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T 6 M T A T 

La bdp cai phu pham la phan bd di tir thu hoach va phan loai sir dung cho con ngudi. udc tinh chiem khoang 
20-30% khdi lupng hroi. Thi nghidm nhdm xac dinh phuang thirc u chua ngudn phu pham nay lam thirc an 
cho Ipn thich hpp vdi dieu kidn ndng hp. Thi nghiem dupc bd tri hoan toan ngau nhien vdi 7 nghidm thiic, 3 
lan lap lai; trong dd cac chat phu gia nhu cam gao, bdt sdn va ri mat da dupc sir dung vdi ty Id 5 va 10% so vdi 
khdi lupng tuoi. Ket qua cho thay, la bip cai phu pham cd the u chua dl lam thirc Sn cho vdt nudi, ngay ca 
khi il chua ma khdng sir dung chat phu gia ciing cho ket qua tdt. Tuy nhien. ham lupng N-NH3 tang cao 
(11,54 va 102.2 g N/kg tai 0 va 56 ngay) cd the anh hudng den gia tri dinh dudng vd kha nang sir dung cua 
Ipn. Cac chat phu gia: cam gao. ri mat va bpt sdn deu cd kha nang sir dung (ty Id 5%) de u chua bdp cai. Den 
8 tuan u chua, pH vd cac chi tieu khac deu ndm d miic cho phep sir dung dl lam thirc an cho Ipn. Trong dd. 
ri mat la phu gia tdt nhat vi cd ham luong N-NH3 thdp nhdt (66-73 g N/kg tai 8 tudn ii) so vdi 78-102 g N/kg 
(vupt miic khuyen cao) d cac phu gia cdn lai. Vi vay, ndn sir dung phu gia nay dl u chua la bdp cai phu phdm 
lam thirc an cho Ipn. 
Tir khda: Bip cai phu pham, cha't phu gia, gii tii dinh dtrong, Ign, ii chua. 

LDATVANO^ 

Cdy bdp cai (Brassica oleracea) a nuac ta trong 
nhiing ndm gan ddy dupc trdng khd nhilu d cdc tinh 
phia Bdc vd Tay Nguyin, ddc biet d Lam Ddng. Udc 
tinh tdng diln tich rau hdng ndm d Lam Ddng dat 
35.000 ha, tdng san lupng 954 ngan tan/ ndm. Ridng 
dia ban Dd Lat cd khoang 9.000 ha, sdn lupng 250 
ngdn tan/ndm, trong dd loai bdp cdi gdi vu udc 
chimg 700 ha, vdi san lugng 28 ngdn tan/ndm (Sd 
NN&PTNT Lam Ddng, 2008). Do dd, ridng bdp cai 
dd thai ra mdt lugng Idn phu pham, khoang 40 
tan/tuan va phan ldn phu pham bi lam chat thai, hodc 
bd phi trdn rudng vd phan nhd lam thiic dn cho Ign 
dn d dang tuoi (Olivier, 2010). 

Vi|c ii chua thirc dn cho phep ngudi chdn nuoi 
khde phuc dupc tinh trang thieu thuc dn thd trong 
thdi ky khd ban keo ddi. trong miia ddng vd khi bi 
ung ngap (Ll Vdn Liln et al.. 1994). Khi ii chua, thiic 
dn dupc bao qudn Idu ddi nhung tdn thdt rdt it chat 
dinh dudng. Vi|c u chua cho phep tan thu nhilu 
ngudn phu pham khde nhau sau khi thu hoach chinh 
pham dl Idm thirc dn du trir cho gia siic. Dilu ndy 
cho phep gdp phan khai thdc bin viing cdc ngudn tdi 
nguyin tai chd de phat triln chdn nudi vd bao vl mdi 

' Trudng D î hpc Ndng Lam Hue 
^ Sd Ndng nghidp va Phat trien Ndng thdn Ha TTnh 

trudng (Ll Diic Ngoan et al., 2000). Tuy nhiin, it cd 
cdng trinh nghiin ciru ii ehua la bdp cai phu pham 
lam thiic dn cho vdt nudi, ddc biet cho Ign. Xuat phdt 
tir tinh hinh thuc tiin trin, d l tai: "Anh hudng cic 
phu gia de'n gii tii dinh dudng cua bip cii phu pham 
u chua lim thuc in cho Ign "da dugc tiln hdnh nhdm 
xdc dinh anh hudng ciia cdc phu gia (bpt sdn, cam 
gao vd ri mat) dl ii chua Id bdp cai phu pham din gid 
tri dinh dudng khdi u. 

L VAT L i u VA PHUONG PHAP NGHIEN cuu 

1. Ddi tugng nghiin aiu 

Ddi tirgng nghiin ciiu bao gdm Id bdp cai phu 
pham - phan la gid phia ngoai cua bdp cai sau khi lay 
phan non lam thiic dn cho ngudi. 

2. Thdi gian vd dja diim nghiin aiu 

Nghiin ciiu dugc tiln hdnh tii 10/2009 din 
5/2010 tai Phdng phdn tich thirc dn, Bd mdn Sinh 
hod Dinh dudng eiia Khoa Chdn nudi- Thu y, trudng 
Dai hpc Ndng ldm Hui. 

3. Ndi dung vd phuong phdp nghiin aiu 

a. Bd tri till nghiem: 

Thi nghiim dugc bd tin hoan toan ngau nhiin vdi 
7 nghiim tiiirc. 3 lan nhdc lai. Nghiem tinic 1 (BC): la 
bdp cai (BC) sau khi tiiu hoach dugc cdt ngdn 2 - 3 
cm va ti-ai ra dudi nin xi mdng phoi qua dim de lam 
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giam lugng nudc, sau dd trdn diu vdi 0,5% mudi. 
Nghiim tiiire 2 va 3 (BCSC, BCIOC): sir dung S bode 
10% cam gao loai 1 trdn vdi bdp eai. xu ly tuong tu 
nghiem tiiiic 1. Nghiem tiiirc 4 vd 5 (BCSS. BCIOS): 
sir dung S bode 10% bdt sdn trdn vdi bdp cdi. xir ly 
tuong tir nghiem tinic 1. Nghiem tinic 6 vd 7 
(BC5RM, BCIORM): sir dung 5 bode 10% ri mat trdn 
vdi bdp edi. xir ly tuong tu nghiem thiie 1. 

O tdt ed edc nghiem thiic. khdi li sau khi dupc 
trdn diu, nen chdt dl loai bd khdng khi, budc chdt 
dau trdn bii ni long va dl Idn men tu nhien d nhiet dp 
phdng. Mdi tui cd khdi lupng khoang 2 kg tuoi. 

b. Lay mau phan tich. 
Mau dupc lay vdo cdc thdi diem 0, 7.14. 21 vd 56 

ngdy u dl do pH vd phdn tich cdc ehi tidu hda hpc, 
bao gdm chat hiiu co, vdt chat khd, protein, ma thd 
vd xa thd. 

4. Phuang phdp phdn tich hda hpc 
- Phan tich hda hgc: edc mau thiic dn. khdi u 

cbua, phdn vd nudc tiiu dugc tiln hdnh tai Phong 
Phdn tich Trung tdm. khoa CNTY. Do pH cua khdi u 
chua bdng pHmeter tir chat ehiit dich ii chua dd pha 
lodng vdi nudc eat. Xdc dinh thdnh phan hda hpc 
theo Tieu chuan Viet Nam (TCVN): vat chat khd 
(TCVN 4326-86); protein tiid (TCVN 4326-86). xa tiid 
(TCVN-4329-86). mo tiid (TCVN 4331-86) vd khodng 
tdng sd bdng cdch nung mau d nhidt dd 550 - 600''C. 

- Phuang phip dinh lugng Nt^j. dp dung 
phuong phdp phdn tich N Kjeldahl. 

Nguyen ly. Thu nito amdnidc d dang hoi trong 
khi chung cat mau vd chuan dd bdi axit sulfuric dd 
biet ndng dd dl xde dinh ham lugng nito. 

Dung cu, hda chi't Mdy chung cat nita. H3BO4 
dung djch 2%, H2SO4 dung dich O.IN. paraphin Idng. 
MgO tinh khilt. 

Tie'n hinh 

Cdn S g mau eho vao binh Ken-dan dung tich 
500 ml, thim nudc cat vira du vd tiidm vdi gipt 
paraphin long vd 1,4 g MgO bdt. Lay 30 ml dung 
dich axit boric 2% vdo binh tam gidc, tiiem 2-3 gipt 
chat ehi thi ta-si-rd. Ide diu. Ddt vdo dau dudi dng tiiu 
NH3 eua bd phdn chung cat nito. Dun sdi nhe 10-15 
phut cho din khi thu dupc 200 ml chat chiit trong 
binh tam gidc dung dung dich chuan dd- Ngimg vi|e 
dun khi khdng edn NH3 bay ra. Thir bdng cdch ddt 
giay quy vao dau dudi dng thu NH3 cua bd phdn 
chimg cat thay gidy quy khdng chuyen mau. 

Chuin do : Chuan dp lupng NH3 binh thdnh 
bdng H2SO4 O.IN. 

5. Xuiysdlilu 

Sd lieu tiiu thdp trong sudt qua trinh thi nghiem 
dupc quan ly trong phan mim Excel vd dugc xir ly 
thdng ke theo ANOVA tren md hinh GLM cua phan 
mim Minitab 15.1.2 (2007). Sd lieu dupc binh bdy 
theo gid tri trung binh (Least Square Mean) vd sai sd 
ciia sd trung binh (SEM). Md hinh todn hpc nbu sau: 

y,j = p + a , + Pj + e| 

T rong dd: 

- y,: Chi tidu nghien ciru; p : Trung binh qudn 

t h i ; a;. Anh hudng cua bd sung phu gia; i = 1—> 3; e;: 

Anh hudng eua ngau nh i in . 

So sdnh sai khac gid tri t rung binh eua cdc 
n g h i i m thirc bdng p h u a n g phdp TUKEY vdi khoang 
tin cdy 95%. 

1 . KET QUA VA THAO LUAN 

1. Anh h u d n g ciia cdc chdt phu gia vd thdi gian u 
d i n vdt chdt khd (DM) 

K i t qud xdc dinh D M ciia khdi u dupe trinh bdy 
dbang 1. 

Bang 1. Anh hirdng ciia chdt phu gia vd thdi gian u (ngdy) din hdm lugng DM (%) 

Nghidm thuc 

BC 
BCSC 
BCIOC 
BC5RM 
BCIORM 
BCSS 
BClOS 
SEM 
P 

Ham lupng vat chat khd tai thdi diem ii chua (%) 
0 

•'14.75'" 
''18,71 
'22,59 
'16,25' 
''19,29' 
"19,31' 
'22,59' 
0,264 
0,001 

7 
'10,09" 
"18,81 
"20,87 
'13,90" 
'^5,83" 
""15,68" 
'"15,86" 
0,334 
0,001 

14 
'10,12" 
"18,52 
'21,89 
''14,37" 
•'15,95" 
'"12,81" 
"15,48" 
0,357 
0,001 

21 
'9,75" 
"18,35 
"20,26 
'13,56" 
'"15,74" 
'13,63" 
"16,44" 
0,466 
0,001 

56 
'9,49" 
"19,09 
"20,01 
'13,57" 
"15,50" 
'12,68" 
"16,46" 
0,452 
0,001 

SEM 

0,192 
0,376 
0,455 
0,376 
0,457 
0,227 
0,501 

P 

0,001 
0,289 
0,175 
0,004 
0,003 
0,004 
0,001 

*ai^l^c: phia tiii cimg cdt, phia phii cimg hing &muc do P<0,05. 
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Theo McDonald (1981) tiii dp am tiiich hgp nhat 
ddi vdi thirc dn dem ii chua Id 65 - 75%. 6 day, bdp cai 
phu pham khi dem ii ed dp am 78 - 86% Id qua eao. 
Day cd the Id nguyen nhan lam giam ham lugng vat 
chat khd a tuan dau ciia mdt sd cdng thiic nhir BC, 
BC5RM, BCIORM, BCSS va BCIOS (bang 1). Ham 
lupng DM ciia cac nghiim thiic khi dem u phu thudc 
vao chat phu gia vd su sai khae ed y nghia thdng kl 
(P <0,05). Ham lugng DM eiia BCIOC vd BCIOS cao 
hon cde nghiem tinic edn lai (P<0,05). Ham lugng 
DM d hau hit edc nghiim thire giam trong tuan dau 
(P<0,05) ngoai trir BCSC va BCIOC (P>0,OS). Su 
giam nay la do trong giai doan dau ciia qud trinh li 
chua nhiing tl bdo thue vdt cdn sdng nhd oxy cua 
khdng khi van tiep tuc hd hap san sinh ra CO2, HjO 
vd nhiet. Khi sir dung hit oxy, t l bdo thue vat khdng 
chet ngay ma chuyen sang qua trinh hd hap yim khi. 
Trong qud trinh ndy, lugng dudng trong thiic dn tiip 
tuc bi phan giai eho ra rugu va axit hiru co cung lam 
vdt chat khd ciia thiic dn giam (McDonald et al., 
1996). 

Kit qua ndy tuong tu vdi kit qua cua Ll Dire 
Ngoan vd CS (2000) khi ii chua dau tdm vdi ri mat 

Bang 2. Anh hudng ciia chdt phu gia 

tiieo ti ll 3:1 thi DM giam tii 32,4 xudng 29,5% sau 7 
ngay va dn dinh den 56 ngay. Kit qua nghiin ciiu 
bao quan rom tiroi bdng phuong phdp ii ehua cua 
Nguyin Thac Hda vd CS (2003) cho tiiay DM cua 
khdi il giam tii 51,68 xudng cdn 44,63% luc 90 ngdy u. 
Chittavong Malavanh vd CS (2008) khi nghiin cim u 
ehua cdy mdn vdi ri mat cho kit qua: DM tdng tii 22 
len 24% sau 7 ngdy nhung sau dd lai giam xudng 
20.9% sau 28 ngay. Trong khi dd, Nguyin Thi Ldc 
(2003) nghiin ciiu u yIm khi sdn da kit ludn: DM 
ciia khdi li giam nhe trong sudt 180 ngay u ehua 
(36,1% lue ban dau vd 35,6% d 180 ngay). Du Thanh 
Hdng vd Preston (2009) khi ii chua than va la mdn 
vdi ri mat cho kit qua: DM dn dinh trong 56 ngay ii 
chua (16,4 - 17,6%) ddi vdi Id va ddi vdi cdnh (7,2 -
6,3%). Su sai khde edc kit qua nghiin cim vl DM cho 
thay su anh hudng Idn ciia nguyin lieu dem ii va chat 
phu gia. 

2. Anh hirdng cua chdt phu gia vd thdi gian ii din 
gid tii pH 

Kit qua xdc dinh pH ciia khdi ii dugc trinh bdy d 
bang 2. 

vd thdi gian ii (ngdy) din gid tri pH 
Nghiim 

thiic 
BC 
BCSC 
BCIOC 
BC5RM 
BCIORM 
BCSS 
BCIOS 
SEM 
P 

Gia tri pp 
0 

"5,16" 
>'5,67" 
'5,87" 
"5,67" 
"5,24" 
^5,44" 
"''5,38" 
0,036 
0,001 

7 
"3,01'' 
''3,80'' 
''3,92^ 
'3,45" 
'"3.64'' 
"2.98" 
"3.12" 
0.019 
0,001 

tai thdi diim ii chua 
14 

"3,41' 
""3,49' 
"3,62' 
"3,52" 
"3,57" 
""3,48' 
"3,51' 
0,021 
0,001 

21 
"3,51' 
"3,56' 
""3,68' 
"3,41" 
"3,42" 
"3,45' 
"3,49' 
0,0203 
0,001 

56 
"3,64' 
"3,52' 
"3,56' 
"3,42" 
"3,42" 
"3,54' 
"3,38' 
0,0154 
0,001 

SEM 

0,023 
0,019 
0,024 
0.051 
0,02 
0,049 
0,051 

P 

0,001 
0,001 
0,001 
0,001 
0,001 

0,001 
0,001 

3^t>^c: phia trii cimg cdt, phia phii cimg hang & mdc do p<0,05. 
pH Id chi sd quan trpng de danh gid chat lupng mat cd tae dung din qud trinh Iln men dl ha tiiap pH 

tinic dn ii chua. Sir thay ddi pH cung Id ehi tiiu quan tdt hon. 
trpng de ddnh gia ddng thai cua qud trinh len men. O 
thi nghiim ndy, dd tim thdy anh hudng cua cdc loai 
phu gia den ddng thdi Iln men. O tat ca nghiim tinic, 
pH giam nhanh trong tuan dau (P<0,OS) vd tdng nhe 
d tuan 2, sau dd dn dinh. Xu hudng tdng ciia pH tir 
tiian tiiir 3 Id do N-NH3 tdng (bang S). 

O nghiim thirc BC (khdng cd phu gia) va ede 
nghiem thirc sir dung cam vd bdt sdn, pH cao ban cdc 
nghiem thirc cd ri mat (P<0,05). Dilu dd chimg td, ri 

Kit qua ndy tirong hr kit qua cua Nguyin Hiiu 
Vdn va CS (2008) khi u chua ba sdn cdng nghiip lam 
tiiuc dn cho gia sue nhai lai, da kit ludn pH cua khdi 
ii giam nhanh chdng trong 14 ngdy sau khi u. Kit 
qua nghiin ciiu ii ehua cu va Id sdn cua Nguyin Thj 
14c va Le Vdn An (2008) chi ra rdng pH cua cu sdn ti 
chua giam tir 6,8 xuong 3,8 sau 21 ngay ii vd 3,7 sau 
56 ngay; pH cua Id sdn u chua giam tir 6,7 xudng 3,8 
liic 21 ngay vd 3,7 luc 56 ngdy. Le Diic Ngoan va CS 
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(2000) nghien cuu ii chua tdm phu pham vdi phu gia 
ri mat cho thdy pH giam tir 8,0 xudng edn 4,5 sau 7 
ngay vd sau 56 ngdy la 4,8; vdi phu gia bdt sdn, pH 
giam tir 8,2 xudng 4,2 sau 7 ngdy vd 4,3 sau 56 ngdy. 
Du Thanh Hdng va Preston (2009) ii chua Id mdn vdi 
ri mat eho thay pH giam tir 7,1 xudng 4,1 sau 7 ngdy 
va tdng nhe Idn 4,4 sau 56 ngdy. Trong thi nghi|m 
nay, pH cua khdi ii ehua Id bdp eai khdng sir dung 
chat phu gia giam nhanh tir 5,16 xudng 3.01 d 7 ngdy 
vd tdng nhe 3,64 d 56 ngdy. Dilu nay chirng td bdp 
cai phu pham chira dii lugng dudng can thiet eho qud 

trinh ldn men lactic, dtra gid tri pH xudng thdp dl cd 
till bdo qudn trong thdi gian ddi. 

Theo McDonal (1981) thi khdi u cd chat lugng 
tdt khi gia tri pH giam xudng dudi 4,2, do dd tat ca 
cde cdng thiic ii dd dugc tiln hdnh diu cd chat lugng 
tdt vi sau 56 ngdy pH gidm cbi cdn 3,38 - 3,64. 

3. Anh hirdng cua chdt phu gia vd thdi gian ii din 
hdm lugng chdt hiiu co 

Kit qua xdc dinh ham lugng chat hiiu co (OM) 
eiia khdi u dugc trinh bay d bang 3. 

Bang 3. Anh hudng ciia chdt phu gia vd thdi gian u (ngdy) din hdm lupng OM (%DM) 
Nghiim 

thire 

BC 

BCSC 

BCIOC 

BC5RM 

BCIORM 

BCSS 

BCIOS 

SEM 

P 

Ham lugng chat hiru co tai thdi diim ii chua (%DM) 
0 

"86,60" 

"87,78" 

"87,37" 

"86,94" 

"86,22" 

"89,81" 

"91,23" 

0,36 

0,001 

7 

"84,88" 

"85,58" 
'86,17" 

"'85,12"" 

"'85,56" 

'87,13" 

'^89,76" 

0.483 

0.001 

14 

"85,28"" 

"85,07" 

"85,88"' 

""86,03" 

""86,48" 

"'87,13" 

'88,34' 
0.344 

0,001 

21 
""84,94" 

""85,21" 

"85,74"' 

""85,24"" 

"83,79' 

'87,49" 
'89,20"' 

0,355 

0,001 

56 
"84,36" 

"84,66" 

"85,01' 

"84,24" 
"83,77" 

"87,27" 

"88.56"' 
0,31 

0,001 

SEM 

0,333 

0,145 

0,206 

0,293 
0,378 

0,565 

0,284 

P 

0,008 

0,005 

0,001 

0,001 

0,001 

0,003 

0,001 

ai^tri^c: phia trii cimg cdt, phia phii cimg hing a mirc do p<0,05. 

Hdm lupng OM ban dau cua cde nghiem thiic cd 
su sai khac (P<0,05) Id do su khde nhau ciia chat hOru 
ea eiia cdc chat phu gia them vdo. OM eao nhat Id d 
cdng thire sir dung chat phu gia la bdt sdn va thap 
nhat Id d cdng thirc sir dung chat phu gia ri mat. Dd 
Id do ri mat vdn Id mdt nguydn lieu gidu khodng ban 
so vdi bdt sdn vd cdm. 

Sau 56 ngdy ii hdm lugng chat hiiu co d tat cd 
cde nghiim thire diu giam ed y nghia thdng kl 
(P<0,05), ngoai trir BC. (7 nhiing nghiim tiiirc cd 

chat phu gia chira nhilu cdc bon hydrat dl tiiu, OM 
mat mat cdng Idn. Kit qua ndy phii hpp vdi cdc 
nghien cim trudc day (Ll Dire Ngoan et al, 2000; Le 
Vdn An et al., 2004). Trong khi. theo Du Thanh Hdng 
va Preston (2009) khi ii chua thdn vd la mdn dd kit 
ludn ham lupng OM khdng ddi sau 56 ngdy ii. 

4. Anh hudng cua chdt phu gia vd thdi gian ii din 
hdm lupng protein 

Kit qua xde dinh ham lugng protein thd (CP) 
cua khdi ii dupc trinh bdy d bang 4. 

Bang 4 
Nghiem 

thirc 
BC 
BCSC 
BCIOC 
BC5RM 
BCIORM 
BCSS 
BCIOS 
SEM 
P 

. Anh hudng cua chdt phu gia vd thdi) ŝ ian ii (ngdy) din hdm lugng CP (%DM) 

Ham lupng protein thd tai thdi diem ii chua (%) 
0 

"15,54 
"16,13 
"16,43 
"15,26 
"14,83 
"11,14 
"10,35 
0,336 
0,001 

7 
"15,59 
"16,46 
"16,71 
"15,48 
"14,99 
"11,29 
"10,73 
0,32 

0,001 

14 
"15,64 
"16,74 
"16,87 
"15,75 
"15,09 
"11,39 
"11,02 
0,32 

0,001 

21 
"15,85 
"16,93 
"17,03 
"15,95 
"15,18 
"11,61 
"11,24 
0,31 
0,001 

56 
""16,11 
"17,11 
"17,18 
""16,18 
"15,28 
'11,85 
'11,53 

0,29 
0,001 

SEM 

0,144 
0,39 
0,175 
0,47 
0,12 
0,195 
0,474 

P 

0,091 
0,451 
0,089 
0,665 
0,152 
0,165 
0,489 

ai^l^c: phia tiii cimg cdt, phia phii cimg hing a mirc do P<0,05. 
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Qua bang 4 ta thay. CP cua cde nghiim thirc d 
thdi diim 0 ngdy cd su sai khac do sai khde vdt Udu 
ban dau. CP tiiap nhat Id d BCSS vd BCIOS. Trong 
qua trinh u chua, ham lugng CP ciia tat cdc nghiem 
thire cd xu hudng tang nhe, nhtmg sir sai khac khdng 
cd y nghia thdng kd (P>0,OS). Su giam pH nhanh d 
tuan dau da ire chl boat dgng cua Clostridium vd cde 
loai vi khuan phdn giai protein khac, do dd protem 
ciia khdi ii it bi hao hut. 

chua, CP cd xu hudng tdng tuong ddi so vdi vdt chat 
khd khdi u nhung khdng sai khac tiidng kl. Tuy 
nhien, Nguyin Thi Hoa Ly (2008) tiidng bdo CP 
giam nhe 3 - 5% khi u yem khi Id sdn KM94; Du 
Thanh Hdng vd Prestim (2009) u chua tiian vd la 
khoai mdn vdi ri mat da thu dugc kit qua la CP ciia 
khdi li giam tii 25.7 xudng 22.7% d 56 ngdy. 

Ket qua nay tuong tu nghien cim cua Le Diie 
Ngoan vd CS (2000), Nguyin Thac Hda vd CS (2003) 
va Nguyin Thi Ldc (2003). Cde tac gia nhdn xet khi ii 

Bang 5. Anh hudng ciia chdt phu gia vd thdi gian u (ngdy) din hdm lugng N-NH3 (g N/kg ) 

5. Anh hudng cua chdt phu gia vd thdi gian u 
chua din hdm lugng N-NH3 

Kit qua xdc dinh ham lugng N-NH3 ciia khdi ii 
dugc trinh bdy d bang 5. 

Nghiim 
thirc 

BC 
BCSC 
BCIOC 
BCSRM 
BCIORM 
BCSS 
BCIOS 
SEM 
P 

Ham lugng N-N 
0 

"11.54" 
"11.27" 
"10,27" 
"9,59" 
"11,46" 
'12,89" 
"'12,16" 
0,416 
0,001 

7 
"81,09" 
"46,0" 

"44,92" 
"44,06" 
"41,54" 
"82,9" 
"76,25" 
1,754 
0,001 

3̂ tai thdi diim u chua (g N/kg ) 
14 

"71,46" 
"54,97' 
"47,00' 
"45.24" 
"48,35' 
"77,87' 
"88,82 
3,298 
0,001 

21 
"87,52' 

""78,73"* 
"68,53' 
'48,52' 
'42,04" 
""82,91' 
"86,71' 
3,712 
0,001 

56 
"102,2'' 
"79,71'' 
"77,59'' 
"'73,1'' 
'65,68'' 
"92,23' 
"86,71'' 
2,996 
0,001 

SEM 

1,253 
2,716 
3,796 
2,297 
1,42 

2,484 
3,847 

P 

0,001 
0,001 
0,001 
0,001 
0,001 
0.001 
0,001 

af^bi^c: phia tiii cimg cdt, phia pbii cimg hing &muc do P<0,05. 
TTi.__ 1 XT XTTT / _ XT / I \ ..^ 1_ _ 1_ iV f m D CT OTl Q1 /^f Ham lugng N-NH3 (g N/kg ) tdng manh nhdt 

sau 7 ngdy ii, sau dd tiip tue tdng d cdc giai doan tiip 
theo. O 56 ngdy, hdm lugng N-NH3 cua cde nghi|m 
tinic sir dung cam vd bdt sdn khdng cd sir sai khde 
thdng kl (P>0,OS). Trong khi, ham lugng N-NH3 thap 
nhat d edc nghiim thirc cd ri mat (65,68 - 73,1 g 
N/kg) vd cao nhat d nghiim thirc BC (khdng sir 
dung phu gia): 102,2 g N/kg. 

Kit qua nay phii hgp vdi nghiin ciiu cua 
Malavanh vd CS (2008) khi ii chua khoai mdn vdi ri 
mat; N-NH3 cung tdng manh trong 7 ngdy dau rdi 
tdng nhe d cdc giai doan cdn lai. Tuy nhiin, cdc tac 
gia cho biit hdm lugng N-NH3 Id 34,9 g N/kgluc 28 
ngay ii chua, thap hon nhilu so vdi kit qua d thi 
nghiim ndy. 

Lupng N-NH3 dugc hinh thdnh Id do su khir 
amin bode do boat ddng cua cde vi sinh vdt gdy thdi 

ti-ong giai doan dau cua qud trinh Iln men. N-NH3 la 
mdt chl tiiu quan trpng de ddnh gid chat lugng khdi 
u. Khi N-NH3 cao sd Idm cho khdi u cd mui khd chiu, 
sam mdu va bi hdng. 

Do dd, cac nghiem thiic cd phu gia ri mat cd 
chat lugng tdt nhat do nd cd hdm lugng N-NH3 tiiap 
nhat vd khdi u khdng cd chat phu gia ed chat lupng 
kem nhat. Dilu ndy dugc giai tiiich Id vile bd sung ri 
mat ldm cho qud trinh Iln men lactic xay ra nhanh 
hon, pH ti-ong hd u giam nhanh vd Idm giam ddng kl 
boat dpng ctia vi khuan phdn giai protem (Mc 
Donald, 1981; Raa et al., 1983). 

6. Anh hudng aia ch^t phy gia vd thdi gian ii 
chua din hdm lugng xo thd 

Kit qua xdc dinh hdm lugng xo tiid (CF) cua 
khdi li dugc trinh bdy d bang 6. 
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Bang 6. Anh hudng aia chdt phu gia vd thdi gian u (ngdy) din ham lugng CF (%DM) 
Nghidm 

thirc 
BC 
BCSC 
BCIOC 
BCSRM 
BCIORM 
BCSS 
BCIOS 
SEM 
P 

Ham lugng CF tai thdi diem ii chua (%VCK) 
0 

"13,99" 
"13,62" 
"14,29" 
"13,35" 
"12,02" 
'10,08 
'9,42 
0,275 
0.001 

7 
"15.03"" 
"13.91" 
"14,97"" 
"13,87"" 
"12,52" 
'10,89"" 
'11,05 
0,263 
0,001 

14 
"15,67"" 
""14,15" 
"15,29"" 
""14.06"" 
"'13,15"" 
"'12,44" 
''11,39" 
0,343 
0.001 

21 
"15,15"" 
"14,37" 
"15,82"" 
"14.79"' 
"13,95"' 
"11,78"" 
"11,53" 
0.367 
0,001 

56 
"16,2" 
""15,2" 
"16,11" 
""15,35' 
"14.70' 
'12.77" 
'12,21" 
0,283 
0,001 

SEM 

0,332 
0,17 
0,357 
0,274 
0,279 
0,414 
0,279 

P 

0,009 
0,001 
0,033 
0,003 
0,001 
0,005 
0,001 

^ 6^ c: phia trai cimg cdt, phia pbii cimg hing 

Tai mdi thdi diim ham lugng CF cua cdc nghiem 
thirc khac nhau cd su sai khac (P<0,05). Ham lugng 
CF ban dau cao nhat d edc nghiem thiie BC. BCSC, 
BCIOC, BCSRM vd BCIORM (12-14.3%) vd tiiap nhat 
d cdc nghiem tiiirc BCSS vd BCIOS (9.4-10,1%). CF 
ddu tdng nhe qua cdc thdi diem ii chua (P<0,05) d tat 
ca nghiem thire. Kit qua nay phii hgp vdi kit qua cua 
Nguyin Thac Hda vd CS (2002), khi u chua ram tuoi 
thi CF tdng tii 33,96 Iln 34,67% sau 90 ngay u. Ngugc 
lai, Du Thanh Hdng vd Preston (2009) cdng bd hdm 
lupng CF giam tir 11,8 xudng 11,3% khi ii Id mdn vdi 
ri mat vd giam tir 16,5 xudng 15,6% khi u thdn mdn 
vdi ri mat d 56 ngdy. Trong khi dd, Nguyin Vdn Hai 
vd CS (2009) kit luan: khdng cd su sai khde vl ham 
lupng CF ngpn mia trong qud trinh u chua. 

IV. KET LUAN VADE NGHI 

Ld bdp cai phu pham ed thi u ehua dl Idm thiic 
dn cho vdt nudi, ngay ca khi ii chua md khdng sir 
dung chat phu gia ciing eho kit qua tdt Tuy nhiin, 
ham lupng N-NH3 tdng cao (11,54 vd 102,2 g N/kg 
tai 0 vd 56 ngdy) cd thi dnh hudng din gid tri dinh 
dudng vd khd ndng sir dung cua Ipn. 

Cdc chat phu gia: cam gao, ri mat vd bdt sdn diu 
cd thi sir dung (ty II 5%) dl ii ehua bdp cai. Din 8 
hian li chua, pH vd cdc chi tieu khde diu ndm d mirc 
cho phip khi sir dung dl ldm thirc dn cho Ign. Trong 
dd, ri mat Id phu gia tdt nhdt vi cd ham lugng N-NH3 
tiiap nhdt (66-73 g N/kg tai 8 tiian u) so vdi 73-102 g 
N/kg (vupt mirc khuyin cdo) d cdc phu gia cdn lai. 
Vl vay, nin sir dung phu gia ndy de ii ehua Id bdp cai 
phu pham de lam thirc dn cho Ign. 

Nin tiln hdnh cdc thi nghiim ddnh gid gid tii 
dinh dudng thdng qua vdt nudi dua trdn kit qua 

a mirc do P<0,05. 
nghiin ciiu ndy dl cd thi dp dung vdo thuc tiln sdn 
xuat. 
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EFFECTS OF ADDITIVES ON NUTRITIVE VALUES OF ENSILED CABBAGE BY-PRODUCTS FOR PIGS 

Le Due 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 (NH3-N) contents of ensiled CBP and CBP ensiled 
with CM increased significantiy one week after ensiling (6-7 times), and the NH3-N concentration continued 
to increase sLghtly up to 56 days after ensiling in all p-eatments. However, the NH3-N 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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