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ABSTRACT

This paper examined the effects of nano mineral supplementation of diets on the growth of pigs.
The total of 180 pigs used for this study were classified into 4 experimental groups and one
control group. The results showed that the weight of pigs at the beginning and the end of the
experiment was insignificantly different between experimantal and control groups. The same
daily gain weight was observed between experimental and control groups. However, the feed
conversion ratio (FCR) of four experimental groups I, I, 111 and IV is 3.00 + 0.28, 2.95 + 0.11,
2.85 + 0.19 and 2.90 + 0.24, respectively, that were lower than of the control groups, i.e. 3.17 £
0.42. The mineral content of Fe, Cu, Zn and Mn in liver of pigs in all the experimental groups is
lower than that in liver of pigs in the control group. In addition, the amount of Fe and Zn metal in
urine and feces of the experimental groups is also lower than in the control group. The results of
our study showed that the addition of nano minerals in diets for pigs not only reduced the feed
conversion ratio in pigs, also decreased the amount of minerals releasing into the environment.
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ANH HUONG CUA BO SUNG KHOANG NANO TRONG KHAU PHAN
THUC AN PEN KHA NANG SINH TRUONG CUA LON THIT

Hoang Nghia Son
Vién Sinh hoc nhiét d6i, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
Ngay nhan bai 25-12-2019, ngay chip nhan 10-3-2020

TOM TAT

Nghién ctru nay dwoc thyc hién nham danh gia anh huong cua viéc bé sung nano khoang trong
khau phan thirc an dén sy tang truong cua lon thit. Tong sé 180 lgn thit sir dung cho nghién ciu
nay, duoc chia thanh 4 nhém thi nghiém va nhém déi chiing, mdi nhém 3 6, mdi 6 12 con
(twong ang 3 Ian 1p lai). K&t qua nghién ctu cho thay, khoi luong lon thit Itic bt dau va két thic
thi nghlem khéng c6 su khac biét vé mat thong ké. Khéi lugng tang trong/ngay cua lon thit gitra
nhom ddi chiing va nhém thi nghiém nhu nhau. Tuy nhién, chi sé chuyén héa thic an cua 4
nhom thi nghiém I, 11, 11l va IV teong (ng 3,0040,28; 2,95+0,11; 2,85+0,19 va 2,90+0,24 déu
thap hon so véi nhém ddi chimg (3,17+0 42) Ham lugng kim loai Fe, Cu, Zn va Mn ton du trong
gan lon thit déu thap hon so véi & nhom ddi Chu’ng Ngoai ra, lugng kim loai Fe va Zn trong nudc
tiéu va phan cua cac nhom thi nghiém ciing thip hon so véi nhom d6i ching. Cac két qua trén
cho thay viéc bd sung nano khoéng trong thirc an da gitip ting kha nang chuyén hoa thic an &
lon thit, giam Iuong thirc an cho 1 kg tang trong dong thoi 1am giam lwong cac kim loai thai ra

moi truong.

Tir khoa: Khoang nano, tang trong, ton du kim loai, ti I& chuyén héa thirc an (FCR).

*Pja chi lién hé email: hoangnghiason@yahoo.com

MO PAU

Khoang chat, dac biét 1a vi khoéng, dong
vai tro rat quan trong trong su sinh truéng va
phét trién caa lon. Mot so khoang chat nhu
canxi (Ca), clorua (ClI), dong (Cu), idt (1), sat
(Fe), mangan (Mn), phét pho (P), selen (Se),
natri (Na) va kém (Zn) dudi dang phu gia thuc
an dugc bd sung thuong xuyén vao ché d¢ an
cua lon (Morrls 1987). Khoang chit ho tro tir
chirc nang cau tric_trong xwong dén nhiéu
phan ng hoa hoc can thiét cho viéc duy tri,
tdng truong, sinh sin va lon cho con bu
(Conrad et al., 1980). DPong, sit va kém dugc
b6 sung vao thuc an cho lon nhu chat kich
thich tang tnrong, khoang chét thiét yéu, chat
dién giai va giam tiéu chdy & lon non, hd trg
tiéu hoa cho thoi ky mang thai va cho con bd
o lon néi (Dréau & Lallés, 1999; Burton,
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2007). Cu va Zn déng vai tro quan trong trong
cac qua trinh sinh ly & lon, giGp dap ang yéu
céu tang trudng binh thuong cua lgn (Jacela et

, 2010). Nghién ctu cua Hill & Spears
(2001) cho thay, khi Cu va Zn dugc bo sung &
ham lwong cao trén muc yéu cau cua dong vat
(100-250 ppm Cu va 2.000-3.000 ppm Zn) c6
thé 1am tang hiéu suat tang truong cua lon. Sat
ciing 1a mot thanh phan quan trong khac cho
sy tang truong & lon, tinh trang thiéu méu
thuong lién quan dén lon bi thiéu sat trong ché
do an udng hoic tr moi trwong cua chung
(Anderson & Easter, 1999). Hi¢n nay, viéc bo
sung nano khoang di tro nén pho bién vi
nhieu lgi ich n6 mang lai, nhu ting kha nang
hap thu, giam ham lugng bo sung khoéang, va
dac biét 14 giam lugng khoang thai ra moi
truong. Trong nghién ciru nay chang toi danh
gid anh huong cua viéc bo sung nano khoang
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trong khau phan thirc n 1én sy ting truong
cua lon thit cling nhu danh gia hi¢u qua
chuyén hoa thire @n, dac bigt 1a xac dinh muc
do cac kim loai da dwgc bo sung con ton du
trong phan va nudc tiéu caa lon.

VAT LIEU VA PHUONG PHAP NGHIEN
cuu
Chuin bi thirc dn

Céc loai khoang nano gom nFe, nCu, nzn,
nMn, nSe va nCo dugc cung cap boi Vién
Cong nghé moi trueong, Vién Han lam Khoa
hoc va Cong nghé Viét nam. Trong d6 nFe,
nCu, nZn, nMn va nCo & dang bot; nSe &
dang dung dich.

Hon hop bot nFe, nCu, nZn, nMn va nCo
duoc can va xu ly bang siéu am trong may
siéu am GO8 (Puc) trong 30 phat. Sau do,
dung dich nSe duoc phoi tron vai cac khoang
trén. Luong thirc an phu hgp s¢ dugc tron véi
hdn hop trén véi tée @6 200 vong/phut
(thuong thi lugng thic dn va khoang tuong
tmg dugc tinh dé cho lgn an trong 1 tuan,
neu nhieu qua thirc @n de bi moc, neu it qua
s€ ton nhicu cong phoi tron). Thire an sau khi
tron nano khoang dwgc chuan bi trong tdi 25
kg, cho an hang ngay. Lugng thic an cho an
tu do va thirc an thira dugc thu gom, can vao
Cudi ngay.

Thiét ké thi nghiém

Thi nghiém dugc thuc hién tai trang trai
Chu Quang Diing, xa Nhi Binh, huyén Hoc
M6n, Thanh phé H6 Chi Minh. Téng cong cé
180 lgn thit 2 mau (Landrac + Duroc) dugc st
dung trong nghién cau nay. Khoi luong trung
binh cua lon luc bat dau thi nghiém khoang
20-22 kg.

Lon dugc danh s va phan thanh 4 nhom
thi nghiém va nhom ddi chung (DC), cac
nhom c6 ty 1é duc, cai bang nhau, m&i nhom
chia 3 8, mdi 6 12 con (twong tng 3 lan lap
lai). Lon thit thuoc nhom dbi ching dugc cho
an bd sung khoang chat vo co theo khuyén
nghi caa NRC 1998 ddi véi lon thit. Lon thit
thudc 4 nhom 1, 11, 11 va IV duoc cho an bang
ché d6 an co ban bd sung khoang nano. Ham
lwong bo sung khoang nano vao thirc in nhom
I (mg/kg thirc dn): nMn = 0,8 mg/kg; nFe = 20

mg/kg; nCu = 2 mg/kg; nCo = 0,1 mg/ kg;
nSe = 0,1 mg/kg; va nZn = 20 mg/kg. Ham
lugng khoang nano duoc sir dung cho nhom
I, Il va 1V lan lugt cao hon 2, 4 va 8 lan so
vai nhom 1.

Po nong d9 kim loai

Mau gan, phan va nudc tiéu caa lon duoc
gui dén cong ty xét nghiém phan tich Viét Tin
(79 Truong Dinh, phuong Bén Thanh, Quan
1, Thanh phé H6 Chi Minh) dé xac dinh ndng
d6 kim loai.

Po khdi lweng lon

Lon dugc giir trong 16ng riéng biét va can
bing can dién tir chuyén dung. Chi s can
nang duoc xac dinh dbi véi lon khi bat dau thi
nghiém va lon xuét chudng. Cac s6 liéu can
nang duoc thu nhan theo timng ca thé lon duogc
st dung trong thi nghiém nay ldc bit dau thi
nghiém va ltc két thac thi nghiém.

Thu thap dir liéu va phan tich théng ké

Anh huéng caa ché d6 an bd sung khoang
nano dén ning suét lon thit dwoc danh gia qua
khéi lugng lon thit tai thoi diém bat dau va két
thuc thi nghiém, ti 1é tang trong, hiéu qua
chuyén héa thic an (FCR), du lugng céc
khoéang kim loai trong gan, phan va nudc tiéu
cua lon thit. Phan tich thong ké dwogc thuc
hién bang one way ANOVA, gié tri P < 0,05
dugc danh gid 1a c6 ¥ nghia thong ké.

KET QUA

Anh hwéng ciaa nano khoang Ién sy ting
trong

Khéi lugng cua cac cé thé lon bt dau thi
nghiém dugc mo ta trong bang 1. Khéi lugng
bat dau thi nghiém giira cac nhom thi nghiém
twong duong nhau va khong co su khac biét
thong ké. Khdi lugng lon ldc két thac thi
nghiém (xuat chudng) ¢ nhém ddi ching,
nhom 1, 11, 11l va IV tuong tng 13 105,82;
104,33; 105,83; 107,43 va 106,57 kg/con
(bang 1). Céac gia tri nay khéng c6 su khac
biét vé mit thong ké. Cac nhém thi nghiém va
nhom dbi ching ciing cho thiy su tuwong
duong trong gia tri tang trong trung
binh/ngay.
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Gia tri FCR (h¢ sd chuyén héa thic an)
ctia nhom ddi chung 14 3,17 £ 0,42, gia tri nay
cao hon so véi cdc nhdm thi nghiém khéc (P <
0,05). Gia tri FCR cua 4 nhém 1, 11, IlI, IV

twong wng: 3,00 £ 0,28; 2,95 + 0,11, 2,85 +
0,19; 2,90 £ 0,24 (hinh 1). Gia tri FCR gitta
cac nhom thir nghi¢m véi nano khoang khong
c6 su khéc biét vé mat thong ké.

Bang 1. Anh huéng cua nano khoang 1én su ting trong cua lon

Chi tiéu theo doi bC Nhoém |

Nhom 11 Nhom 111 Nhom 1V

Khdi luong bat dau

thi nghiém (kg) 21,80+ 0,50

21,67 £ 0,67

21,73+ 0,43 | 21,93+0,41 21,80 + 0,60

Khdi lwong xuat

chudng (kg) 105,82 + 3,43

104,33 £ 2,57

105,83 +1,04 | 107,43+1,92 | 106,57 +2,11

Tang trong trung

binh/ngay (kg) 0992004

0,97 +0,03

0,99+0,01 1,01+0,02 1,00 +£0,02

4.00

3.50

3.00

2.50

2.00

1.50

1.00

0.50

0.00

[

Lol

Lo Lol LoV

Hinh 1. Hé s6 chuyen hoa thirc dn trén lon thit & cac nhom thi nghi¢m,
(*) P < 0,05 (Nhom doi chirng vai cac nhom khac)

Dw lwgng khodng trong gan lgn thit

Ham lugng Fe c6 trong gan lgn thit ¢
nhém PC va nhom 1V 14 cao nhat va khéng c6
su sai khéc gitra 2 nhom nay (178,13 + 16,10
mg/kg va 145,33 = 2,03 mg/kg). Ham luong
Fe c6 trong gan lon thit & ba nhdm I, 11 va Il
tuong tng la 83,20 + 18,64 mg/kg; 78,67 £
11,53mg/kg va 129,00 * 8,33 mg/kg, thip hon
¢6 y nghia théng ké so véi nhom IV va nhém
dbi ching véi P < 0,05. Tuy nhién, khong cé
su khac biét vé mit théng ké trong ham lugng
sit gitra cac nhom I, 11 va II1.

Ham luong Cu c6 trong gan lon thit ¢
nhom BC cao nhat (24,57 + 3,12 mg/kg), cao
hon nhom 1 (13,40 £ 1,00 mg/kg) (P <0,001).
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Ham luong Cu trong gan lgn con & ba nhom
I, I va IV teong ung: 19,43 +1,83; 16,87 +
0,67va 19,50 + 0,61mg/kg, tuy nhién, cac két
qua nay khdng c6 su khac biét vé mat thong
ké.

Ham luong Zn trong gan ¢ lon thit ¢
nhom d6i chimg ciing cao nhat (137,73 +
12,61 mg/kg), cao hon c6 y nghia thong ké
véi P<0,001 so véi bén nhom I, 11, 111 va IV
(85,00 + 6,30; 86,70 + 0,01; 92,90 + 3,10;
102,67 + 1,45 mg/kg). Ham lugng Mn trong
gan & lon thit nhém BC cao nhét (4,44 + 0,39
mg/kg) cao hon c6 y nghla théng ké so voi
ca bon nhém I, 11, Il va IV (2,41 £ 0,17,
2,64 +£0,12; 2,71 £ 0,09; 3,02 + 0,11 mg/kg)
(P <0,001).
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Bdng 2. Ham luong khoang ton du trong trong gan lon thit
Chi t('jeoul theo Nhém BC Nhém | Nhém 11 Nhém 111 Nhém IV
Ej‘(nmlé‘l’(’gﬁ (31861181“—“\/1;5"1,3) 83,20 18,64 | 78,67 + 11,53 | 129,00 + 8,33 (PldengBli;/i(l)il)
gﬁf?ni‘éj’k”gg) (Pzit,(5)1708_~13\,/1$.2|) 1340+1,00 | 19,43 +183 | 1687+067 | 19,50 0,61
gﬁ‘?ﬂigﬁ(’g < 01138'17\3/: ﬁﬁﬁl”, vy | 8500630 | 86,70:£001 | 92002310 | 10267:+145
Eﬁ}“&‘g‘;ﬂg) < o,(;gﬁ/:. (I).'IE;?III, vy | 241£017 | 2644012 | 271009 3,02+0,11

Du lwgng khoang trong nwéc tiéu va phan
lon thit

Trong nudc tiéu cua lon ¢ nhom 1 va Il
khong phéat hién Fe, Cu, Zn va Mn (bang 3). O
nhom 111 chi phéat hién Fe véi ham lugng 0,25

* 0,10 mg/L, ham lugng nay it hon so véi Fe
& nhém BC (0,88 + 0,10 mg/L) va nhém IV
(0,69 + 0,12 mg/L), gitra nhdm DBC va nhém
v khong ¢6 sy sai khéc thong ké. G nhém
DC va nhom IV con phat hién ham lugng Zn
tuong tng 0,15 va 0,05mg/L.

Bang 3. Ham lugng khoang ton du trong nudc tiéu lon thit

Chi tiéu theo doi . . . ) ,
(mg/L) Nhom BC Nhom | | Nhom 11 | Nhom 1l Nhom IV
. 0,88+0,10 0,69+0,12
HamluongFe | o ‘go5vs. iy | - - (0252010 1 005 vs. 1y
Ham lugng Cu - - - - -
K&m (Zn) 0,15 - - - 0,05
Mangan (Mn) - - - - -

Ghi chu: “-”: Khéng phat hién.

Ngoai ra, chling t6i con danh gia ham
luong kim loai Fe, Cu, Zn va Mn ton du trong
phan ¢ lgn thit cia nhom BC va nhom III.
Ham luong Fe va Zn trong phan & nhém BC
(526,00 + 10,00 mg/L va 950,50 =+

14,50mg/L) cao hon c6 ¥ nghia thong ké so
voi nhom 111 (418,00 + 20,00 mg/L va 664,50

+ 114,50mg/L) (bang 4). Ham lugng Cu va
Mn ton du trong phan tuong doi thap va
khong c6 su sai khac gitra 2 nhém.

Bang 4. Ham luong khoang ton du trong phan lgn thit

Chi tiéu theo doi Nhom BC Nhom 111
Ham lugng Fe (mg/L) 526,00 + 10,00 (P < 0,05 vs. I11) 418,00 + 20,00
Ham lugng Cu (mg/kg) 592,50 + 19,50 491,00 £ 26,00
Ham lugng Zn (mg/kg) 950,50 + 14,50 (P < 0,05 vs. I1I) 664,50 £ 11,50
Ham lugng Mn (mg/kg) 436,00 + 15,00 375,00 + 22,00

THAO LUAN

Khoang vi lugng (vi khoang) la cac kim
loai, 1a cAc nguyén t6 dugc dic trung boi mat
d6 va khéi luong nguyén tur twong ddi cao véi
s6 nguyén tir I6n hon 20 (Raskin et al., 1994).
Mot s6 kim loai nhu coban (Co), dong (Cu),

sat (Fe), mangan (Mn), molybdenum (Mo),
niken (Ni) va k&m (Zn) la bat buoc voi ham
lugng nho trong nhu cau cda sinh vat, tuy
nhién luong kim loai ndy du thira c6 thé tro
nén cd hai cho loai sinh vat (Chibuike &
Obiora, 2014). Mac du thyc vat va dong vat
can mot sé kim loai nhit dinh cho su ting
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truéng va duy tri chirc nang cua chung, tuy
nhién, néu luong cac kim loai nay dwoc bd
sung qua muc c6 thé tré nén doc hai ddi véi
chung (Djingova & Kuleff, 2000).

Trong nghién ctu nay, ching tdi nhan
thay khong c6 su khac nhau vé khdi luong lon
ltc két thuc thi nghiém, ciing nhu ting trong
trung binh/ngay, tuy nhién, gia tri FCR & lon
thit cua cac nhém thi nghiém déu giam so véi
nhom ddi chiing. Két qua nay cho thiy kha
ning chuyén hda thtc in cua lon thit & nhém
st dung khoang nano tét hon so v6i nhom dbi
ching. Didu nay chang to thirc an bd sung
khoang nano c6 tac dung giup ting kha niang
sinh truong cua lon thit, gidm lugng thuc an
can dung dé tang trong 1 kg cho lgn. Chlng
t6i nhan thay véi mac bé sung khoéng nano
nhu ¢ 16 111 12 hop Iy nhét, vira gitp lon ting
trong nhanh lai c6 hé sb chuyén héa thic an
t6t nhat. Ngoai ra, viéc sir dung nano khoang
ciing 1am giam ham luwong kim loai ton du
trong gan cua lon thit.

Mac du vi khodng cé tac dong tich cuc
dén chan nudi lon, viéc sir dung céc vi khoang
nay & mic d6 cao sé dan dén 6 nhiém dat noi
phan lgn dugc thai ra trong thoi gian dai (Wei
& Yang, 2010). Diéu nay la do du thira cac
kim loai trong co thé lon va cé thé thoat ra tir
phén ctia ching vao d4t. Hon 95% lugng dong
va kém cua lon thai ra moi truong dugc bai
tiét qua phan (Hays, 2013). Trong nghién ciru
nay, viéc sir dung nano khoang cho thiy su
giam rd rét ham luwong kim loai thai ra moi
truong, Dac biét lon & nhém thi nghiém 111 cé
chi s6 chuyén héa thirc an tét nhat, khong phat
hién cac kim loai Cu, Zn va Mn trong nudc
tiéu, trong khi do, ham luong Fe thap hon
nhiéu so v&i nhom ddi ching. Hon nita, lugng
kim loai Fe va Zn t6n du trong phén ciing thip
hon so véi nhoém dbi chung. Céc két qua trén
cho thdy viéc bd sung cac nano khoang nhu
nFe, nCu, nZn, nMn khéng chi hiéu qua trong
viéc giam chi s6 chuyén hoa thirc dn, ma con
giam luong kim loai ton du trong chat thai cua
lon thit, diéu nay gop phan tang loi ich kinh té
cling nhu giam thiéu tac dong gay 6 nhiém
mai trudng tir chét thai chin nudi.
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