manh tai thoi diém 3h —
48h, sau d6 toi thoi diém 48h — 72h luong khi sinh ra giam dan. O hau hét cac thoi diém
mau thi lugng khi sinh ra cta khau phan TN1 va TN2 déu cao hon so véi khau phan BC.
Diéu nay 1a do vo qua chanh leo  chua chira nhiéu carbohydrate d& 1én men nén hoat dong
1én men thirc dn caa vi sinh vat da c6 dién ra manh hon, tao ra nhiéu chat khi hon.

Két qua sinh khi in vitro ndy phan anh mét quy luat chung 1a: qua trinh 1én men in
vitro dién ra theo ba giai doan: giai doan dau tién khi duogc tao thanh do 1én men phén hoa
tan; & giai doan hai khi duoc sinh ra do 1én men phan khong hoa tan va & giai doan ba khi
dugc sinh ra do phan huy quan thé vi sinh vat trong méi truong thi nghiém (Cone va cs.,
1996; Cone va Van Gelder, 2000). Phai mit mot khoang thoi gian dé cac vi sinh vat bam va
x4m nhap vao cic mau thirc dn, 1én men thic an ¢ giai doan 6h dau chi yéu 13 1én men phan
hoa tan, lugng khi sinh ra chdm. Con & giai doan cudi tir 48h dén 72h, lugng carbohydrate
dé& 1én men chua bi 1én men con lai it nén lugng khi sinh ra cham.

DPong thai sinh khi

Pong thai sinh khi ctia cac khau phan nudi bo dang khai thac sira dugc trinh bay trong
Bang 4. San lugng khi tir cac chat dé hoa tan A c6 sy khac rd rét gilta cic mau thi nghiém so
v6i mau d6i chung (P<0,05). O hai mirc bd sung vo qua chanh leo trong khau phan in déu
¢6 san lugng khi A 1a nhu nhau déu c6 gia tri 15,2 ml va 15,3 ml.

Béng 4. Pong thai sinh khi ciia cac khau phan nudi bo dang khai thac sita

Thong s6 PC TN1 TN2 SEM
A (ml) 17,8 15,2 15,3 0,36
B (ml) 34,1° 36,5° 36,7° 1,04
¢ (%h) 4,4° 5.2° 54 0,20

L (h) 2,0° 1,3° 1,4° 0,10

Ghi chu: Cac gia tri trung binh trong ciing mot hang voi cdc chit cai a, b, ¢ khac nhau la khdc nhau co y nghia
thong ké (P<0,05); CHC: Chat hitu co; DC: Cdy ngé u chua chiem 40% VCK khau phan; TN1: Vo qua chanh
leo 1 chua thay theé 50% cdy ngo u chua; TN2: Vo qua chanh leo u chua thay the 100% cdy ngo u chua; Vo qua
chanh leo 1 chua theo cong thirc:75% vo qud chanh leo + 20% 16i ngé khé + 5% ri mdt; SEM: sai s6 so trung
binh

A: San hegng khi tir cc chat dé hoa tan (ml)

B: San lwong khi tir cac chat kho hoa tan (ml)

¢ (%h) = Toc do sinh khi (%/gio)

L = Thoi gian tir liic it dén lic bdt dau san sinh khi (gio)

Két qua cho thiy tiém ning sinh khi ctia cac mau thirc an TN1 va TN2 tir cac chat kho
hoa tan B déu cao hon so véi miu thirc an DC (P<0,05). Tiém ning sinh khi & cac miu thirc
an BC, TN1 va TN2 tuong tng dat 1a 34,1ml, 36,5ml va 36,7ml.

Dé danh gia tiém ning sinh khi qua d6 du doan kha ning 1én men phan giai trong da
c6 cuia cac loai thire an thi nghiém Orkov va Ryle, 1990 d dua ra thong s6 p = A + B(1-e*®
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Y. Theo d6, cac loai thirc dn ¢ tiém ning sinh khi cao trong thi nghiém sinh khi in vitro s&
¢ kha nang 1én men, phan giai tot ¢ diéu kién in vitro trong mdi trudng da co. Két qua bang
4 cho thay tiém nang sinh khi trong cdc mau bd sung vo qua chanh leo 1 chua cao hon so
v6i d6i chimg va co ¥ nghia théng ké (P<0,05). Tiém ning sinh khi dat cao nhit & TN 2
(36,7ml) va thap & TN1 (36,5ml).

Hé sb ¢ (%/h) biéu hién téc do 1én men sinh khi ciia cac mau thirc dn trong thi nghiém
sinh khi in vitro. Cac mau thirc an TN1 va TN2 ¢6 tdc d6 sinh khi cao hon so véi mau thie dn
DPC (P<0,05) tir gia tri 5,2 TN1 dén 5,4 TN2.

Khoang thoi gian (L) 14 tham s6 rat quan trong trong dong thai sinh khi in vitro. Dé
biét dugc thoi gian vi sinh vat bit diu hoat dong 1én men sinh khi tir mau u thi nghiém (hay
con goi la pha dung) (Orskov va Mc Donal, 1979). Thoi gian tu lac u dén lac bat dau san
sinh khi ngdn nhét 1a ¢ miu thirc an TN1 va TN2.

Gia tri ning lwong va ti 1¢ tiéu hoa in vitro clia khau phan thi nghiém

Kha ning cung cp niang lugng ctia mot loai khau phan thirc dn 1a chirc ning rit quan
trong dé xac dinh gia tri lam thirc an cua thirc an d6. Két qua uéc tinh gia tri ME, SCFA va
OMD ciia cac khau phan thi nghiém duoc trinh bay ¢ Bang 5.

Duya vao thanh phan hoa hoc ctia khau phan va lugng khi sinh ra & 24h trong diéu kién
in vitro, chung t6i da udc tinh ty 18 tiéu hoa chat hiru co (OMD), gié tri nang luong trao d6i
(ME) va ham luong céc axit béo mach ngin (SCFA) ctia cac khau phan thi nghiém. Két qua
udce tinh duge thé hién qua Bang 9.

Bang 5. TY I¢ tiéu hod chat hiru co, ME, SCFA ciia khau phén nudi bo Khai
thac sira thay thé cay ngo G chua bang v6 qua chanh leo G chua

Nghiém thirc ~ Ty 1€ tiéu hoa ME SCFA
(n=3) chat hiru co (OMD, %) (MJ/kg VCK) (mmol/200mg VCK)
bC 83,2 10,0 1,1
TN 1 85,1 10,2 1,1
TN 2 84,3 10,2 1,1
SEM 0,83 0,15 0,03
P 0,02 0,02 0,01

Ghi chii: PC: Cdy ngé i chua chiém 40% VCK kﬁcfu phan; TN3: V6 qua chanh leo i chua thay thé 50% cdy ngé
u chua; TN4: Vo qua chanh leo u chua thay the 100% cdy ngé u chua; Vo qua chanh leo u chua theo cong
thirc:75% vo qua chanh leo + 20% 10i ngo kho + 5% ri mat; OMD: Ty I¢ tiéu hoa chat hitu co; SCFA: axit béo
bay hoi mach ngan (mmol/200mg chat khé); ME: nang luong trao doi.

Két qua ¢ Bang 5 cho thdy tat ca cic mau thirc 4n thi nghiém déu khong co sy khac
biét so véi ddi chimg vé OMD, ME va SCFA (P<0,05). Gia tri ME va SCFA tuong tmg 14 10,2
(MJ/kg VCK) va 1,1 (mmol/200mg VCK).

Tom lai, thay thé than cdy ngd sinh khdi u chua bang vo qua chanh leo u chua & céac
mirc 20-40% vat chat kho twong duong 23,1-47,2% dang su dung cua khau phan nudi bo sira
khong anh huong t6i ty 16 tiéu hoa chat hitu co, ning lugng trao ddi va cac axit béo mach
ngan trong diéu kién in vitro. No6i mét cach khac, vo qua chanh leo u chua c6 gia tri dinh
dudng tuong duong cay ngo u chua.

55



VIEN CHAN NUOI - Tap chi Khoa hoc Cong nghé Chan nuéi - S6 135. Thang 10/2022

KET LUAN

Gia tri dinh dudng cta vé qud chanh leo U chua bang phuong phéap in vitro gas
production cho thay luong khi sinh ra tai cac thoi diém ¢ mau ting manh tai thoi diém 3h —
48h sau d6 giam dan téi thoi diém 72h. Gia tri ME va SCFA tuong tng la 10,2 (MJ/kg VCK)
va 1,1 (mmol/200mg VCK). Nhu vdy vo qua chanh leo ¢ chua co thé thay thé cay ngo sinh
khdi 0 chua tir 20-40% vat chat kho tuong duong 23,1-47,2% dang st dung cta khau phan
nuoi bo sira.
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ABSTRACT

Assessment of the quality of the the nutritional values of the leades of the growth of license
in currently feeding directors by in vitro method

Research with the aim of determining the nutritional value of passion fiuit peel silage for dairy cows by in vitro gas
production method. Rumen fluid was obtained from 2 HF crossbred cows that were perforated and fed diets according to
NRC standards (2006). Total gas production at 3, 6, 12, 24, 48 and 72 hours after incubation was recorded to determine the
fermentation behavior of the experimental feed. The results showed that the amount of gas generated at the time of
incubation increased sharply at the time of 3h - 48h, then gradually decreased to 72h. ME and SCFA values were 10.2
(MJ/kg VC) and 1.1 (mmol/200mg VC), respectively. Thus, passion fruit silage has the same nutritional value as corn
silage and can replace 20-40% dry matter, equivalent to 23.1 - 47.2% of the used form. of dairy cow rations.
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