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SUMMARY

DETERMINATION OF RARE EARTH ELEMENT TRACES IN BREEDING FEED
USING ICP-MS METHOD

The concentration of trace rare earth elements (REEs) in breeding feed samples, which were collected
from the experimentally in vivo tests with the poultry and fish was determined by using ICP-MS under
the identical conditions. **In internal standard was used for the measurement on ICP-MS in order to
eliminate of the sample matrix effect. The fine ground samples were ashed at about 650°C in a stove and
digested in a mixture of HNO3 and H20- on the hot plate, then followed by the evaporation until the moist
residue obtained. The residue was dissolved in 2% (v/v) HNOs for ICP-MS measurement. The analytical
results from raw material of feeding products showed that the average value of total rare earth elements
2REE content was within 3 t0 5 g/kg, meeting the product quality requirements. The analytical procedure
has been validated through the addition of rare earth standards into a commercial sample and via a
standard reference material (SRM), which have shown the good agreement with detection limits of the
method (MDL). It can thus be applied to the analysis of trace rare earth elements in breeding feed
samples. This is the first study to aim at establishing a standard procedure (SOP) to analyze the individual
REEs traces in breeding feed for supporting the application of the organic REEs compounds in
agriculture.
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1. PAT VAN BE chin nuoi hd trg ting truéng [2]. Cac nghién
Trén thé giGi, phu gia thirc an chan nudi chira ctu tai Thuy S [3] chi ra rang viéc bo sung 200
cac nguyén t6 dat hiém (NTPH) ¢ dang hop mg citrate dat hiém vao khau phan thirc an heo
chat hiru co don nguyén té hoac hdn hop nhiéu lam tang 8,8 % trong lugng va giam ti 18 thire an
nguyén té dugc st dung rong réi boi hiéu qua 3,6 % so vai khéi luong ting trong do hiéu qua
tich cuc cta chung trong ting trong gia slc va tiéu hda. Phu gia thirc an chan nubi thudng sir
cai thién chét luong trirng gia cAm [1]. Gan day, dung cac NTDH nhém nhe (La, Ce, Pr, Nd) & ca
céc hop cht hitu co dat hiém dugc nghién ciru dang vO0 co (nmitrat, chlorid...) va hltu co
tai nhidu quéc gia chau Au nhim thay thé thuéc (ascorbate, citrate,...), trong d6 san phim hitu
khang sinh (hién d4 bi cam) Iam phuy gia thic dn co dugc danh gia cao hon [4]. Uy ban chau Au
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vao cudi ndm 2020 di cho phép sir dung phu gia
citrate dit hiém Lancer-Lanthanide citrate
(Citrate Lanthanum and Cerium) trong thurc an
cua heo con cai stta [5] tai cac nude thuoc lign
hiép chau Au. O Viét Nam, viéc san xuét ché
pham citrate d4t hiém (gom lanthan, ceri va mot
vai nguyén t6 dat hiém nhom nhe) 1am phu gia
thirc an chan nudi gia cam dwoc nghién cau tir
nam 2019 trong khuon khd hop tac gitra Vién
Niang lugng nguyén tir Viét Nam va Vién Chan
nudi. San pham thic an gia cam du kién s& co
ham lugng phu gia khoang 0,03% citrate dat
hiém theo tiéu chuan cua chau Au, dugc sir dung
trong khao nghiém in vivo, chua san xuit dai tra.
Mot vai cong ty san xuét thirc an tong hop cho
¢4 ciing thir dwa phu gia citrate va glutamate dat
hiém vao khao nghiém nuéi c4 da tron tai dong
biang séng Ctru Long, nudi ca tim, ca hdi ¢ khu
vuc mién ndi phia bac va khu vic cao nguyén
nam trung bd. Thanh phan da lwong cua thire dn
chan nudi tong hop (thuong duoc goi la “cam”
chu yéu gdm tinh bot, chat xo, bot ¢4, vitamin
va cac phu gia mudi, khoang canxi (vo so, bot
d4),... Thirc an tbng hop cho ga (cam ga) thuong
dugc pha tron theo TCVN 2265:1994, con cam
ca theo TCVN 10300:2014, hodc cdc nha san
xuét dya theo cong thirc pha tron cuia tiéu chuan
dé chon cho nhiing vat nudi cong thic ché tao
thirc an pht hop nhat [6].

Luong vét cac NTPH riéng ré& trong nén mau
sinh hoc, mau cay, 14 [7-9] hodc nén pha tron
gitra cac vat liéu sinh hoc khéac nhau véi mot sé
vt lidu vo co ¢6 thé duoc dinh lugng dong thoi
bang nhiéu phuong phap tién tién nhu kich hoat
notron [10], phé huynh quang tia X (XRF) [11],
dién di mao quan (CE) [12], phd phét xa nguyén
tir plasma cao tan cam ung (ICP-AES) [13]; phé
khéi nguyén tir ding plasma cao tan cam ung
(ICP-MS) [14] hoic két hop cac phuong phép
[15,16 ].

Thanh phan cac NTPH (chu yéu Ia lanthan va
ceri, hodc c6 thém céc nguyén té khac) véi cip
ham lugng phan triéu (mg/kg hay ppm) trong
nén mau thirc an chian nudi ciing cin dwoc XAc
dinh bang céc ky thuat phan tich tién tién pho
hop [17]. Phuong phéap phé khéi cao tin cam
ung plasma (ICP-MS) da dugc chon lya st dung
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[2,5] véi ki thuat do noi chuin dé dinh luong
cac nguyén té dat hiém nhom nhe [18]. Tuy
nhién, viéc nghién ctu ky thuat noi chuan it
dugc sur dung, Vi viéc lya chon noi chuan trong
cac nén mau tuong dbi han ché do sy c6 mit cua
chiing trong nén.

Nghién ctu trong bai bdo nay st dung ky thuat
ndi chuan khi dinh lugng dong thoi cac NTDH
riéng ré bang phuwong phap ICP-MS dé khic
phuc anh huong cua nén mau, nham muc tiéu
xay dyng mat quy trinh tiéu chuan dé phan tich
vi lugng cac NTPH trong ché pham thic an
chdn nudi st dung cho céc dy an thi nghiém, hd
trg cho cac nghién ctu tng dung hop chat dat
hiém hitu co trong ndng nghiép Viét Nam.

2. PHUONG PHAP NGHIEN CUU

2.1. Thiét bi, dung cu va Hoa chat

Thiét bi khéi phd plasma cao tn cam wng (ICP-
MS) cua hédng PerkinElmer NexION 300X,
phan mém diéu khién va xir ly phd NexION
300X version 1.5; khi Ar tinh khiét (99,999%);
Céc thiét bi va dung cu khéc: can phén tich dat
do chinh xac 0,0001 g; Tu sy, 16 nung, bép
dién; Piston pipet, va céc loai céc chiu nhiét,
binh dinh muc thay tinh;

Hoéa chit (acid HNOz, H,0,) dat do tinh khiét
phan tich (Merck, Germany); nudc cat khir ion
tinh khiét 18 MQ/cm (MiliQ); Dung dich chuin
gbc cac nguyén té dat hiém dung cho ICP-MS
ndng d6 10 mg/Lva céc dung dich ndi chuin Rh
hodc In tinh khiét ndng do 1ppm (1mg/L) do
hang PerkinElmer, USA cung cép. Cac dung
dich chuan c6 nong do thap hon dugc pha loing
tir dung dich géc ngay truée khi do mau. Dung
dich acid HNO3 2% duoc chuan bj tir acid dic
65%, dung dé pha loang mau.

Céc dung dich chuan lam viéc ¢ nong do 0,1
ppb (ug/L); 1 ppb; 10 ppb; 100 ppb; 500 ppb;
1000 ppb dugc chuan bj tir dung dich chuan hén
hop NTPH 10 mg/L. Céc dung dich nay dugc
thém mot luong xac dinh dung dich ndi chuan
103Rh [19] hoac M°In trude khi do bang ICP-MS.
2.2. Chuan bi miu

M3u ché phdm thte an chin nuéi (cAm ga -CG)
do Vién Chan nudi cung cip; mau cam ca (CC)
do cong ty Atomfeed cung cip. Mau sau khi
nhan dugc nghién min, sdy & nhiét do 60°C dén



khéi lwong khong ddi, va bao quan trong binh
hat 4m. Can 0,5 gam mau (chinh x4c dén 0,0001
gam) vao chén str, dot mau ¢ nhiét 46 650°C
trong khoang 4 gid trong 16 nung dé loai bé nén
hitu co, truéc khi phan hay tro véi hdn hop 5
mL HNO; (65%) va 2mL H.0; (35%) [20] &
220°C (trén bép dién). CO6 thé phan huy mau
trong 10 vi song dé tiét kiem thoi gian. Mau
dugc c6 dén mudi 4m va hoa tan trong dung dich
acid HNO; lodng (2%), loc can mau (néu co)
qua gidy loc min chay cham hoic mang loc
(kich thude 16 0,45um), dinh mic bang dung
dich HNO;3 loang dén 50 mL. Dung dich mau
dugc pha lodng va thém cung mot lugng Xxac

dinh dung dich noi chuan °In hozc 1°°Rh [19]
(twong tw nhu xay dyng duong chuan) truéc khi
tién hanh do dinh lugng bang thiét bi ICP — MS.
Mau tring duoc chuan bi twong ty v6i mau that.
2.3. X&c lap cac thong sé ky thuat cia thiét bj
ICP-MS va chon ddng vi cac nguyén to dat
hiém

Thyc nghiém do mau duoc tién hanh & nhiét do
phong. Thiét bi da duoc t6i wu hoa st dung céc
dung dich tunning (hdng PerkinElmer, USA cung
cap) va diéu kién van hanh duoc thé hién trong
bang 1. Lwa chon ddng vi dic trung cua 16
NTPH dé phan tich ddng thoi, khong bi cac dong
vi nguyén t6 khac anh huong (xem bang 1).

Bang 1. Cac thdng sé ki thudt cua thiét bj tai diéu kién van hanh

Thiét bi ICP-MS

Cong suit cao tan (RF) 1350 W
Luu Iuong khi Ar plasma 11,0 L/phat
Luu lugng dong Ar phu tro 1,40 L/phat

Luu lugng khi Nebulizer mode do
STD/KED

Tdc d6 hat mau

Thoi gian tich phéan

Dém lap lai mot mau

Céac mode van hanh

31an

liu IS
Dong vi phan tich
169Tm, 174Yb, 175|_u

3. KET QUA VA THAO LUAN

3.1. Anh hwéng cia nén maiu thire dn chin
nubi va sir dung ndi chuin dé giam nhidu
Thanh phan thirc an chian nudi [21-23] ngoai
tinh bot, chat xo, dam,... thuong c6 chat khoang
d4, mudi va céc phu gia vo co khac. Céc thanh
phan nay dugc diéu chinh trong nhiing cong
thirc riéng theo qua trinh phét trién cua vat nudi
[24]. Sau khi xir ly mau, nhiing thanh phan phu
gia vo co va khoang da trong dung dich mau
dong gop nhiéu tap chat da lugng va vi lugng
vao nén mau do. Str dung mot mau thiee in chan
nudi (khdng chira phy gia dat hiém) 1am nén dé
khao sat anh huong ciia nén mau (sau phan hay)
dén phép do dinh luong vi lugng cac NTDH.
Tién hanh do tin hiéu tai tat ca cac sé khdi néu
trén ddi véi mau nén, mau nén thém 10 pg/L

0,85 mL/phat

250 pL/phat
500 — 1500 ms
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PerkinEImer NexION 300X

Tiéu chuan (STD), Va cham dong hoc (dung khi He), thu dit

4SSC 89Y 139La 140Ce 141Pr 142Nd 1528m 153Eu ISBGd 159Tb 164Dy 165H0 166Er

(ppb) dung dich chuan hdn hop NTPH va dung
dich chuan NTBH 10 ppb trong HNO3 2% bing
k¥ thuat do ICP-MS (s dém tryc tiép - CPS) va
ding noi chuan “5In (hozc °Rh [19]) vai ti 1é
sb dém cua tin hiéu do véi tin hiéu noi chuan
(mode do IS). Két qua cho thiy do léch chuan
tuong ddi (%STD) cua tin hiu do 1ap (7 lan)
truc tiép 16n hon so véi tin hiéu do dung noi
chuan °In (Hinh 1). Diéu nay ching to nén
mau cé anh huéng dén do chum tin hiéu dém
Iap khi dinh lugng cdc NTPH, dic biét cac
nguyén t&6 nhdém nhe (c6 trong phu gia thirc an
chan nudi). Viéc st dung noi chuan %°In da cho
két qua do chum tét hon (%STD thép), gilp
phép do dinh lugng cac NTDH trong mau thirc
an chin nudi giam sai s6 do nén mau gay ra. Két
qua khao sat thu duoc tuong dong véi ndi dung



d3 cong bd cua céc tac gia khac [18]. Viéc sir
dung k§ thuat do ndi chuan s& khic phuc dugc
sy khéng dong nhat caa nén mau, do d6 han ché
sai s6 ngau nhién tir nén mau khi pha tron thirc
an theo khau phan vat nudi trong thuc té khac
nhau vé ham luong tap chat, mac du phu gia dat

hiém c6 thé tuong tu nhau.
20
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Hinh 1. B¢ chum cua tin hiéu do lap lai mét s6
NTPH trong nén mau

3.2. Panh gia phuong phap phan tich

Giéi han phat hién ciia phuong phap (MDL) ddi
Véi ting nguyén té dat hiém duoc khao sét bang
cach thém 100 ug/L (ppb) chuan hdn hop
NTPH vao nén miu (khong chira phu gia dét
hiém). Mau nén duoc chuan bi theo muc 2.2, va
sir dung ky thuat do noi chuan véi 5In. Gia tri
MDL ghi tai bang 2 dwoc tinh cho mau dang rén,
cung véi gia tri giéi han dinh lwvong (LOQ) cua
tirng nguyén té dugc tinh tir giéi han phét hién.
Bang 2. Két qua xdc dinh gigi han phat hién va

gidi han dinh luong

Gisi | ' Gisi | S

han phad 12" han phat "
DPdng ? p dinh |Pdng a p dinh
Vi hién Iwon Vi hién lwon
P | vpuy| Mwong | Vi upy | uend
(markg) 0D mgikg)| (O
(mg/kg) (mg/kg)

%S¢ | 0,36 1,19 [*8Gd| 0,16 | 0,53

8y | 0,12 0,40 [°Tb| 0,16 0,53
181 3| 0,48 1,58 [**Dy| 0,16 | 0,53
140Ce| 0,08 0,26 |%Ho| 0,04 0,13
4pr| 0,12 0,40 |%Er| 0,16 0,53
2Nd| 1,20 | 3,96 [*°Tm| 0,20 | 0,66
1525m| 0,04 0,13 [Y"Yh| 0,12 0,40
18gu| 0,04 | 0,13 |*SLu| 0,20 | 0,66
So6 liéu thu duogc cho thay phuong phap cé do
nhay dap tng duoc yéu cau phan tich vét cac
NTDH riéng ré trong mau thic in chin nuoi
chwra vi luong dét hiém.

Khoang tuyén tinh va dwong chuin cua cac
nguyén té dat hiém: Trong phwong phap ICP-
MS, tin hiéu ciia phép do (s6 dém/giay-CPS) c6
thé thay doi trong khoang gia tri rat 16n (tir vai
CPS dén bao hoa, 4.10° CPS) nén khoang tuyén
tinh cta phép do rat rong (tir vai ppb dén vai
chuc hay vai tram ppm), thoa man phép xac dinh
ddng thoi nhidu nguyén t v6i cac cap ndng do
khac nhau. Tuy nhién, do anh hudng cua nén
mAu dén tin hiéu do, nén dudng chuin thuong
dugc xay dung trong nhitng khoang ngin phu
hop voi cap ham lugng duge khao sat. Pudng
chuén véi ndi chuan "5In duoc lua chon dé xac
dinh ham lugng trng NTDH. Hinh 2 sau day la
mot sd vi du duong chuén ndi chuén.

Céc hé sb twong quan tuyén tinh R2 cua duong
chuan dung noi chuan °In x4p xi 1, phu hop
cho phan tich dinh luong, dac biét véi cac nén
mau phuc tap, nhiéu ciu tir c6 thé gay anh
huong dén phép phan tich vi lugng nguyén té
nhu nén thire an chin nudi trong nghién ciru nay.
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Hinh 2. Pwong chudn ngi chuan xdc dinh La,
Ce, Pr, Nd
Danh gia do ding, do 1ap lai va hiéu suét thu hoi
ctia phuong phap: Do ding (qua sai s6), do lap
lai va hiéu sut thu hdi ciia phuwong phap dugc
déanh gi4 thong qua mau chuan (SRM 2711a, cac
gié tri thong bao khong c6 dau *). Két qua ghi
trong bang 3 dudi day (cac gida tri xac nhan dugc
ghi trong ching chi cia mau).
S6 liéu phan tich mau SRM cho thiy d6 chum
ctia phurong phap (qua d6 léch chuan), do ding
va hiéu suat thu hoi ddi voi cac NTDH khao sat
(nam trong khoang 90 dén 106%) dap ting yéu
cau phan tich mau thuc. Mot s6 nguyén t5 ham
luong thip c6 do6 léch cao, tuy nhién sai s6 déu



thap dudi 15%, dap ung tiéu chi yéu ciu cua
AOAC (Hiép hoi cac nha hoa phan tich chinh
thdng), do @6 phu hop yéu cau phan tich mau

thire an chan nuoi.
Bang 3. Két qua phan tich mau chuan SRM

o ., . .[Sailéchl Bo | Hiéu
Giatri xac|Giatri| ,. .. |,. A
NTPH nhan® ki djnt] V&1 914 1éch | suat
(markg) (m/ko) tri da chuanthu hoi
cho (%)] (%) | (%)
Sc |"8,5+0,1| 9,04 6,4 |0,8 | 106
La | "38+1 | 351 | -76 |35 92
Ce 70 655 | -64 |90 9
Nd | 29+2 | 328 | 13,1 | 5,1 | 113
Sm [5,93+0,24 551 | -7,1 [ 22| 93
Eu [1,1+0,2( 0,99 | -10,0 [ 0,4 | 90
Gd 5 47 | -58 |09 | 94
Th 0,8 0,7 -88 103 91
Dy 5 49 | -24 |05 98
Yb 3 2,7 1-1001]03] 90
Lu 0,5 0,46 | -80 | 0,1 ] 92

3.3. Phan tich miu ché phim thirc éin chin
nuoi

Mot s6 mau ché pham (mau ther nghiém) thac
an chan nudi: CG-cam ga, CC-cdm ca da dugc
tién hanh phan tich thanh phan phu gia NTDH
bang quy trinh phan tich vira xay dung. Cac mau
dugc phan tich lap it nhat 5 lan dé danh gia
théng ké, udc luong d6 khong dam bao do (do
tin cay 95%). Két qua xac dinh ham lugng cac
NTDH ghi trong bang 4 (dau — Ia c4c gié tri dudi
giai han phat hién).

Céc mau ddi chitng CG1, CG3, CG5, CCO (la
mau thwong pham ban trén thi truong) cé chua
mét lwong nho cac NTBH nhém nhe c6 ngudn
g tir dat da ty nhién (chat khoang tir da voi
trong thanh phan thirc an chin nuéi), trong khi
cac mau con lai 1a nhitng mau ché pham thirc an
chan nudi thir nghiém da phdi tron citrate dat
hiém véi tong ham luong NTPH xap xi 3-5
gam/kg thac an.

Bang 4. Két qua phan tich mét sé mau ché pham thire dn chan nudi dwoc san xuat thir nghiém

NTPH Ham luong (mg/kg)
CG1 CG2 CG3 CG4 |CG5| CG6 CcCo CcC1 Cc2 Cc3
Sc | 14,1+0,| 17,940, 3,4+0,| 15,9+0[1,5+0, 11,0+0,/158+04 10,0+0, 7,3+0, 16,2+0,
Y | 19,240, 222,1+1,(18,19+0,| 245,5+1,10,2+0,f 137,0+1,/11,4+0,/ 107,5+0,| 119,6+1, 98,2+0,
La 0,5+0, 18,5+0, 0,5+0, 248,5+1,/0,5+0,] 170,3+1,| 0,5+0, 123,7+1, 137,7+1, 104,0+0,
Ce - 56,7+1, - 49,5+1, - 27,940, - 29,0+0,| 26,1+0,] 26,0+0,
Pr | 28,0+0,) 315,0+1,| 34,8+0, 864,4+2,9,3+0,/ 520,3+3,[27,7+0, 487,842, 449,3+2, 454,8+3,
Nd |104,0+1,540,4+38,/107,6+1,/111,2+35,)2,9+1,(864,0+21,|03,7+1,[761,7+17,1630,5+17,(644,8+18,
Eu - 16,040, - 12,1+0,| - 3,240, - 4,3+0, 4,8+0,| 4,440,
Gd | 10,9+0,| 499,9+1,(12,25+0,| 432,4+2,/4,5+0,/ 257,2+1,) 7,940, 233,1+1, 215,9+1, 214,2+1,
Th - 455+0,) - 38,8+1,) - 22,1+0,| - 22,1+0,| 20,6+0,] 20,7+0,
Dy | 4,840, 130,2+1, 3,22+0,| 115,1+1,/3,8+0,] 67,440, - 62,4+0, 58,6+1, 58,2+1,
Ho - 8,840, - 7,91+0,) - 3,440, - 5,7+0,, 5,440, 5,140,
Er - 18,1+0, - 17,640, - 8,240, - 10,4+0, 10,3+0,] 9,1+0,
Yb - 1,340, - 2,3+0,| - - - 2,640, 2,740, 1,540,
D'REE| 181,4 | 4890,3 | 180,03 | 5161,2 [142,8| 3091,9 | 166,8 | 2860,2 | 2688,7 | 2657,2

Tay thudc khau phan an cua ting loai vat nudi,
ché pham s& duoc bo sung vao thirc an hang
ngay hoic hang tuan theo cong thirc dinh truée
[12] . Thanh phin hop chat hiru co dat hiém
(mudi citrat hoac glutamat) chu yéu la cac mudi
tan caa neodymi va praseodymi bén canh mot
sb tap chat dat hiém khac nhu ytri, lanthan,
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gadolini, va dysprosi,... trong d6 ham lugng
chinh 1a neodym, vad cac NTDPH nh6ém nhe
chiém ti 1& c& 84% téng cac NTPH co trong
mau. S liéu nay cho thiy mubi hiru co dét hiém
trong phu gia khong chi chira cc nguyén té
nhém nhe, ma con chita luong nho tap chat dat
hiém nhém nang, twong ddng véi nhan dinh



trong nghién cau trudc [25], nhung ¢ d6 ham
lwong ceri 1a thanh phan chinh, con trong mau
CG va CC ham lugng ceri thip hon nhiéu lan.
Hién tai, ching loai mau thir nghiém con han
ché (cam ga theo cong thirc khau phan ga thit,
c&m ca cho khau phan ca truong thanh) do thir
nghiém in vivo can c6 danh gia nhiéu yéu t6 tiép
theo nhu ton du NTDH trong co thé vét nudi an
thirc n chira phu gia, mdi lién quan giita cac
yéu té tang trong hodc sinh trudng véi ham
lvong NTPH trong phu gia,...Mat khac, Viét
Nam chua c6 tiéu chuin quy dinh ham luong
NTPH trong thirc dn chin nuéi, do d6 san phdm
thwong mai chtra phy gia dat hiém rit co thé s&
phai dap tmg chi dan cua cac to chie qudc té [5]
vé ham luong cac NTDH. Tuy nhién, cong bd
truge day [25] cho biét du luong NTPH trong
thit va tring ga (ga duoc cho an thirc an c6 phu
gia dét hiém) rat thap, khong anh huong dén sirc
khoe ngudi tiéu dung (ham lwong tong NTBH
dudi 10 ppm [26]).

4. KET LUAN

Quy trinh phan tich vi lugng cAc NTPH trong
ché pham thirc an chian nudi bang phwong phap
ICP-MS di duoc xay dung va xac nhan gia tri
sir dung. Gidi han phét hién cua phuong phap
trong khoang 0,04 dén 0,5 mg/kg tiy thudc ting
nguyén tb, dap mg dwoc yéu cau phan tich
thanh phan cac nguyén té dat hiém riéng ré
trong cac ché pham nghién ciru thir nghiém hién
nay. Ham luong cua tong cac NTPH trong mot
sb mau ché pham khao sat nam trong pham vi
tir gan 3 dén 5 g/kg, voi ham luong cac NTDH
nhém nhe chiém khoang 84% déap tng yéu cu
chat Iugng ché pham. Véi viéc sir dung ky thuat
ndi chuan khi dinh lwong cac NTPH, viéc thuc
hién phép thir xac dinh vi lugng dét hiém riéng
r& tai phong thi nghiém s& dap wng yéu cau phuc
vu nghién cau thir nghiém phdi tron nhiéu khau
phan, theo nhiéu cong thic cua thire an chin
nuodi (din dén nhiéu loai nén mau khac nhau).
Noi dung nghién ctru nay s& dugc phat trién
thanh tiéu chuan co so tai mot phong thi nghiém
hop chudn cua Vién Nang luong nguyén tir Viét
Nam, nhim dap ng yéu cau ciia co quan quan
1y nha nudc vé danh gia thanh phan cic NTDH
trong san pham thire an chin nudi chira vi luong
dat hiém.

LOT CAM ON

Nghién ctru duoc thuc hién trong khudn khd dé
tai cép co s6 mi s6 CS/21/06-03; Cac tac gia
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chan thanh cam on su hd tro tai chinh cua Vién
Nang lugng nguyén ta Viét Nam.
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