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TOM T A T 

Nghien ciiu dupc thyc hi^n tgi Phong Thi nghi&m Trung tam khoa Chan nuoi, thupc khoa 
Chan nuoi, Hpc vi?n Nong nghi&p Vipt Nam nham chuan hoa vi^c djnh lupng hai nguyen to kim 
logi ngng As va Hg trong thiic an chan nuoi bang phucmg phap quang pho ha'p thy nguyen tir sau 
hydruahoa- May quang pho ha'p thy nguyen tir (AAS, hang Agilent, 2015) va cac hoa chat can thie't 
da dupc sil' dyng thyc hipn cac phucmg phap phan ti'ch theo tieu chuan kv thuat ciia hang cung cap 
thie't bj. Cac mau thiic an nen dupc sii' dyng de xac dinh gia tri dinh lupng khi phan tich thirc an 
chan nuoi. Ham lupng As va Hg dupe xac dinh cho 20 mau thiic an chan nuoi thu thap dupc- Ke't 
qua cho tha'y: Da lya chpn dupc nong dp toi uu ciia chat khii' NaBH,, axit HCl; toi iru hoa dupe cac 
dieu ki?n do pho phan tich, xay dyng dupc cac dudng chuan cho khoang tuyeh tinh djnh Iupng 
As va Hg. Tir cac thong so gidi han phat hipn (LOD), gidi han dinh lupng (LOQ) da lya chpn dupe 
gia trj dmh lupng ciia As la 500 pg/kg va Hg la 50 pg/kg doi vdi thiic an chan nuoi, Cac gia trj dp 
chym, dp thu hoi khi dinli lupng As va Hg deu dat tieu chuan ciia AOAC. Trong so cac mau thuc an 
hon hpp cho lpn, ga, bo, ngo nghien, cam ggo da khao sat deu khong phat hi?n ton du Hg, Chi co 1 
mau thlic an hon hpp cho bo la co As, nhung vdi ham lupng tha'p va nam trong gidi han cho phep 
ve tieu chuan thiic an chan nuoi hien hanh. Thiet bi va dieu kien ky thuat oia Phong Thi nghi&m 
trung tam Khoa ChSn nuoi, Hpc vien Nong nghiep Vi?t Nam hoan toan dap iing dupc yeu cau 
djnh lupng As va Hg trong thiic an chan nuoi. 

Til' khoa; Chuan boa dinh hrgng, As. Hg, quang pholid'p thu nguyen tic, thi'rc dn chan nudi. 

ABSTRACT 

Quantification of the two elements of heavy metals As and Hg in animal feed by method 

of atomic absorption spectroscopy after chemical hydride 

The research was conducted in Animal Science Central Laboratory', Faculty of Animal Science, 
VNUA to standardize the quantification of the two elements of heavy metals As and Hg in feed 
by method of atomic absorption spectroscopy after chemical hydride- The AAS equipment 
(Agilent, 2015) and necessary chemicals v/ere used to carry out analytical methods according 
to technical standards of equipment vendors- Basic feed samples were used to detennine the 
value of quantitative analysis of animal feed. Concentrations of As and Hg were determined for 
20 feed samples collected Tlie results showed that: The optimal concentration of agent NaBH4, 
hydrochloric acid were choose; the condihons spectrometry analysis were optimized; the lines and 
linear expanse for As and Hg contents were built. Base on LOD, LOQ the quantitative values for As 
and Hg of animal feed were 500 and 50 pg/kg, respectu'ely. The precision and recovery of As and 
Hg mot the demand of AOAC. Among the feed samples for pigs, chickens, cattle, com mill, rice 
bran were analyzed did not detect Hg residues. Only one feed sample feed for cattle contained As, 
but with low levels and within the allowed limits of the current feed standard. The equipment and 
technical conditions of the Central Laboratory, Animal Science Facult)', VNUA completely meet 
requirements of quantitative analysis of As and Hg for animal feed. 

Keywords: Quantitative standardizing. As. Hg, atomic absorption spectroscopy, animal feed. 
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I.BATVANK 

vp sinh an toan thuc pham dang la mdi 
quan lam ldn cnja loan \a hgi. O nhiem kim 
loai ngng td moi trudng da't, nudc, khdng khi 
va trong qua trinh san xuat dan de'n sy cd mat 
caia mgt sd nguven to kim logi ngng trong thuc 
an chan nudi ( \gu\en Van Kipm, 2009; Dinh 
Nggc Lgi, 2011). Ham Iugng kim logi ngng 
vugt ngudng cho phep trong thiie an chan 
nudi lam cho vgt nudi suv giam mien dich, suy 
gan, than va chgm Idn (Allteeh, https' .global. 
alltech.com). Nguv hiem hem la kim logi ngng 
edn ed mgt trong md eo, tning, siia,..., qua dd 
tham nhgp vao co the con ngudi thdng qua cac 
san pham ch3n nudi nay. Trong so cac kim logi 
ngng. As va Hg thudng xuat hipn trong thuc 
an (TA) ehan nudi va tdn du lrong san pham 
chan nudi anh hudng ldn de'n siic kht>e cua 
ngudi tieu dung. 

Phan h'ch thanh phan eac kim loai ngng 
trong TA chan nuoi, tir dd de ra cac bipn phap 
bao vp va cham sdc sue khde cpng dong la mpt 
hudng nghien aiu quan trgng. Cac phuung 
phap phan h'ch ham lugng cac kim logi ngng 
gom: eae phucmg phap dipn hda (cue phd, 
Vol-Ampe hda tan), phuong phap phd khd'i 
lugng su dyng nguon cam ung cao tan ICP-
MS, cac phuong phap quang phd (phd phat xg 
nguyen tu, phuong phap pho hap thy nguyen 
hi), ... (Pham Lugn, 2006). Trongdd, mgt soca 
sd kiem lra chat lugng Ihiic an \'at nudi nhu: 
Trung tam phan tich va Giam dinh thyc pham 
Qudc gia - \'ien Cdng nghiep thyc pham; 
Phong phan h'ch TA va san pham chan nuoi-
\'icn Chan nuoi hipn dang su dyng phuong 
phap AOAC-986.15 de phan tich As, AOAC-
971-21 de phan tieh Hg vdi eac thiet bi may 
quang pho ha'p thy nguyen tu. 

\'ai linh un viel vupt trpi va dp chinh xac 
cao, quang pho hap thy nguyen hi (AAS) duoc 
coi cd the dinh lugng vet cae kim loai ngng 
mpt each dan gian, Phong Thi nghiem trung 
tam, Khoa Chan nuoi, Hpc vien Nong nghiep 
Vipl Nam da dugc trang bi may quang phd 
hap thy nguyen tir (AAS, hang Agilent, 2015). 

De ed the ap dyng phmmg phap qu-mg P ^ 
ha'p thy nguven hi vm thiet bj na\ nham p ' 
rich djnh l u ^ g mpt sd kim logi ngng t̂ o b 
TA Chan nudi, nghien ciiu chuan hoa phuong 
phap la vd cimg cin thiet Nghien cuu na> 
dupc thyc hipn tgi Phdng Th. nghipm trung 
tam, Khoa Chan nudi, 1 lgc v\^n Nong ngim, t 
Vipt Nam nham chuan hoa vii'C dinh liK^g hai 
nguyen to kim logi ngng .lr̂ cnlC (As) \ o Y 
n g n (HS) erong T,.ch.n nuoi b^^sp taong 
phap quang pho h.ip thu nguyen lu (AAb) sau 
hydrua hoa. 
2, VAl UEU VA PHUDNG P H A P NGHIEN ClIU 

2.1. Vai li?u 
Thiel bi chu VCU iluvc sil- dung lrong 

nghien a m Ui may quang pho hap Ihu nguyen 
hi (hang Agilent, 2015), bp hydrua hoa cung 
cac dyng CM, hoa chal can thiel. 

Cac mau Ihuc an chan nuoi cho ga, lpn va 
bo diing dedinh lupng hainguyen lokim loai 
nang la As va Hg gom: 4 mau Ihiic an hon hpp 
(TAHH) Clia g,i, 4 mau TAHH ciia lpn, 4 mau 
TAHH cua bo, 4 mau ngo nghien va 4 mau 
cam gao dupc thu Ihap tai Ba Vi va Phii Dong. 

Nghien eu'u dupc tieh hanh lai Phong Thi 
nghi&m tong hpp Khoa Chan nuoi, Hpc vien 
Nong nghiep Viel Nam, tix Ihang 1/2019 den 
thang 7/2019, 

2.2. Phuang phap 
Dua theo tai lieu ky thual ciia nha san xuat 

thie't bi AAS, nghien cmi thuc hien viec khao sat 
cac dieu kien do pho bang ky thuat nguyen tii' 
hoa ngon liia (FAAS) doi voi As va ky thuat 
nguyen hi hoa lanh - khong ngpn ltia (NF-AS) 
doi vpi Hg. 

Sii dung dung dich chuan cho As va Hg 
de khao sat cac dieu kien nhiet dp, Ihoi gian, 
lhanh phan axil, dung dich khii va ly 15 khf 
chay va khao sat dung dich khu vi'ii NaBH, 
(lrong NaOH). 

Khao sat loc dp hiil khi aia hfm hpp 
axelylen va khong khi. Chinh may do quang 
pho hap thu nguyen hi, loi mJ hoa dp nhay 
Clia thiel bi doi voi phep do sii dung hoa hoi 
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(che'dp ngpn lua) vdi As va phep do sir dyng 
hda hoi lgnh (che'dp khong ngpn lira) vdi Hg-

Khao sat dieu kien hydrua hoa bang su 
dyng chat khii' NaBH^ trong NaOH va moi 
tnrdng axit manh la HCl. 

Khao sat khoang tuye'n rinh xay dung 
dudng chuan bang day dung dieh chuan nong 
dp 0, 2, 4, 10, 15, 20 pgA ddi vdi As va 0; 0,4; 
1; 2; 5; 10 pg/l do'i vdi Hg. Tie'n hanh xac dinh 
dg ha'p thy quang (Abs) ciia day ehuan, tii' do 
dyng dudng chuan phu thupc tuye'n rinh giiia 
nong dp va dp ha'p thy quang (Abs). 

Danh gia phuong phap xac dmh nong dp 
As va Hg trong cac mau thu bang each thue 
hi?n 6 lan lap lai phan tich vdi cimg mgt dieu 
kipn, tinh cac thong so: 1) Gidi hgn phat hien 
(LOD) la nong dp tha'p nha't ma he thong phan 
tich con cho tin hipu phan tich khac co nghia 
so vdi tin hipu ciia mau trang, LOD = 3*SD (SD 
la dp Ipch ehuan), 2) Gidi ban dinh lugng cua 
phuong phap (LOQ) la nong dp tha'p nha't ma 
h? tho'ng dinh lugng dupc sai khac ed y nghia 
(P<0,05) so vdi lin hieu ciia mau trang. LOQ = 
3*LOD. 3) Dp chum (RSDr) eiia phuong phap: 
RSDr = SD*100/M, (M la gia tri trung binh cua 
mau phan rich), 4) Gidi han do lap Igi (r): r = 
2,8*SD (SD la dg lech chuan). 5) Dg dung (hieu 
sua't thu hdi) cua phirong phap: Do'i vdi As, 
them chat chuMi 1,000 pg As/1 vao nen mau d 
eac ndng dp khac nhau ngay tir dau, phan rich 
nen mau TAHH va mau them chuan theo quy 
trinh; Dd'i vdi Hg, them ehat chuan lOOpg Hg/I 
vao nen mau d 3 miic nong do '/iMRL-SOpg/ 
kg, MRL-100).ig/kg va 2MRL-200pg/kg ngay 
tir dau, phan rich nen mau TAHH va mau 
them chuaii theo quy trinli. Hieu sua't thu hoi 
dupc rinh theo cong riiiic: R (%) - (C^,^ - CJ/ 
Ĉ  X 100. Trong do, Ĉ ^̂ ,; nong do mdu them chudn 
do dugc tbuc te; Cj ndng do mau; C.: nong do cbat 
cbuan them vdo. 

Mau TA dugc lay va chuan bi theo TCVN 
4325-86 xu ty va xac dinh ham Iugng As va Hg 
theo quy hinh va cac dieu kien da xae dinh 
dugc sau cae thi nghiem. 

^ Cac ke't qua thuc nghiem dugc xu If bSng 
phan mem Excel de Hnh loan va ve do thi. 

3. K H QUA VA THAO LUAN 

3.1. Cac dieu kien hydrua hoa, nguyen hi 
hoa, do phd ddi vdi As va Hg 
3.1.1. KJido sdt dieu kieu hydrua boa 

Bang 1 cho tha'y tgi cac nong dp cha't khii 
NaBH^ khac nhau cho dp ha'p thy quang ciia 
As va Hg la khae nhau: O ndng dp chat khir 
NaBH^0,2% dp hap thu quang ciia As la 0,0070 
va Hg la 0,0120. Ket qua cho tha'y vdi nong dp 
chat khu NaBH^ 0,2% eho dg hap thy quang 
tha'p so vdi cae nong dg khao sat khae nhau. 
6 nong do chat khu' NaBH, 0,6% dp ha'p thy 
quang cua As la 0,1125 va Hg la 0,0250.6 nong 
dp chat khu NaBH^ 1,0% dp ha'p thy quang 
cua As la 0,1132 va Hg la 0,0271. Nhu vgy, qua 
khao sat cac ndng dg NaBH, khac nhau (0,2%; 
0,6%; 1,0%) cho tha'y do ha'p thy quang ciia As 
va Hg CO xu hudng tang dan va dgt eao nha't d 
ndng dp NaBH^ 1,0%. Tuy nhien, dp ha'p thy 
quang cua As co xu hudng tang nhieu hon dp 
ha'p thu quang cua Hg. 
Bang 1, Nong dp chit khii NaBH^ cua As va Hg 

Nong dp Ni 

(%) 0,2 
0,6 
1,0 

iBH, Do han 
As 

0.0070 
0,1125 
0,1132 

thi; 1 quanelAbsl 
Hg 

0,0120 
0,0250 
0,0271 

Theo Ha Thi Thai Minh (2016), nong dp 
chat khu NaBH^ 0,5% cho dp ha'p thy quang 
ciia As la 0,1120 va Hg la 0,0248. Theo Dinh Thi 
Trudng Giang (2015), nong dp chat khu NaBH^ 
1,0% cho dp ha'p thu quang ciia As la 0,1128 va 
Hg la 0,0268 Nhu vay, ke't qua cua thi nghiem 
ve nong dp NaBH^ d muc 0,6-1,0% la nam 
hong ngudng ma hai tac gia hen da khao sal. 
Do do ha'p thy quang cua As va Hg chenh nhau 
khong lon, de riet kiem hoa chat va hanh anh 
hudng de'n dp nha}' ciia chat phan rich, ndng 
do chat khd NaBH, 0,6% eho qua hinh hydrua 
hoa duoe quyet dinh sd dung 

Bang 2. Nong dp axit HCl cua As va Hg 

Nong do HCl 
(mol/h 

4M 
6M 
8M 
lOM 

Do hap thu quane (Abs) 
As Hs 

0,0987 0,0135 
0,1230 0,0287 
0,1235 0,0289 
0,1245 0,0296 
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Bang 2 cho thay nong dp axit HCl 4M 
cho dg hap thy quang tha'p tha'p nhat va cd 
xu hudng tang dan khi nong dd axit HCl tang 
len. Tuy nhien, dp ha'p thy quang oia As cd 
xu hudng tang nhanh hem dp ha'p thy quang 
ciia Hg. Theo Tg Thj Thao va Nguyen Thi Thu 
Hing (2014), nong dd axit HCl (Al. dp hap 
thu quang cua As la 0,1229 va Hg la 0,0284, 
Sd' lipu thu dupc trong thi nghipm nav tirong 
duong vdi ki't qua neu tren. Do dp ha'p thy 
quang cua As va Hg d miic nong dp HCl khac 
nhau chenh Ipch nhau khdng nhieu nen de tiet 
kipm hda chat, tranh anh hudng de'n dp nhgy 
cua chat phan rich va hgn che'sy hao hyt mau, 
ndng dp a\it HCl 6M cho qua trinh hydrua 
hda se dugc su dyng. 
3.1.2. Cdc dieu ki^n nguyen tirhda vd do pho 

Cac dieu kipn do phd F-AAS cua As la 
tuan thu theo tieu chuan cua hang. Cudng 
dp den dugc khuye'n eao la 7-lOmA va duge 
lya ehpn su dyng la 7mA. Tieu chuan hang 
la As ed 3 budc song IS4,0, 193,7 va 197,2nm; 
budc sdng 193,7nm dugc sii' dung trong 
nghien ciiu nay. Toe dg khi axelylen, td'c dp 
khdng kill dugc su dyng trong nghien ciiu 
deu nam trong ngudng khuyen cao ciia hang 
Cac dieu kipn do phd ma Ha Tlii Thai Minh 
(2016); Nguyen Thi Phuong Thiiy (2012) cung 

nhu Ta "Thj Tliao \'a \ g u \ Tht Thu Hang 
iho hap 

(2014) khao sat As tren may qu '̂̂ Ĵ  P' ^^5 
thy nguyen tii bing phuong phap H^ 
tuong ty nhu trong thi nghipm n.i\'. 

Cac dieu kipn do phd NF-AAS cua Hg^ a 
hian thu theo tieu chuan cua hang- Cucrng^ P 
den khao sat thiet bi cua nghien ciiu nay ag 
4,5 mA phil hgp vdi lieu chuan eua "^"8 f* 
4,0-11,0 mA- Theo Ha Thi Tliai ^hnh {201b), 
ngudn sang la HCl Hg: budc sdng la 253,7nm 
va chieu dai khe do la 0,5mm. Cac so lieu nay 
la hiong hr nhu ket qua khao sat ma nghien 
cuu da dgt dugc. 

3.2. Khao sat khoang tuyen tinh xay dung 
dudng chuan xac dinh As va Hg 

Ndng dg dugc chgn trong nghien cuu de 
khao sat khoang tuyen ti'nh doi vdi As la 0, 2, 
4 pg/1 va eac muc nong dg 10,15, 20 pg/l. Nhu 
vgy, qua 3 lan khao sat vdi day nong dg As 
khac nhau da dan tdi sy thay dd'i ve do ha'p 
thy quang, nhung deu co he so R̂  ra't cao. Ta 
Thi Thao va Nguyin Thi Thu HSng (2014) 
cung cho biet ket qua xay dyng dudng chuan 
xac djnh As d moi trudng axit HCl 6M co hp 
sd'R^ gan bang 1, tii' do tac gia xay dung dugc 
dudng chuan dya vao cac nong dg As khac 
nhau (Hinh 1). 

Lan khao 

sat 0 
Lan 1 0,0001 
Lan 2 0,0003 
Lan 3 0,0002 
TB 0,0002 

Bang 3. Dp hap thy quang cua As va Hg it 3 lan khao sat 

Day non^ do As ((Jft/l) Day nong dg Hg (yp/l) 

2 4 10 15 20 '' 0 0,5 1,0 2,0 5,0 10,0 
0,0297 0,05S3 0,1292 0,1897 0,2481 0,9989 0,0002 0,0078 0,0156 0,0331 0,0847 0,1697 
0,0301 0,0580 0,1301 0,1903 0,2478 0,9989 0,0002 0,0075 0,0148 0,0321 0,0835 0,1668 
0,0295 0,0578 0,1289 0,1897 0,2485 0,9991 0,0003 0,0081 0,0151 0.0323 0,0828 0,1686 
0,0297 0,0580 0,1294 0,1899 0,2481 0,9989 0,0002 0,0078 0,0151 0,0325 0,0836 0,1683 

0,9999 
0,9999 
0,9998 
0,9998 

Ha Tlii Thai Minh (2016) khao sat khoang 
tuyeh tinh ciia Hg theo day nong dp 0; 0,5; 
1,6; 2,0, 4,0 va 6,0 pg/l cho ket qua do ha'p riiy 
quang Ian luot la 0,0012; 0,0075; 0,0186; 0,0429; 
0,0927 va 0,1413, Can cii ket qua nay, nong 
dd duge ehpn trong nghien ciiu de khao sat 
khoang tuye'n rinh dd'i \'d) Hg la 0; 0,5; 1,0; 2,0 
Lig/1 va eae miic nong dp 5,0; 10,0 pg/l-

Ddi vdi Hg, qua 3 lan khao sat vdi day 
nong dp Hg khac nhau da dan ldi su thay dd'i 
ve do ha'p thy quang, nhung_deu cd he ,sd R̂  
rat cao. Tg Thj Thao va Nguyen Tht Tliu Hing 
(2014) cho biel ke't qua xay dung duang chuan 
xac dinh Hg d mdi trudng axil HCl 6M co he 
so rii'ong quan R- gan bang 1 tu dd xay dung 
duoc dudng chuan dua vao cac nong dp He 
khac nhau (Hinh 2). 
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Hinh 1. Do thi dirdng chuan cua As Hinh 2. Do thi dudng chuan ciia Hg 

3.3. Khao sat cac dung djch axit xii Iy mau va Hg khao sat hen 5 logi axit cd xu hudng 

Bang 4 cho tha'y dp ha'p thy quang cua As tang dan theo cac muc nong dp khac nhau. 
Bing 4. Khao sat cac dung dich axit xii Iy mau ciia As va Hg bing dp hap thu quang (Abs) 

Logi axit 

HC! 
HCl;HN03 (3:1) 
HN03:H2S04{5:I) 
HN03: H2S04 (4:2) 
HN03: H2S04 (3:3) 

0 
0,0000 
0,0001 
0,0004 
0,000] 
0,0001 

As 
2 

0,0001 
0,0005 
0,0324 
0,0213 
0,0103 

(MS/1) 
4 

0,0012 
0,0162 
0,0689 
0,0527 
0,0325 

20 
0,0015 
0,0164 
0,2113 
0,1014 
0,0812 

0 
0,0000 
0,0001 
0,0004 
0,0001 
0,0000 

Hg(MR/l) 
0,5 

0,0001 
0.0004 
0,0075 
0,0052 
0,0034 

1 
0,0015 
0,0032 
0,0135 
0,0082 
0,0021 

10 
0,0018 
0,0050 
0,1532 
0,1145 
0,0852 

Kel qua khao sal axil HCl d cac muc nong 
dp As va Hg khac nhau khdng cho dg ha'p thy 
quang hoge dp ha'p thy quang rat tha'p. Khi 
sir dyng hon hpp dung dich nudc cudng thiiy 
(3HCI: IHNO3), dg ha'p thy quang ciing ra't 
tha'p. Hon hgp axit HNO3: H,SO^ vdi ri le 5: 1 
cho dg ha'p thu quang cao nha't, dac biet la tai 
nong dg 20 pg/1 do'i vdi As va 10 pg/1 dd'i vdi 
Hg. VI vay, hdn hgp axit HNO,,: H,SO^ vdi ri le 
5:1 de xir ly cac mau phan h'ch As va Hg dugc 
lya chpn. 

3.4. Danh gia phucmg phap 

3.4.1. Gidi hgn phdt hien, gidi han dinh luang, 
dg chum vd gidi hgn lap lgi 

Mau TAHH cho lgn va ga cd ham lugng 
trung binh ciia As tucmg ung la 491,23 va 
454,2 pg/kg; cua Hg rijong iing la 43,41 va 16,3 
Mg/kg. Gidi hgn phat hien (LOD) ciia TAHH 
cho lpn va ga ddi vdi As hicmg iing la la 31,76 
va 50,28 pg/kg; dd'i vdi Hg hiong iing la 2,36 
\ a 2,31 pg/kg. Gidi hgn dinh lugng (LOQ) ciia 

TAHH cho lpn va ga do'i vdi As tuong iing la 
95,27 va 150,85 pg/kg; dd'i vdi Hg hi'ong ting 
la 10,09 va 6,92 pg/kg. Cac cac gia tri nay deu 
rat nhd va phu hgp vdi phan h'ch cac mau 
lugng vet. Theo Ha Thi Thai Minh (2016), kel 
qua khao sat gidi han phat hien va gidi hgn 
dinh lugng cua Hg bang phuong phap phal 
xa nguyen tii lan lugt la 0,19 pg/kg va 0,67 pg/ 
kg- Nhu vgy, ket qua khao sat gidi hgn phat 
hien va gidi han dinh lugng tren nen mau 
thlic an eho lpn cua Hg trong thi nghiem nay 
la eao hem. Vi vay, de dam bao h'nh chinh xac, 
dp on dinh va ri'nh dai dien, gia trj gidi han 
dmh lugng dugc lua ehgn cao hem miic khao 
sat hen LOQ doi vdi As ia 500 pg/kg va Hg la 
50 pgAcg. 

Ham Iugng As hong TAHH ciia lgn va 
ga cd do chum (RSDr) tucmg ung la 2,16% 
(dudi 21% la yeu cau phy lyc f cua AOAC) va 
3,69% (dudi 18% la veu eau cua phy luc f ciia 
AOAC). Ham lugng Hg hong TAHH eiia lpn 
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va ga cd dp chym (RSDr) hrong iing la 2,5S'\. 4,71",, (duoi 21% la you cau aia phy '^^ 
(dudi 18% la yeu cau phy lyc f cua AOAC) va AOAC). 

Bang 5. LOD, LOQ, RSDr va gidi han (r) ciia As va Hg hen nen mau thti thuc in chan nuoi 

. . . Ham lirgng r.i™ hm ni,ii kia.. r:i^ km A-.^t, i.wtma nri irhum Cim ? iai han phat hi^n Gioi h^n djnh tinrng Dg chym ijnlai(r) 
LODinfi,'ks) LOQlui; \sl (K?t^£M^ -^^^-^TTT 

Lpn (n=6) 
Ca (n^) 

J ig_ -Hs_ 
491,23 43.41 10,59 1,12 
454.19 1633 16,76 0,77 

31,76 
10 28 

_"£_ 
3,36 
2,31 

_HS_ 

Ghi chii: Tliem dung dicb chudn . U .'(' 

3.5.2. Dp dung cua phucmg phdp 

Kit qua khao sat 3 ndng dg mau them 

^acilinhHg C I.'; i'ao mau xdcdbih As vil Hg 50 ug k^ vdoi mau ^ai 

thu hdi dao dgng trong khoang 81,9-104,5%, 
^ _., trung binh la 90,3% v.i n.im ngudng eho phep 

ehuan As (500, 1000, 1500 pg/kg) deu cho dg 80-100%, thda man phy Iyc f ciia AOAC. 

Bang 6. Dp thu hoi As va Hg khi phan rich mau thiic an hon hpp ciia ga 

Kim So lirpng mau Nong dp miu them Nong dg As lrong Nongdp mau Ihem chuan g u m 
toiji them chuan (n) chuan As (Cc, MR/'k*;) mau (Cm, MS/ks) As do thyc le (Cm+c, Mg/kg) (R, %) 

Hg 

Khao sat 3 nong dg mau them chuan Hg 
[Vl MRL-50pg/kg, MRL-lOOjjg/kg va 2.\1RL-
200pg/kg) deu eho dp thu hoi dao dpng trong 
khoang 86,7-100,8%, trung binh 94,1%, nim 
ngudng cho phep 80-100%, thda man phy luc 
( ciia AOAC, Theo Ha "Thj Thai Minh (2016), 
hipu sua't thu hoi cua Hg tren mau nudc sii' 
dyng phuong phap quang phd ha'p thy nguy­
en hi dat 90-99% trung binh dgt 95%, rijong 
duong vdi khao sal trong nghien cuu nay 

3.6. Khao sat ham lugng As va Hg trong mpt 
sd mau thiic an chan nuoi 

Ket qua phan rich ham lugng As va Hg 
trong 4 mau TAHH eho ga, 4 mau TAHH cho 
lgn, 4 mau TAHH cho bd, 4 mau ngo nghien 
va 4 mau cam ggo cho tha'y: lal ca cac mau 
thlic an va nguyen lipu deu khdng phat hien 
thay cd mgt Hg. Chi duy nhat cd 1 mau TAHH 
eho bd cho ket qua ham lugng As la 1.114,01 
pg/l, hrong duong vdi 1,114 mg/kg TA, Tuy 

500 
1.000 
1-500 

50 
100 
200 

0,00 
0,00 
0,00 

TB 
16,33 
16,33 
16,33 

TB 

4S4„3,'i 
865,48 

1.313,51 

64,27 
106,35 
202,99 

96,92 
86,53 
87,55 
90,30 
97,00 

91,42 
93,85 
94,10 

nhien, ham lugng nay van nam dudi gidi 
hgn cho phep theo Quy chuan Viet Nam ve 
gidi han As hong TA cho be va bd thit cua Bg 
Ndng nghiep va PTNT ban hanh nam 2009 
(QCVNOl-13; 2009/BNNPTNT). Gidi hgn eho 
phep cua Tieu chuan nay 2,0 mg/kg TA, 

Theo Dinh Nggc Lgi (2011), ham lugng 
As va Hg trong ngo nghien dugc phat hipn vdi 
ham lugng tha'p. Cd 4/10 mau nhiem As dao 
dpng hong khoang 0,011-0,021 mg/kg va 5/10 
mau nhiem Hg dao ddng trong khoang 0,001-
0,005mg/kg va ham lugng nay van nam trong 
gidi han cho phep. Cung theo Dinh Nggc Lgi 
(2011), As va Hg trong cam ggo dupe phal 
hien vdi ham lugng tha'p. Cd 3/10 mau phat 
hien ton du As dao dgng trong khoang 0,003-
0,016 mg/kg va cd 4/10 mau phat hien"{5n du 
Hg dao dgng trong khoang 0,001-0,005 mg/ 
kg. Cac ham Iugng As va Hg trong cam gao 
van nim trong gidi hgn cho phep !a 2,0 mg/kg 
dd'i vdi As va 0,005 mg/kg dd'i v<>i i \^ '^ 
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Da lya chpn duge cac ndng dp tdi iru 

ciia chat khu NaBH^, axit HCl, lo'i im hda cac 

dieu kipn do phd' phan rich, xay dimg dugc 

cac dudng chuan cho khoang tuye'n tinh dinh 

lugng As va Hg. 

Tir cac thdng so danh gia phuong phap 

bao gdm gidi han phat hien (LOD), gidi han 

djnh lupng (LOQ) da lya chpn dugc gia hi 

djnh lugng cua As la 500 pg/kg va Hg la 50 

pg/kg dd'i vdi TA chan nudi. 

Cac gia tri dg chum, dp thu hdi khi dinh 

lugng As va Hg deu dat rieu chuan cua AOAC. 

Trong sd' cac mau TAHH cho lgn, ga, bo, 

ngo nghien, cam ggo da khao sat deu khdng 

phat hipn ton du Hg. Chi cd 1 mau TAHH cho 

bo la ed As, nhimg vdi ham lupng tha'p va 

nim trong gidi han cho phep ve lieu chuan TA 

chan nudi hipn hanh. 

Thie't bi va dieu kipn ky thuat cua Phdng 

Thi nghipm TT Khoa Chan nudi, Hpc vipn 

Nong nghipp Viet Nam hoan toan dap iing 

du'pc yeu cau dinh lu'png As va Hg trong TA 

chan nuoi. 
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TOM T A T 

Thi nghipm duac hen hanh nham danh gia hieu qua ciia \ iec bo sung cac che'pham probiotic 
vao khau phan an ga de tning thuong pham Novogen Brown nuoi tai Cong ty TNHH Dau tu va 
Phat trien Chan nuoi Gia cong, thupc Tap doan Dabaco. Tong s6'1.2S0ga Novogen Brown de tru'ng 
thuong pham o 35 tuan tuoi dupe phan ngau nhien vao 3 16: doi chung (DC), thi nghiem 1 (TNI) 
va TN2. Ga dupc an khau phan co so, bo sung che'pham Baymix Grobig BS \'6i lieu lOOg/taii thiic 
an cho TNI va Probiohc Sahjm vdi lieu lOOg/ta'n thdc an cho TN2, Ket qua cho tha'y: Ca hai che 
pham probiotic la Baymix Grobig va Saturn dupc bd sung vao thirc an cho ga ga Novogen - Brown 
de tning thucmg pham deu co tac dyng tang ty le nuoi song, ty ie de, nang sua't tning, ty le tning 

' Hpc vî n Nong nghiep Vi|t Nam 
- Vi?n Chan nuoi 
' Tac gia lien li?: TS. Dgng Vu Hoa, Pho Truong Bp mon Kinh teva He thong char 
Tii Liem, Ha Ngi; Email- hoadangvu@gmail com; DT: 0976203572 
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