KHOA HOC CONG NGHE

ANH HUONG CAC PHU GIA DEN GIA TRI
DINH DUONG CUA BAP CAl PHU PHAM U CHUA LAM
THUC AN CHO LON
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TOM TAT

L4 bap cai phu phdm 1a phdn bé di tir thu hoach va phan loai sit dung cho con ngusi, ude tinh chiém khoang
20-30% khoi luong tuoi. Thi nghiém nhiam xac dinh phuong thie i chua nguén phu phdm nay lam thic an
cho lon thich hep voi diéu kién nong hg. Thi nghiém dugc bé tri hoan toan ngau nhién véi 7 nghiém thire, 3
14n 14p lai; trong dé cac chat phu gia nhu cam gao, bot sdn va i mat da duge st dung voi ty 1& 5 va 10% so véi
khoi luong tuoi. Két qua cho thdy, 14 bdp cai phu phdm c6 thé i chua dé lam thirc dn cho vat nudi, ngay ca
khi 1 chua ma khong st dung chit phu gia cling cho két qua tét. Tuy nhién, ham luong N-NH, ting cao
(11,54 va 102,2 g N/kg tai 0 va 56 ngdy) c6 thé anh hudng dén gia tri dinh dudémg va kha ning st dung cta
lon. Céc chat phu gia: cam gao, i mat va bat san déu c6 kha ning st dung (ty 1& 5%) dé  chua bip cai. Dén
8 tudn G chua, pH va cac chi tiéu khac déu nim & murc cho phép sir dung dé 1am thic an cho lon. Trong dé,
ri mit 1a phuy gia t6t nhat vi c6 ham luong N-NH, thap nhét (66-73 g N/kg tai 8 tuén (1) so véi 78102 g N/kg
(vuot muc khuyén c4o) & cac phu gia con lai. Vi vay, nén str dung phu gia nay dé a chua 14 bp cai phu phdm

lam thtc &n cho lon.

T khéa: Bap cdi phu pham, chéat phu gia, gi4 tri dinh duong, lon, 4 chua.

L DAT VAN bé

Cay bép cai (Brassica oleracea) & nudc ta trong
nhimg nam gan day duoc trong kha nhiéu & cac tinh
phia Bic va Tay Nguyén, dic biét & Lam Ddng. Uéc
tinh tdng dién tich rau hang niam & Lam Pong dat
35.000 ha, tdng san luong 954 ngan tidn/ nam. Riéng
dia ban Pa Lat c6 khoang 9.000 ha, san luong 250
ngan tan/nim, trong do loai bap cai goi vu uodc
chimg 700 ha, véi san luong 28 ngan tdn/nam (S&
NN&PTNT Lam Déng, 2008). Do d6, rieng bip cai
da thai ra mot luong lon phu phim, khoing 40
tdn/tudn va phan 16n phu phdm bj lam chét thai, hosc
b6 phi trén ruong va phan nhé lam thac 4n cho lon
in & dang tuoi (Olivier, 2010).

Viéc 1 chua thirc 4n cho phép ngudi chian nuéi
khic phuc duoc tinh trang thiéu thic 4n tho trong
thoi ky kho han kéo dai, trong mua dong va khi bj
ung ngéap (Lé Vin Lién et al., 1994). Khi 0 chua, thirc
an duoc bdo quan lau dai nhung ton that rat it chat
dinh duong. Viéc 0 chua cho phép tan thu nhiéu
ngudn phu phdm khac nhau sau khi thu hoach chinh
phdm dé 1am thuic &n du trir cho gia sic. Diéu nay
cho phép goép phan khai thac bén vimg cac ngudn tai
nguyén tai chd dé phat trién chin nudi va bao vé moi

' Trudong Pai hoc Nong Lam Hué
2§ Nong nghiép va Phat trién Nong thon Ha Tinh

truomg (Lé Duac Ngoan et al., 2000). Tuy nhién, it c6
cong trinh nghién ciru 4 chua 14 bip cai phu phim
lam thuc 4dn cho vat nudi, dic biét cho lon. Xuat phat
tir tinh hinh thyc tién trén, dé tai: "Anh hudng cic
phu gia dén gid tri dinh duong cua bédp cai phu phim
u chua lam thurc 4n cho lon” da duoc tién hanh nhim
xac dinh anh huéng ctia cac phu gia (bot sdn, cam
gao va ri mat) d€  chua 14 bép cai phu phdm dén gia
trj dinh duong khoi a.

IL VAT LEEU VA PHUONS PHAP NGHIEN CUU

1. Déi trgng nghién ciru

Doi tueng nghién ciru bao gdm 14 bip cai phu
pham - phan 14 gia phia ngoai ctia bip cai sau khi ldy
phén non 1am thirc An cho ngudi.

2. Thoi gian va dja diém nghién ciru

Nghién ctu duoc tién hanh tir 10/2009 dén
5/2010 tai Phong phan tich thic 4n, B moén Sinh
hoa Dinh duong ctia Khoa Chin nuéi- Thi y, truong
DPai hoc Nong lam Hué.

3. N¢i dung va phuong phap nghién ctru

a. B6 tri thi nghiém:

Thi nghiém duoc b6 tri hoan toan ngAu nhién véi
7 nghiém thie, 3 1an nhic lai. Nghiem thic 1 (BC): 1
bap cai (BC) sau khi thu hoach duoc cit ngén 2 -3
cm va trai ra duéi nén xi mang phoi qua dem dé lam
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giam luong nudc, sau d6 tron déu voi 0,5% mudi.
Nghiém thirc 2 va 3 (BC5C, BC10C): sir dung 5 hoac
10% cam gao loai 1 tron véi bédp cai, x(t ly tuong tu
nghiém thuc 1. Nghiém thic 4 va 5 (BC5S, BC10S):
stt dung 5 hodc 10% bot sdn tron véi bap cai, xi ly
tuong tu nghiém thac 1. Nghiém thie 6 va 7
(BC5RM, BC10RM): sir dung 5 hodc 10% ri mat tron
véi bép céi, xtt ly tuong tu nghiém thuec 1.

O tit ca cac nghiém thuc, khéi G sau khi duoc
tron déu, nén chit dé loai bo khong khi, budc chat
dau trén tui ni 16ng va dé 1én men tu nhién & nhiét do
phong. Méi tui c6 khoi lugng khoang 2 kg tuoi.

b. Ldy mau phan tich.

Mau duoc 1dy vao cac thoi diém 0, 7, 14, 21 va 56
ngay 1 dé do pH va phan tich cac chi tiéu hoa hoc,
bao gom chat hitu co, vat chat kho, protein, mé tho
vaxo tho.

4. Phuong phép phéan tich héa hoc

- Phan tich héa hoc: cac mau thic 4n, khéi a
chua, phan va nudc tiéu duoc tién hanh tai Phong
Phan tich Trung tdm, khoa CNTY. Po pH cta khéi
chua bang pHmeter tir chat chiét dich G chua da pha
lodng voi nuéc cit. Xac dinh thanh phan héa hoc
theo Tiéu chuidn Viét Nam (TCVN): vat chat kho
(TCVN 4326-86); protein tho (TCVN 4326-86), xo tho
(TCVN-4329-86), m& tho (TCVN 4331-86) va khoang
tdng s6 bang cach nung mau & nhiét do 550 - 600°C.

- Phirong phdp dinh lwong Npy; ap dung
phuong phap phan tich N Kjeldahl.

Nguyén Jy. Thu nito amoniic & dang hoi trong
khi chung cit miu va chuédn do bdi axit sulfuric da
biét ndng dé dé xac dinh ham luong nito.

Dung cu, héa chat: May chung cat nito, H;BO,
dung dich 2%, H,SO, dung dich 0,1N, paraphin long,
MgO tinh khiét.

Tién hdnh

Can 5 g mau cho vao binh Ken-dan dung tich
500 ml, thém nuoc cit vira di va thém vai giot
paraphin long va 1,4 g MgO bot. Lay 30 ml dung
dich axit boric 2% vao binh tam giac, thém 2-3 giot
chét chi thi ta-si-ro, ldc déu. Dat vao diu duéi éng thu
NH; cua bé phan chung cat nito. Pun séi nhe 10-15
phut cho dén khi thu dugc 200 ml chat chiét trong
binh tam giac dung dung dich chuén do. Ngimg viéc
dun khi khong con NH, bay ra. Thir bang cach dat
gidy quy vao dau dudi éng thu NH, ctia bd phan
chung cat thay gidy quy khong chuyén mau.

Chudn dp : Chuian d6 luong NH, hinh thanh
bing H,S0, 0,IN.

5. Xt ly s lieu

S6 lieu thu thap trong suét qua trinh thi nghiém
dugc quan ly trong phan mém Excel va dugc xir ly
théng ké theo ANOVA trén m6 hinh GLM clia phan
mém Minitab 15.1.2 (2007). S6 lieu dugc trinh bay
theo gia tri trung binh (Least Square Mean) va sai s6
ctia s6 trung binh (SEM). Mé hinh toan hoc nhu sau:

Vi =Hto+Pi+e

Trong do:

- yi: Chi tiéu nghién ctru; 1 : Trung binh quan
t}lé; o;; Anh hudng cta bé sung phu gia; i = 1— 3; e;:
Anh hudng cla ngau nhién.

So sanh sai khac gia tri trung binh cua cac
nghiém thuc bang phuong phap TUKEY véi khoang
tin cay 95%.

M. KET QUA VA THAO LUAN

1. Anh hudng ciia cac chit phuy gia va thoi gian G
dén vat chdt kho (DM)

Két qua xac dinh DM ctia khéi G duoc trinh bay
o bang 1.

Bang 1. Anh hudng cia chdt phy gia va théi gian & (ngdy) dén ham lugng DM (%)

I ) Ham luong vat chat khé tai thoi diém (1 chua (%)

Nghiém thuc 0 7 1 51 56 SEM P
BC "214,75* 10,09° 210,12° 29,75° 39,49° 0,192 0,001
BC5C 18,71 18,81 18,52 18,35 ®19,09 0,376 0,289
BC10C 22,59 ®20,87 21,89 ®20,26 20,01 0,455 0,175
BC5RM 216,25* 13,90 414,37° ©13,56" €13,57° 0,376 0,004
BC10RM 19,29 <d15,83° 415,95° d15,74° 415,50° 0,457 0,003

BC5S ®19,31° «d15,68° 2d12,81° °13,63" 12,68° 0,227 0,004
BC10S 22,59 <d15,86° 15,48° 416,44° 416,46° 0,501 0,001
SEM 0,264 0,334 0,357 0,466 0,452
P 0,001 0,001 0,001 0,001 0,001

*atbtc: phia trdi cung cot, phia phai cung hang ¢ muc doé P<0,05.
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Theo McDonald (1981) thi d6 4m thich hop nhat
d6i véi thire an dem @ chua 1a 65 - 75%. O day, bép cai
phu phdm khi dem @ c6 do6 4m 78 - 86% la qua cao.
bay co6 thé la nguyén nhan lam giam ham lugng vat
chat khé & tuan dau clia mot s6 cong thie nhu: BC,
BC5RM, BC10RM, BC5S va BC10S (bang 1). Ham
luong DM cua cac nghiém thic khi dem a phu thudc
vao chat phu gia va su sai khac c6 y nghia thong ké
(P <0,05). Ham luong DM cua BC10C va BC10S cao
hon cac nghiém thuc con lai (P<0,05). Ham luong
DM & hau hét cac nghiém thirc giam trong tuan dau
(P<0,05) ngoai trit BC5C va BC10C (P>0,05). Su
gidm nay la do trong giai doan dau ctia qua trinh u
chua nhimg té bao thyc vat con séng nho oxy cta
khong khi van tiép tuc ho hap san sinh ra CO,, H,0
va nhiét. Khi sir dung hét oxy, té bao thuc vat khong
chét ngay ma chuyén sang qua trinh ho hap yém khi.
Trong qua trinh nay, lugng duong trong thirc an tiép
tuc bi phan giai cho ra ruou va axit hiru co ciing lam
vat chat khé cta thuc dn giam (McDonald et al.,
1996).

Két qua nay tuong tu voi két qua cta Le Duc
Ngoan va CS (2000) khi @ chua dau tom véi ri mat

theo ti Ié 3:1 thi DM giam tir 32,4 xudng 29,5% sau 7
ngay va 6n dinh dén 56 ngay. Két qua nghién ciu
bao quan rom tuoi bing phuong phdp 0 chua cia
Nguyén Thac Hoa va CS (2003) cho thdy DM ctia
khéi u giam tir 51,68 xudng con 44,63% luc 90 ngay .
Chittavong Malavanh va CS (2008) khi nghién ctru i
chua cay moén véi ri mat cho két qua: DM tang tir 22
len 24% sau 7 ngay nhung sau d6 lai giam xudng
20,9% sau 28 ngay. Trong khi d6, Nguyén Thi Lic
(2003) nghién ctru 4 yém khi sin da két luan: DM
ctia khéi 0 giam nhe trong suét 180 ngay  chua
(36,1% luc ban dau va 35,6% & 180 ngdy). Du Thanh
Hing va Preston (2009) khi G chua than va la mén
v&i ri mat cho két qua: DM én dinh trong 56 ngay 1
chua (16,4 - 17,6%) doi voi 1a va doi voi canh (7,2 -
6,3%). Su sai khac cac két qua nghién ctru vé DM cho
thdy su anh hudng lon cia nguyén lieu dem 1 va chat
phu gia.

2. Anh hudng ctia chét phu gia va thoi gian ¢ dén
gia tri pH

Két qua xac dinh pH ctia khoi 1 duoc trinh bay &
bang 2.

Bang 2. Anh hudmg ciia chét phu gia va thoi gian 4 (ngdy) dén gia tri pH

Nghiém Gia tri pH tai thoi diém G chua SEM
thuc 0 7 14 21 56 R

BC 25,16 23,01° 23,41¢ 23,51¢ 23,64¢ 0,023 0,001
BC5C b5,67° b3 80P 3 49¢ 23,56° 23,52¢ 0,019 0,001
BC10C 5,872 b3,92° b3,62¢ b3 68¢ 23,56¢ 0,024 0,001
BCS5RM 25,672 °3,45° b3,52° 33.41° b3,42° 0,051 0,001
BC10RM 25,242 b3 64° b3 57° a3 42° b3 42° 0,02 0,001
BC5S b5, 442 22,98° b3 48¢ 23,45¢ 23,54¢ 0,049 0,001
BC10S ab5 382 23,12° b3 51° 23,49¢ b3 38¢ 0,051 0,001
SEM 0,036 0,019 0,021 0,0203 0,0154

P 0,001 0,001 0,001 0,001 0,001

atbtc: phia trdi cung cdt, phia phadi cung hdang ¢ murc dé p<0,05.

pH 1a chi sé quan trong dé danh gia chat luong
thic 4n 4 chua. Su thay déi pH cing 1a chi tiéu quan
trong dé danh gia dong thai cia qua trinh lén men. O
thi nghiém nay, da tim thay anh hudng cuaa cac loai
phu gia dén dong thai 1én men. O tit ca nghiém thuc,
pH gizm nhanh trong tuan dau (P<0,05) va tang nhe
& tudn 2, sau d6 6n dinh. Xu huéng ting cia pH tur
tuan thir 3 1a do N-NH, ting (bang 5).

O nghiém thuac BC (khéng cé phu gia) va cac
nghiém thuc st dung cam va bot sin, pH cao hon cac
nghiém thuc ¢6 i mat (P<0,05). Biéu d6 chung to, ri

mat ¢ tac dung dén qua trinh lén men dé ha thdp pH
tot hon.

Két qua nay tuong tu két qua cia Nguyén Hiu
Van va CS (2008) khi 4 chua ba s4n cong nghiep lam
thire &n cho gia stc nhai lai, da két luan pH ctia khéi
u giam nhanh chéng trong 14 ngay sau khi . Két
qua nghién ctru & chua ca va 14 sén ctia Nguyén Thi
Loc va Le Van An (2008) chi ra ring pH ctia cti sdn
chua gidm t 6,8 xudng 3,8 sau 21 ngay u va 3,7 sau
56 ngay; pH ciia 14 sdn & chua giam tir 6,7 xuéng 3,8
lac 21 ngay va 3,7 luc 56 ngay. L& Pac Ngoan va CS
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(2000) nghién ctru ¢ chua tdom phu phdm véi phu gia
ri mat cho thdy pH giam tir 8,0 xuéng con 4,5 sau 7
ngay va sau 56 ngay la 4,8; voi phu gia bot sin, pH
giam tir 8,2 xudng 4,2 sau 7 ngay va 4,3 sau 56 ngay.
Du Thanh Héng va Preston (2009) u chua 14 mén voi
ri mat cho thdy pH giam tr 7,1 xuéng 4,1 sau 7 ngay
va tang nhe lén 4,4 sau 56 ngay. Trong thi nghiém
nay, pH cta khéi 0 chua 14 bip cai khong sir dung
chat phu gia gidam nhanh tir 5,16 xuéng 3,01 & 7 ngay
va ting nhe 3,64 & 56 ngay. Diéu nay chimg to bép
cai phu phdm chira dui luong dudmg can thiét cho qua

trinh lén men lactic, dua gia tri pH xuong thap dé co
thé bao quan trong thoi gian dai.

Theo McDonal (1981) thi khéi u ¢6 chat luong
tot khi gia tri pH giam xuéng dudi 4,2, do d6 tat ca
céac cong thirc G dd dugc tién hanh déu c6 chat luong
tot vi sau 56 ngay pH giam chi con 3,38 - 3,64.

3. Anh hudng ctia chét phuy gia va théi gian @ dén
ham luong chét hiru co

Két qua xac dinh ham luong chat hiru co (OM)
ctia khoi &t duoc trinh bay & bang 3.

Bang 3. Anh hudng ciia chit phu gia va thoi gian G (ngay) dén ham luong OM (¥DM)

Nghiém Ham luong chit hitu co tai thoi diém @ chua (%DM) SEM p
thuce 0 7 14 21 56

BC 286,607 284 88P 285 2820 g4 942 284 36° 0,333 0,008
BC5C 287,78 b85,58° 285,07° g5 21° 284,66° 0,145 0,005
BC10C 287,372 86,17° 285, 88bc 285, 74b 285,01°¢ 0,206 0,001
BC5RM 286,94° begs5 1220 86,032 abg5 2420 284,24 0,293 0,001
BC10RM 286,22° 85 56° b8E 482 b83,79¢ 283 77° 0,378 0,001
BC5S 589,812 °87,13° beg87,13° °87,49° b87,27° 0,565 0,003
BC10S 591,232 489,76° €88,34¢ 89,20 88,560 0,284 0,001
SEM 0,36 0,483 0,344 0,355 0,31

P 0,001 0,001 0,001 0,001 0,001

atbtc: phia trédi cung cot, phia phai cung hang ¢ muc do p<0,05.

Ham luong OM ban dau chia cac nghiém thire c6
su sai khac (P<0,05) 1a do su khac nhau ctia chat hiru
co cla cac chat phu gia thém vao. OM cao nhét 1a &
cong thirc sit dung chat phu gia 12 bot sin va thap
nhat 12 & cong thie st dung chat phu gia ri mat. Do
12 do ri mat von 1a mét nguyen liéu giau khoang hon
so voi bot sén va cam.

Sau 56 ngay 0 ham luong chét hiru co & tit ca
cac nghiém thire déu gidm c6 y nghia thong ké
(P<0,05), ngoai trir BC. O nhimg nghiém thice c6

chat phu gia chira nhiéu cac bon hydrat dé tieu, OM
mat mat cang lén. Két qua nay phu hop voi céac
nghién ciru trude day (Lé Puac Ngoan et al., 2000; L
Vin An et al., 2004). Trong khi, theo Du Thanh Hang
va Preston (2009) khi G chua than va 1a mon da két
luan ham luong OM khong déi sau 56 ngay .

4. Anh huémg ctia chét phu gia va thoi gian @ dén
ham luong protein

Két qua xac dinh ham lugng protein thé (CP)
cta khéi & dugc trinh bay & bang 4.

Bang 4. Anh hudng ctia cht phy gia va thoi gian 0 (ngdy) dén ham lugng CP (¥DM)

Nghiém Ham luong protein tho tai thoi diém u chua (%) SEM p
thic 0 7 14 21 56

BC 215,54 215,59 215,64 15,85 16,11 0,144 0,091

BC5C 216,13 216,46 216,74 216,93 *17,11 0,39 0,451

BC10C 216,43 216,71 216,87 217,03 217,18 0,175 0,089

BC5RM 215,26 15,48 15,75 215,95 *16,18 0,47 0,665

BC10RM 214,83 214,99 215,09 215,18 ®15,28 0,12 0,152

BC5S 11,14 ®11,29 11,39 ®11,61 €11,85 0,195 0,165
BC10S 10,35 10,73 °11,02 11,24 11,53 0,474 0,489

SEM 0,336 0,32 0,32 0,31 0,29

P 0,001 0,001 0,001 0,001 0,001

atbtc: phia trdi cung cot, phia phdi cung hang ¢ muc do P<0,05.
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Qua bang 4 ta thay, CP cta cac nghiém thirc &
thoi diém 0 ngay co su sai khac do sai khac vat liéu
ban dau. CP thap nhat 13 & BC5S va BC10S. Trong
qua trinh @ chua, ham luong CP cua tat cac nghiém
thirc c6 xu huéng ting nhe, nhung su sai khac khong
¢6 y nghia théng ke (P>0,05). Su giam pH nhanh &
tuan dau da uc ché hoat dong ctia Clostridium va cac
loai vi khudn phan giai protein khac, do dé protein
ctia khéi u it bi hao hut.

Két qua nay tuong tu nghién ciu cta Lé Duc
Ngoan va CS (2000), Nguyén Thac Hoa va CS (2003)
va Nguyén Thij Loc (2003). Cac tac gia nhan xét khi t

chua, CP c6 xu huéng tang tuong doi so véi vat chit
khé khéi G nhung khong sai khac thong ké. Tuy
nhién, Nguyén Thi Hoa Ly (2008) thong bdo CP
giam nhe 3 - 5% khi G yém khi l& san KM9%4; Du
Thanh Hing va Preston (2009) @ chua than va l4
khoai mén véi ri mat da thu duoc két qua 1a CP ciia
khéi G giam tir 25,7 xudng 22,7% & 56 ngay.

5. Anh hudéng ciia chdt phy gia va théi gian G
chua dén ham legng N-NH;3

Két qua xac dinh ham luong N-NH; cda khoi 4
duoc trinh bay ¢ bang 5.

Bang 5. Anh huéng ciia chit phu gia va thoi gian G (ngay) dén ham luong N-NH; (g N/kg )

| Nghiém Ham lugng N-NH, tai thoi di€ém d chua (g N/kg ) SEM p
thuc 0 7 14 21 56

BC 211,542 281,09" 271,46° a87,52¢ 102,24 1,253 0,001
BC5C 211,272 >46,0P >54,97¢ ab78 73cd 79,714 2,716 0,001
BC10C 210,27° b44 92° 547,00¢ 68,53¢ 77 594 3,796 0,001
BC5RM b9 592 b44,06° b45,24b €48,52¢ 73 14 2,297 0,001
BC10RM 11,46 ®41,54° b48 35¢ 42,04° 65,684 1,42 0,001
BC5S €12,89° 182,90 a77,87¢ 82 91° 592,23¢ 2,484 0,001
BC10S 12,16 76,25° 288,82 286,71¢ 86,714 3,847 0,001
SEM 0,416 1,754 3,298 3,712 2,996

P 0,001 0,001 0,001 0,001 0,001

atbtc: phia trdi cung cot, phia phai cung hdang ¢ mue do P<0,00.

Ham luong N-NH, (g N/kg ) taing manh nhat
sau 7 ngay 0, sau dé tiép tuc ting & cac giai doan tiép
theo. O 56 ngay, ham luong N-NH, cta cic nghiém
thac st dung cam va bét san khong co su sai khac
thong ké (P>0,05). Trong khi, ham lugng N-NH, thap
nhat & cac nghiém thic cé ri mat (65,68 - 73,1 g
N/kg) va cao nhat & nghiém thizc BC (khong s
dung phu gia): 102,2 g N/kg.

Két qua nay phu hop véi nghién clu cua
Malavanh va CS (2008) khi ¢ chua khoai mén voi ri
mat; N-NH, ciing tang manh trong 7 ngay dau réi
ting nhe & cac giai doan con lai. Tuy nhién, cac tac
gia cho biét ham luong N-NHj, la 34,9 g N/kglic 28
ngay U chua, thiap hon nhiéu so voi két qua & thi
nghiém nay.

Luong N-NH; dugc hinh thanh 1 do su khir
amin hoac do hoat dong cua cac vi sinh vat gay théi

trong giai doan dau cta qua trinh lén men. N-NH, la
mot chi tiéu quan trong dé€ danh gia chat luong khéi
4. Khi N-NHj, cao sé lam cho khéi (1 ¢6 mui khé chiy,
sdm mau va bj hong.

Do d6, cac nghiém thirc c6 phu gia ri mat c6
chét luong tot nhat do né cé ham luong N-NH, thép
nhat va khéi G khong c6 chat phu gia c6 chat luong
kém nhat. Diéu nay duoc giai thich 12 viéc bé sung r
mat lam cho qua trinh 1én men lactic x4y ra nhanh
hon, pH trong hé 1 gidm nhanh va 1am gidm d4ang ké
hoat dong cha vi khudn phan giai protein (Mc
Donald, 1981; Raa et al., 1983).

6. Anh hudng ciia chdt phy gia va théi gian i
chua dén ham lugng xo tho

'Ké't qua xac dinh ham lugng xo thé (CF) cla
khoi u duoc trinh bay & bang 6.
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Bing 6. Anh huéng ciia chét phu gia vi théi gian 1 (ngay) dén ham lugng CF ($DM)

Nghiém Ham luong CF tai théi diém i chua (%VCK) SEM |
thire 0 7 14 21 56 P

BC 13,99 | °1503® | 1567 21515 | #162° | 0332 | 0,009
BC5C 13,62 | *13,91° b14,15° 1437 | *152° 017 | 0,001
BC10C 429° | 21497 | 1529° | *1582* | =1611° | 0357 | 0033
BC5RM 13,350 | 1387% | ®1406® | 21479 | *1535 | 0274 | 0,003
BC10RM b12,022 | *1252¢ | *1315% | 1395 | ®1470° | 0279 | 0,001
BC5S 10,08 | <1089® | «1244® | *1178° | <1277° | 0414 | 0,005
BC10S <9 42 11,05 411,39 11,530 [ <1221° | 0279 | 0,001
SEM 0,275 0,263 0,343 0,367 0,283

P 0,001 0,001 0,001 0,001 0,001 |

atbtc: phia trdi cung cot, phia phdi cung hang ¢ mure dé P<0,05.

Tai mbi thoi diém ham luong CF clia cac nghiém
thirc khac nhau c6 su sai khac (P<0,05). Ham luong
CF ban dau cao nhat & cac nghiem thac BC, BC5C,
BC10C, BC5RM va BC10RM (12-14,3%) va thap nhat
& cac nghiem thie BC5S va BC10S (9,4-10,1%). CF
déu tang nhe qua cac thoi diém G chua (P<0,05) & tat
ca nghiém thirc. Két qua nay phu hop véi két qua clia
Nguyén Thac Hoa va CS (2002), khi t chua rom tuoi
thi CF ting tir 33,96 1én 34,67% sau 90 ngay 1. Nguoc
lai, Du Thanh Hang va Preston (2009) cong bd ham
luong CF giam tir 11,8 xuéng 11,3% khi 0 14 moén véi
ri mat va gidm tir 16,5 xudng 15,6% khi  than mén
voi i mat & 56 ngay. Trong khi d6, Nguyén Van Hai
va CS (2009) két luan: khong co6 su sai khéac vé ham
leong CF ngon mia trong qua trinh 4 chua.

IV. KET LUAN VA BE NGHI

La b4p cai phu phdm c6 thé i chua dé lam thirc
an cho vat nudi, ngay ca khi i chua ma khong su
dung chat phu gia ciing cho két qua tot. Tuy nhién,
ham lugng N-NH, ting cao (11,54 va 102,2 g N/kg
tai 0 va 56 ngay) c6 thé anh huéng dén gia tri dinh
dudng va kha nang sir dung cua lon.

Céc chat phu gia: cam gao, ri mat va bot sin déu
c6 thé st dung (ty 1é 5%) dé G chua bép cai. Pén 8
tudn 0 chua, pH va cac chi tiéu khac déu nidm & mirc
cho phép khi sit dung dé lam thitc dn cho lon. Trong
do, ri mat la phu gia tét nhat vi c6 ham luong N-NH,
thap nhat (66-73 g N/kg tai 8 tuan 1) so véi 73102 g
N/kg (vuot mirc khuyén céo) & cac phu gia con lai.
Vivay, nén str dung phu gia nay dé @ chua I bap cai
phu phdm dé lam thirc #n cho lon.

Nén tién hanh cac thi nghiém danh gia gia tri
dinh duong théng qua vat nuéi dua trén két qua

NONG NGHIEP VA PHAT TRIEN NONG THON

nghién cttu nay dé c6 thé ap dung vao thuc tién san
xuat.
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EFFECTS OF ADDITIVES ON NUTRITIVE VALUES OF ENSILED CABBAGE BY-PRODUCTS FOR PIGS
Le Duc Ngoan, Doan Thi Hong Mai, Du Thanh Hang

Summary

Cabbage and lettuce are brought from the farms to packing houses, where they are tripped of external leaf
matter —so called cabbage by-products (CBP) that estimated 20% total biomass. These by-products were
mainly wasted; therefore the experiment was performed to evaluate the effects of different additives for
ensiling CBP. The experiment was designed with 7 treatments and 3 replicates with additives such as rice
bran (RB) or cassava meal (CM) or molasses (M) with 2 ratios to CBP: 5 and 10% as wet weight and without
additive as control (BP). Results show that the pH of all treatments decreased rapidly during the first week
to below 4.0 and remained low up to day 56 of ensiling. The DM, OM and CP have not been changed so
much during 56 days of ensiling. However, ammonia-N (NH,-N) contents of ensiled CBP and CBP ensiled
with CM increased significantly one week after ensiling (6-7 times), and the NH,;-N concentration continued
to increase slightly up to 56 days after ensiling in all treatments. However, the NHyN content was markedly
lower when CBP was ensiled with M than with other additives (66-73 vs. 80-100 g N/kg, respectively). In
conclusion, cabbage by-products could be successfully ensiled with or without any additives; however,
molasses could be appropriate additive for ensiling process of the by-product.

Key words: Additives, cabbage by-products, ensilage, nutritive values, pigs.
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