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TOM TAT

Vat li¢u nano st dyng lam phan bén vi lugng trong nganh tréng trot dé ting nang sut va chét lugng cay

trong dang ngay cang duoc g dung rong réi trén toan thé gisi. Viée st dung cac loai san phdm trong trot lam
thirc 4n trong chan nudi cin dwgc danh gia mirc d¢ an toan sinh hoc ddi véi sirc khoe vét nudi va con nguoi.
Trong nghién citu nay, hat ngd thu hoach tir cac 16 c6 xit Iy nano ddng (nCu) trudc nay mam duoc st dung lam
thirc an cho ga thir nghiém. Sau khi xur ly, ga dugce kham md va danh gia cac chi tiéu vé ty 18 séng sot, sy thay
d6i khéi luong co thé, ham luong khoang c6 trong thit ga va muc do tén thuong chire nang gan, than va mot s6
o quan khéc. Két qua cho thay, hat ngd xir Iy véi nCu trude niay mam o hai nong d¢ 20 mg/kg va 1000 mg/kg
hat giéng khéng anh huéng dén hoat do cac enzyme ALT, AST va nong do creatinin trong huyét tuong ga,
khong 6 su khéc bit gifra cac 16 thi nghiém (p > 0,05). Ngoai ra, khéi luong co thé ga, khoi luong va ciu trac
bé mit gan, than va cic co quan khac nhu tim, phéi hay hé tidu héa déu nim trong gidi han binh thuong va
ham lugng khodng trong thit ga khong c6 sw khic biét o rét so voi 10 d01 chimg. Piéu nay cho thdy hat ngd
dugc xir Iy cung nCu trude nay mam & ndng d6 t6i wu 1a 20 mg/kg hat giéng va ché phdm nay 14 an toan khi sir

dung lam thirc an cho ga.

Tir khéa: Hat nano, hat giong ngé, déng vit thir nghiém, an toan

DAT VAN BE

Trong nhitng nim gan ddy, v6i nhidu wu diém
vuot trdi, cong nghé nano da dugc Gng dung trong
nhiéu linh vuc cua doi séng va dat dugc nhiéu thanh
tyu dang ké. Viéc st dung vat lidu nano trong nganh
noéng nghiép dé tang ning sudt va chat lugng ciy
trdng duoc quan tim nghién ciru va mg dung rong
rai nho vao cac dic diém ndi troi nhu kich thude vat
liéu dac biét nho va dac tinh quang hoc doc dao
(Shiwen et al., 2014). Mot s6 ché phim nano da
duogc danh gia 1a an toan dbi voi vat nudi khi sir dung
lam thirc an (Mohammadi et al., 2015). Nghién ctru
trong linh vuc y sinh dugc ciing ¢6 yéu cdu ndng do
cuia cac hat nano kim loai sir dung trong hd trg y té
va diéu tri bénh giéi han & trong ngudng cho phép.
Khi sir dung & ndng d6 vira phai, ching c¢6 tic dung
tich cuc, dong gop nhu mot chat trung gian lam ting
kha ning hip thu cac chat va ting tinh sinh kha dung
ctia thube. Bén canh dé, cac hat nano kim loai con ¢
tac dung nhu khoang chat cin thiét ctia co thé, ting

cuong strc khoe thong qua cac phan tng sinh ly trao
d6i bom ion va ting cudng mién dich bang cach kich
hoat su tra 16i khang viém, chdng lai cac phan tmg
tao géc acid ty do chéng lai bénh tat (Wang et al.,
2013; Fuetal., 2014).

Gan day, cac chit phu gia thire &n nhu khoang vi
luong ¢ dang hat nano c6 thé duoc sir dung hiéu qua
dé dap ung yéu cdu vé khoang chét trong thirc in gia
suc va gia cam voi cac uu d1em nhu hoat tinh sinh
hoc tét hon va khi st dung can lidu lwong nho (Gopi
et al., 2017). Trong nghién cGru ctia Sadeghian va
ddng tac gia (2012) khi bd sung 1 mg/kg hat nano Se
vao thirc an cda ctru, nhan théy hat nano Se c¢6 vai
trd quan trong chdng lai su peroxy hoa, yéu t6 giy
pha hiy mang lipid té bao. Tuong tu, & dé duc, viée
bd sung hat nano Se vdi nong d6 0,3 ppm lam ting
khéilugng dé trong ca qué trinh nuéi dudng. Pdi véi
kha ning sinh san & dé duc, bé sung 0,3 mg/kg nano
Se (60 - 80 nm) vao thirc an lam ting chét lugng tinh
trung (Shi et al., 2010). Viéc bd sung thém hat nano
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Cr cho lgn nudi & giai doan cudi ky lam giam déng
ké lwong glucose, ure, triglyceride, cholesterol va
acid béo khong no trong mau, nguoc lai, ndng do va
hoat tinh ciia enzyme lipase trong huyét tuong tang
lén dang ké. Ciing co su ting lén cua yéu td ting
trudng tuong ty insulin 1 (IGF-1), trong khi luong
insulin va cortisol huyet tuong giam déng ké. Ngoai
ra, bd sung hat nano Cr ciing lam ting kha ning
mién dich biéu hién béng nf)ng dd cua cac khang thé
immunoglobulin IgM va IgG ron huyét tuong cao
hon (Wang et al., 2007). O lon con, viéc bd sung
nano Cu v6i ndng d6 50 ppm kich thich sy ting
truong, cai thién mirc d6 tiéu hoa chét béo tho tao
nang lugng (Gonzales-Eguia ef al., 2009). Ddi voi ga
thit, bd sung hat nano Se véi néng d6 0,15 - 1,20
mg/kg thit vao ché d¢ an cta ga cho thay ting ti 18
song sot va khbiluong ciia ga hang ngay (Hu er al.,
2012). Néng dd va hoat tinh cua enzyme xuc tac
phan tmg chdng oxy hoa trong huyét twong ciing
tang 1én khi bd sung nano Se trong ché do an cia ga.

Ngoai nhitng ung dung tiém nang rét lon cua vat
liéu nano trong trong trot, chdn nuéi va 'y te nhiing
anh hudng bat loi co thé c6 cua vat liéu nano tac
dong dén moi truong, co thé sdng va chit lugng cua
san phém nong nghiép ciing nhan dugc sy quan tam
nghién ctru. Vit li¢éu nano da dugc chi ra c6 kich
thudc nho, dé dang tham gia vao cic phan ung héa
hoc va c6 kha ning tao ra cac hop chit méi véi cac
tinh chat chua duoc biét dén. biac biét trong truong
hop ching dugc sir dung voi ndng do cao c6 thé gay
hai truc t1ep dén cay trong, vat nuobi, m01 truong va
con ngudi. Cac nghién ciru da chi ra ring, cac nano
kim loai tich liy trong co thé nguoi va dong vat véi
s6 lwong 16n hon mtrc cho phép gy hong gan, thén
do céc hoat dong sinh 1y trao d6i chit va bai tiét bi
anh huong. Néu cac nano kim loai nay tich lity trong
co thé mot thoi gian dai gdy ra nhidu tac hai khon
luong (Wang et al., 2013; Fu et al., 2014). Chinh vi
vay, khi sir dung vat liéu nano trong doi sdng, dic
biét trong linh vuc y té stc khoe, cdn chu y dén
ngudng nong d cho phép cua cac nano kim loai tiry
vao muyc dich str dung.

Trong nghién ciru nay, hat giéng ngd trudc nay
mam duge xur 1y bang nano déng (nCu) va hat ngo
thu hoach dwoc sir dung lam thirc dn cho ga Ri. Dé
danh gia mirc d§ an toan sinh hoc ctia nhitng hat ng6
nay, nghién ctru danh gia ty 16 6m/chét, khéiluong,
chi s6 sinh héa trong huyét twong, hinh thai cia t6
chire tim, gan, than, phéi, hé tiéu hoa va ham lugng
nguyén t6 khoang trong thit ga thi nghiém dugc phan
tich va so sanh.

510

Nguyén Thi Xuén e al.

VAT LIEU VA PHUONG PHAP
Vit liéu

Gidng ngd lai LVN 092 do Vién Nghién ciru
Ngb chon tao, c6 dac diém chiéu cao dong bép kha
thip, bo ré chan kiéng va cdy khoe nén chéng d6 kha
tdt. Hat giéng duogc lya chon k¥ védi cac dac tinh: hat
nay, sang bong, dong déu vé kich thudc va khong bi
sau mot. Hat gibng ngd dugc xir 1y voi nCu & hai
nﬁ)ng do khac nhau: Cong thirc 1 st dung nCu ¢
ndng d6 téi vu (20 mg/kg hat glong) va cong thtc 2
s dung nCu ¢ nong d can e ché (1000 mg/kg hat
gidng). Nong do t01 uu (20 mg/kg hat glong) 1a ndng
d6 don vi san xuét va cung cap ché phim phan nano
vi lugng bon 14 (Vién Cong nghé moi truong, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam) danh
gi4 1a t6t nhat cho sinh truong va phat trién cta cay.
Déi chung 1a hat ngd khong xir Iy nCu. Hat gidng
ngd sau xir Iy nCu dwoc gieo trong & 9 6 thi nghiém.
Thi nghiém gdm 3 cong thirc (2 cong thirc xir ly
nano nong d6 khac nhau va céng thic dbi chimg
khong xir 1) véi 3 1an nhic lai. Phuong phap chim
soc va bon phan theo Quy dinh Khdo nghiém 01-56-
2011 cua BO Nong nghiép va Phat trién néng thon.
Hat ng6 thu hoach tir cac cong thirc thi nghiém dwoc
st dung lam thirc an nudi ga.

Ga Ri thuan chung (54 con) dwoc mua tai cong
ty Hat thoc vang, Ha Noi tir lac méi sinh. Ga dugce
nudi bang gao va ngd trong 3 thang. Sau 3 thang,
khdi lwong mdi con khoang 0,8 kg déu c6 thé chét
khoée manh khong bénh tit va khong hinh thai bét
thuong dugc sir dung cho cac thi nghiém tiép theo.
Quy trinh cham soc, nudi dudng va phong bénh thuc
hién theo khuyén c4o ciia Trung tim Nghién ctru Gia
cdm Thuy Phwong, Vién Chan nudi.

Phuong phap nghién ciu
X ly ga thi nghi¢m

Ga dugc chia lam 3 16 thi nghiém, mdi 16 gdm
18 con duoc nhét riéng vao 3 chudng. Ga dugc nudi
bang hat ngd thu hoach tur cac 16 dbi ching va 16 xir
Iy hat nano truéc nay mam (thi nghiém 1I: ngd thu
hoach tir 16 thi nghiém xtr Iy nano ¢6 ndng d¢ tdi wu;
thi nghiém 2: ngd thu hoach tir 16 thi nghiém xur ly
hat nano c6 néng do & mirc can wc ché). Nghién ciru
duogc danh gia/ kiém chimg tai 4 thoi diém 1a ngay 0,
21, 35, 45 sau xu ly nCu. Ga duogc nhét riéng trudc
mot ngay, khong cho an, chi cho udng nuée. Két
thiic ky nuoi, 6 con ga & mdi 16 thu nghiém dugc lya
chon dé danh gia chi s sinh héa trong huyét twong,
mé kham dé danh gia cac té chuc tim, gan, than,
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phdi, hé tiéu hoa va thanh phan khoang chat cua thit.
Khdi luong co thé ciia ga ¢ mdi 16 thir nghiém dwoc
thu thap ¢ ngay 0, 21, 35 va 45 st dung can dién tir
¢6 dg chinh xac 0,01 g.

Phan tich chi sé sinh héa

Sau 45 ngay xur ly, miu mau cia ga dugc thu
thap dung trong dng chdng dong bang EDTA, sau d6
méu méau duoc quay ly tim toc ¢ 4000 rpm trong 10
min dé thu thap huyét twong va trit déng & -20°C cho
dén khi thuc hién cac thi nghiém tiép theo. Céc chi
s6 sinh hoa dé danh gi4 chirc ning cua gan gdbm ALT
(alanine aminotransferase) va AST (aspartate
aminotransferase), chi s sinh hoa dé danh gia chuc
nang cua than 1a creatinine dugc phan tich bang may
phan tich sinh hoa ty dong (Hitachi, Tokyo).

Xir Iy 56 liéu

Céc sb lidu nghién ciru duge xir 1y théng ké theo
phuong phap phap unpaired Student z-test. Sy khac
biét co6 y nghia khi gia tri p <0,05.

KET QUA VA THAO LUAN

Pinh gi ty 1é nudi sdng va sy thay dbi khdi lwgng
co thé cia ga

Trong qua trinh nudi ga bang ngd, mdi 16 co 1-2
con ga thir nghiém chét. Nguyén nhan chu yéu 1a do
ga mic bénh thiy dau dan dén an kém, gy yéu va
chét. Pay 1a bénh ngoai da nén rat dé lay lan tir con
nay sang con khac trong dan. Bénh dau ga rat dé bi
miéc phai trong qua trinh nudi ga phu thugc vao thé
trang timg con ga, ga ¢ thé khoi bénh hodc c6 thé
kém an va chét sau do.

Ngoai viéc kiém soat lidu luong ngd bd sung
trong ché d6 an hang ngay, khéi lugng co thé cua ga
ciing dugc thu thap tai 4 thoi diém 1a ngay 0, 21, 35,
45 sau xir Iy nCu (Bang 1). Két qua phan tich thong
ké cho thay khong c6 su khac biét vé su thay d6i can
ning cac ca thé ga cia 16 ddi chimg so véi 16 thi
nghiém 1 (p >0,05), tuy nhién sy thay d6i vé khdi
luong co thé ctia ga & 16 thi nghiém 2 giam nhe so
v6i 16 d6i chimg nhung sy khac biét nay khong c6 ¥
nghia thong ké (p = 0,329) (Hinh 1).

Bang 1. Khéi lwgng clia ga nudi bang hat ngd thu hoach tir cac 16 dbi chivng va thi nghiém.

Lo Khéi lwong cta ga (kg/con)
Ngay 0 Ngay 21 Ngay 25 Ngay 45
Déi chirng 0,82 £ 0,06 1,12+ 0,014 1,32 £ 0,032 1,75+ 0,07
Thi nghiém 1 0,81 £0,04 1,10 £ 0,075 1,30 £ 0,058 1,72+ 0,09
Thi nghiém 2 0,82 £ 0,025 1,04 £ 0,123 1,15+ 0,153 1,67 £0,152
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Hinh 1. Khéi lwong (kg) ctia ga sau 45 ngay nudi bang hat ngo thu hoach tir cac 16 dbi chirng va thi nghiém.
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Khoéng chi theo ddi qua trinh tang khdi lugng co
thé cia ga, biéu hién bén ngoai ciia ga trong qua
trinh nudi ciing dugc giam sat va danh gia. Két qua
cho thay hiu hét ga ¢ cac 16 déu an udng, hoat dong,
¢6 phan va nudce tiéu binh thuong, 16ng muot, khong
¢6 hién tuong ri. Didu nay c6 nghia la san ph'fun ngo
hat dugc thu hoach tir cac 16 xu ly hat giong bang
nCu khéng giy anh huéng dén khéi lugng co thé ga.

Pinh gia mirc d9 ton thwong gan

Gan 13 t6 chirc dam nhan nhiéu chirc ning
quan trong trong co thé nhu tham gia vao tong hop
va chuyén hoa lipid, protein va glucose trong thirc
an thong qua hoat dong cua té bao gan va qua
trinh bai tiét mat. Cu 1a nguyén t6 khoang cin
thiét cho hoat dong cua té bao gan thong qua qua
trinh trao dbi sinh 1y trong gan, tuy nhién néu
cung cép qua nhiéu Cu gdy anh hudong téi gan vi

Nguyén Thi Xuan et al.

Cu v6i ndng d6 cao cam ung su chét apoptosis ciia
té bao gan, chinh vi vay anh huéng truc tiép t6i
chitc nang gan (Vi Dinh Vinh, 2001). Trong
nghién ctru nay, danh gia ban dau vé t6 chirc hinh
thai gan & céc cd thé ga thir nghiém cho thy
khong co biéu hién bat thuong vé hinh dang, mau
sdc va kich thudc cia gan trong cac ca thé ga thi
nghiém. Cy thé 1a cac miu gan déu c6 mau nau
nhat, bé mit gan nhan bong, md gan ddong nhit,
khong c6 du hiéu ton thuong hay hoai tir.

Bén canh d6, khdi lugng gan cta cac mau ga
dugc can béng can dién t&r ¢6 d6 chinh xac 0,001 g
(Bang 2) va phan tich théng ké danh gia su khac biét
gilra céc 16 thu nghiém. Két qua cho thay khong co
su khac biét giira khdi lugng gan cua cac ca thé ga
trong cac 16 thir nghiém (gia tri p giita 16 d6i chimg
va céc 10 thi nghiém > 0,05).

Bang 2. Khéi lwgng gan & cac ca thé ga sau 45 ngay x& ly dwoc chon ngau nhién tir 3 16 thir nghiém.

Déi chirng Thi nghiém 1 Thi nghiém 2
Khéi long trung binh gan (g) 13,56 + 0,83 12,54 + 1,66 13,53 + 4,08
Giatrip 0,314 0,989
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Hinh 2. Nong do enzyme ALT (A) va enzyme AST (B) trong huyét twong ga do dwoc sau 45 ngay nudi ga bing ngd thu

hoach tir cac 16 dbi chirng va thi nghiém.

Danh gia mirc do tén thuong té bao gan duogc
danh gia thong qua dinh lwong ndng do cac
enzyme ALT va AST trong huyét twong. Cac
enzyme nay dugc tiét ra tir té bao gan khi dugc
kich hoat va di vao mau. Binh thudng, té bao gan
¢ trang thai tinh chwa dugc kich hoat nén tiét ra
mot sd luong rat nho cac loai enzyme nay. Khi c6
t6n thuong gan nhu bi nhidm virus, viém gan hoic
gan bi phoi nhi®m v&i hoa chét, kim loai néng do
cao... dan t6i hoai tir té bao gan va nhiing té bao
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nay tiét ra cic enzyme trén vao mau v&i ham
luong cao. Khi ham lugng enzyme ALT va AST
trong méau cang cao phan anh tinh trang ctia gan
cang toi t& (Crook, 2006).

Két qua & hinh 2 cho thay khi so sanh ndng do
enzyme ALT trong huyét trong ciia ga & thi nghiém
1 va thi nghiém 2 vé6i ddi ching, gia tri p 1an lugt 1a
0,61 va 0,69 va ndng do enzyme AST trong huyét
twong ga ¢ thi nghiém 1 va thi nghiém 2 véi dbi
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ching, gid tri p lan luot 12 0,13 va 0,56. Két qua nay
chimg t6 ndng do enzyme ALT va AST trong huyét
tuong cua ga ¢ cac 16 thi nghiém khong c6 su khac
biét c6 ¥ nghia théng ké. Pidu nay cho thdy chirc
nang gan ga khong bi anh huong khi cho an ngd thu
duoc tir hat giéng c6 xir 1y nCu.

DPanh gia cau tric va chirc ning than ga

Than 14 t6 chirc bao gdm rét nhiéu don vi tiéu cau
than tham gia dam nhiém chirc nang loc, hép thu va bai
tiét cac chat dugc tao ra tir qua trinh trao ddi chat trong
co thé. Thong qua cac hoat dong sinh ly trao d6i bom
ion trong tiéu cau thén, cac chat duoc gitlr lai hodc dao
thai qua nudce tiéu. Mdi phan cau tao khac nhau trong
don vi than dam nhén cac chitc nang khac nhau thong
qua qua trinh khuéch tan gradient néng d6 hoac/va hoat
dong cua bom ion chu dong hodc bom bi dong can
nang lugng, do d6 ton thuong nhu mo than dan dén sy
hip thu tr¢ lai nhimg chit can phai dwoc dao thai ra
Kkhoi co thé qua nudc tiéu nhu ure, creatinine... Su gitt
lai cac chat nay trong thoi gian dai din dén co thé bi
nhiém doc gay anh huong dén sirc khoe thé chat mot
cach nghiém trong (Levey et al., 20006).

Twong ty nhu gan, cac nguyén t6 khoang nhu
Cu khi duoc cung cip v6i lwong vira da s& c6 loi cho
quéa trinh trao d6i chat trong than. Tuy nhién néu
cung cép quéa nhiéu Cu, su trao ddi cc chét trong
than bj réi loan 1am ton thuong than, anh hudng dén
chirc nang than. Vi vay, viéc kiém tra truc quan md
than trong nghién ctru nay 1a budc can thiét ban dau

(WHO, 2000; Vi Pinh Vinh, 2001). Qua danh gia
tryc quan cho thdy khong c6 bat thuong nao trong
kich thudc, hinh dang va mau sdc cua cac day than
nghién ctru gitra 3 16 thi nghiém. Ca hai day thén cta
mdi c4 thé c6 mau nau nhat, déu nhau, khong c6 hién
tuong  nude. Nhu viy, budc dau cho thiy cdu tric
than khong bi anh huéng khi cung cdp ngé thu duge
tir hat gidng ¢ xir Iy nCu vao ché d6 an. Tuy nhién,
dé danh gid sau hon tinh an toan sinh hoc cua ché
phim nay 1én chirc ning than, danh gia chi sd sinh
hoa chirc ning than 1a mot trong nhiing tiéu chi can
thuc hién tiép theo (Rule et al., 2004).

Mot trong nhitng chi s6 sinh hoa danh gia chuc
nang cua than dugc ap dung trong xét nghiém lam
sang thuong quy hién nay 1a creatinine, san phim
duoc tao ra tr sy thodi bién cua enzyme
creatinphosphate dong vai trd quan trong trong viéc
chuyén hoa thtrc an thanh ning luong (Rule et al.,
2004; Levey et al., 2006). Creatinine sau khi dwoc
tao ra s€ vao mau, dén than va dao thai thai qua nudce
tiéu. Ham lugng creatinine ting cao trong mau
chimg to chirc ning ciia than bj ton thwong khong co
kha nang loai bd hét cac chit cin ba dugc thai ra qua
qua trinh trao d6i chit cua co thé. Két qua ¢ Bang 3
va Hinh 3B cho thiy ndng do creatinine trong huyét
twong ga khong co su khac biét dang ké giita cac 16
thi nghiém (khi so sanh thi nghiém 1 va thi nghi¢ém 2
v6i dbi chimg, gid trj p lan lugt 13 0,223 va 0,072).
Dleu nay cho thiy ga dwoc nudi bang ngd thu tir hat
gidng c6 xir Iy véi nCu khong anh huong dén chirc
nang than cua ga.

Bang 3. Két qua ndng do creatinine trong huyét twong ga do dwoc sau 45 ngay nudi ga bing ngd thu hoach tir cac 16 dbi

chirng va thi nghiém.

Déi chirng Thi nghiém 1 Thi nghiém 2
Creatinin (mg/dL) 20,98 + 4,016 18,15 + 1,614 17,30 £ 1,979
Giatrip 0,223 0,072
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Hinh 3. Nong do creatinine trong huyét twong ga do dwoc khi nudi ga bang ngd thu hoach tir cac 16 ddi chirng va thi nghiém.
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Pinh gia ham lwgng nguyén t6 khoing trong
thit ga

Bén canh danh gia muc do tén thuong chic
nang gan va than cua ga khi dugc cho an hat ngd thu
hoach tir hat gidng xir 1y véi nCu trude nay mam,
viéc xac dinh ham luong cua cdc nguyén t6 khoang
c6 trong thit ga cling phan anh mét phin mtc d¢ an
toan ctia ché pham ngd nay ddi véi ga. Ham lugng
cac nguyén t6 kim loai khi tich lity trong thit ga vuot
ngudng cho phép anh huong tdi sttc khoe con nguoi,
c6 thé gy dot bién gen va ung thu khi con nguoi st
dung ching lam thirc an. Két qua trong nghién clru
nay (Hinh 4) chi ra ring ham lugng cac nguyén t6
kim loai Hg, Pb, Cd, Cu va Sn do dugc khong co su
khac biét vé ndng do cua cac nguyén t6 ndy trong ci
3 16 thi nghiém.

Nguyén Thi Xuén e al.

Pinh gia té chirc tim, phdi va hé tiéu héa cia ga
thudc cac 16 thir nghiém

Ngoai nhitng chi tiéu danh gia da chi ra ¢ trén,
quan sat danh gia tryc quan va do khéi lugng mot s6
co quan khac nhu tim, phdi va hé tiéu hoa ciing duoc
kiém tra. Nhimg quan sat va phén tich budc dau cho
thdy cdc mau phdi déu c6 mau héng nhat, mo ddng
nhét, khong phti né va can ning ngang nhau; tim c6
kich thudc, hinh dang, mau sic va khbiluong déu
nhau; hé tiéu hoa binh thuong, khéng xuét hién du
hiéu ton thuong. Panh gia chung cho thiy khong co
bat thudng xay ra trong cic co quan ndy & cac 16 ddi
chimg va 16 thi nghiém. Diéu nay cho thdy cac loai
ché pham ngé nay khi sir dung lam thirc an cho ga,
khong anh huong tdi cac té chire tim, phdi va hé tidu
héa cua ga.
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Hinh 4. Ham lvong nguyén t6 khoang trong thit ga x(r ly bang ngd thu hoach tir cac 16 déi chirng va thi nghiém.

KET LUAN

Nghién ctru vé anh huéng cua hat ngd duge xir
Iy cting nCu trudc nay mam tac dong téi cu tric va
chirc nang gan, than va cac co quan khac cia ga, két
hop véi két qua nghién ciru trude cia ching toi
(nghién ctru chua cong bd) da chi ra rang, hat ngd
duoc xir 1y voi ndng d6 20 mg/kg hat gidng trude
nay mam c6 lgi cho qua trinh sinh truéng, phat trién
va chit lugng hat ngd va ché phdm nay 1 an toan khi
dugc st dung lam thirc &n chinh cho ga nuéi. Nhiing
hat ngd duge xur 1y cung nCu véi nong do 1000
mg/kg hat gidng truéc nay mam ciing khong anh
huong dén cac qua trinh sinh 1y hoc cuia ga.

L(‘N)’i cam on: Nghién curu nay q‘u,oc thyc hién duoi sy
ho tro kinh phi cua Hop phan IV “Nghién cuu co
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ché tac dong va danh gia an toan sinh hoc cua cac
ché pham nano dwoc nghién civu trong dir dn”’ thuée
Dy an trong diém cd'p Vien Han lam Khoa hoc va
Cong nghé Viét Nam “Nghién cuu ung dung cong
nghé nano trong néng nghiép” (Ma 56
VAST.TD.NANO-NN/15-18).
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ATTAINED FROM NANO-COPPER

Nguyen Thi Xuan'?, Do Thi Trangl, Le Thi Thu Hien"?
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SUMMARY

Metal nanoparticles used as micronutrient fertilizers in cultivation to improve both the quality and the quantity
of the crop have been extensively utilized. The application of these nano-formulations for animal feed needs to be
determined the biosafety to the health of humans or animals. In this study, maize seeds were treated with
nanoparticle copper (nCu) (20 mg/kg and 1000 mg/kg dry weight (DW)) and their grain productions were used for
chicken feed. After treatment, the chickens were monitored the survival rate and changes in body weight (BW) gain
and finally were sacrified to determine morphology and/or function of systemic organs including liver, kidney and
some others as well as analyze the mineral contents in the muscle tissues. As a result, the serum levels of ALT, AST
and creatinine were not significantly different among the treatment groups as compared to the control group (p 0
05). In addition, the BW gain, the weight and morphology of the organs including liver, kidneys, heart, lungs and
gastrointestinal tract were within normal limits and no significant difference among the groups was observed.
However, the BW gains of the chickens, which were fed with maize grains attained from 1000 mg/kg DW nCu-
treated seeds, tended to be less than that of the control chickens. Therefore, maize grains derived from 20 mg/kg DW

nCu-treated seeds are safe to feed chickens.

Keywords: Biosafety, chicken, nanoparticle copper, maize
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