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Tom tat. Da tham dinh thanh céng quy trinh phan tich cac thanh phan arsenic trong nudc mam bang phurong
phap HG-AAS. Ham luong arsenic tong (tAs) duoc phan tich sau khi pha miu bang phuong phap vo co
hoa kho va uét két hop trong binh Teflon & nhiét do 450 °C va sau d6 khir As (V) vé As (111) bang hdn hop
chat khir Kl/acid ascorbic. Véi arsenic vo co (iAs), mau duoc thiy phan bang dung dich HCI trong 14 gid,
tiép tuc chuyén As (V) vé As (111) rdi phan (ng voi hydrazine 1,5%. Dung CHCI3 dé chiét va chiét lai trong
HNOs. Ham lugng arsenic hiru co (0As) duoc tinh bang higu s6 ham luong tAs va iAs. Pa xéc dinh dugc
khoang nong do tuyén tinh 2 - 30 pg/L va phuong trinh dudng chuan y = 0,0128x + 0,0007 véi R2=0,9996
trong khoang nong do 2 - 20 pg/L. Gidi han phat hién va giéi han dinh luong ctia phuwong phéap phan tich
tAs va iAs déu c6 gia tri nhu nhau va lan luot bang 0,015 mg/L, 0,05 mg/L. Déi véi tAs, hidu suat thu hoi
trén chuan arsenic hitu co va arsenic vo co déu trong khoang 81— 109%; do lap lai va do tai lap giira cac
phong thi nghiém lan lugt 1a RSDr < 10% va RSDr < 12%. Vi iAs, higu suat thu hoi nam trong khoang
83,6 — 110%; RSD; < 11%, RSDr < 14%. D3 danh gia ham lugng As trong cac mau nudec mam dai dién,
mot s6 mau do dam cao tuy c6 ham tAs vuot mirc cho phép cia Bo Y Té Viét Nam, nhung chu yéu la 0As.
Tir khoa. ham luong arsenic tong, ham luong arsenic vo co, nudc mam, HG-AAS, chiét.

VALIDATION OF AN ANALYTICAL METHOD FOR THE DETERMINATION OF
INORGANIC AND ORGANIC ARSENIC IN FISH SAUCE BY HYDRIDE
GENERATION ATOMIC ABSORPTION SPECTROSCOPY

Abstract. The validation of an analytical method was carried out for the determination of arsenic
components in fish sauce by HG-AAS. The total arsenic content (tAs) was analyzed after digesting the
sample by dry and wet combined digestion method in a Teflon flask at 450 °C and then reducing As (V) to
As (111) with a mixture of reducing agents Kl/ascorbic acid. For inorganic arsenic content (iAs), the sample
was hydrolyzed with HCI solution for 14 hours, converted As (V) to As (l11), then reacted with hydrazine
1.5%. Extracted in CHCI; and re-extracted in HNOs. The organic arsenic content (0As) was calculated by
the difference tAs and iAs. Determined the linear concentration range 2 - 30 pg/L and the standard curve
was y = 0.0128x + 0.0007 with Rz = 0.9996 at the concentration range 2 - 20 pg/L. LODs, LOQs for total
and inorganic arsenic contents were found and all they were 0.015 mg/L and 0.05 mg/L, respectively. For
total arsenic, the recovery efficiencies on the organic arsenic standard and inorganic arsenic standard all
ranged from 81 to 109%; repeatability RSD, < 10% and reproducability RSDr < 12%. For inorganic arsenic,
the recovery efficiency ranged from 83.6 to 110%; RSD; < 11% and RSDr < 14%. Determined As content
in representative fish sauce samples, some samples of high protein had total As content exceeding the
permitted level of the Ministry of Health, but mainly was organic As.

Keywords. total arsenic content, inorganic arsenic content, fish sauce, HG-AAS, extraction.

1 MO DPAU

Nudc mém 12 gia vi thuong dugc st dung trong hau hét cac mon n cia ngudi Viét Nam néi riéng va cac
nudc Pong A noi chung. Nudc mam khong chi gitp tang huong vi ciia mén dn ma con la nguon cung Cap
dinh dudng nhu mét s6 loai axit amin thiét yeu hay tang cuong chat sit dé chong lai tinh trang thleu sat &

nhiéu quéc gia [1-3]. Nuéc mim dugc ché bién bang cach u hdn hop nguyén liéu gom cava mudi theo ti
I& nhat dinh trong thoi gian tir mot nam tré 18n. Tuy arsenic trong céc sinh vat bién chu yéu & dudi dang
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hitu co (0As) khong doc, nhung qua trinh san Xuét thuc pham nhu 16n men ca dé san xuat nugc mam c6 thé
lam thay ddi dang ton tai cua né. Do do, t6ng nong do arsenic (tAs) khong phan anh hét dugc muc do nguy
hiém cling nhu khong cung cap day du thong tin Vé riii ro lién quan dén viéc tiéu thu nudec mam. Chinh vi
thé, van dé thanh phan arsenic trong nudc mam, dac biét 1a nwéc mam truyén thdng, da timg gay tranh cai
va khién dur luan rat quan tam trong nhimg nim g?m day.

M&i lo ngai vé phoi nhiém iAs trong ché d6 an udng va cac nguy co anh huong dén sirc khoe da dugc nhan
manh trong cac danh gia gan day cua Co quan An toan Thyuc pham Chau Au (EFSA), T6 chirc luong thuc
va ndng nghiép Lién hop qudc/T6 chic Y té Thé gigi (FAO/WHO) va Uy ban vé phu gia thuc pham
(JECFA) [4-5]. Viéc xac dinh ham luong riéng phan oAs va iAs trong thyuc pham khéng nhiing glup kiém
tra mirc 6 an toan ctia san pham ma con tinh toan luong tiéu thy dé danh gia mirc d6 phoi nhiém nén doi
Vi arsenic va dé hiéu cac nguy co anh huong dén sic khoe con nguoi [6]. Vi ly do nay, viéc dua ra cac
phuong phap gitip phan tich nhanh, chinh xac ham lugng tAs, 0As, iAs phi hop diéu kién thyc té ciia cac
phong thi nghiém, gilp cac nha san xuat ciing nhu cic co quan kiérn dinh dé& dang kiém soat va danh gia
chat luong san pham dang rat duoc quan tam.

Phuong phéap phan tich dwoc 4p dung phd bién nhét hién nay dé xac dinh cac thanh phan arsenic déu dya
trén thiét bi sac ky long hiéu ning cao két ndi voi ¢au do nhu HPLC-ICP-MS [7,8] hay HPLC-HG-AAS
[9]. Céc phuong phap nay c6 thé tach va phan tlch ting dang arsenic véi d6 chinh xac va do nhay cao,
nhung lai doi hoi hé théng may dit tién, khéng sin c6 trong nhiéu phong thi nghiém. Phuong phap AAS
bén canh viéc dé dang ap dung dé phan tich ham luong arsenic tong trong nhiéu dm tuong mau, hién nay
HG-AAS cung da duogc st dung dé xac dinh ham lugng arsenic vo co trong mot sb d6i twong mau nho tinh
linh hoat va chi phi thap cua thiét bi [10-14]. Tuy nhién, véi nuéc mam, hién nay viéc sir dung phuong
phap HG-AAS dé phan tich riéng phan oAs, iAs van chua duoc nghién ctu. Do d6, nhiém vu cua dé tai
dugc dat ra la dya vao phuong phép phan tich cac thanh phan arsenic bang HG-AAS da c6 hién nay, téi uu
hoa cac diéu kién va yéu té anh huong dé dua ra phuong phap phén tich cac thanh phan arsenic trong nu6c
mam, tharn dinh phuong phap va st dung phuong phéap dé danh gia ham lugng c4c thanh phan arsenic trong
mot 6 mau nudc mam dai dién.

2 THUC NGHIEM

2.1 Héa chit va thiét bi

Hoa chat

Céc héa chét co do tinh khiét phan tich cia Merck (Darmstadt, Germany) gdm axit nitric (HNOs), 65 %:;
axit clohydric (HCI), 38%; axit bromic (HBr), 48%; hydrazine sulfate ((N2Hs)HSOs), 99%; chloroform
(CHCI3), 99%; sodium borohydride (NaBHs), 98%; natri hydroxit (NaOH), 98%; magie nitrate
(Mg(NO3),.6H,0), 98%; acid ascobic (CsHsOs), 99,7%, Kali iodua (KI), 99,5%; chuan gdc arsenic(lll),
1000 mg/L; chuan gdc arsenic (V), 1000 mg/L va chuan asenobetaine (AB), 98,5% ctia Sigma.

Dung dich NaBH. 1% (w/v) dugc pha trong dung dich NaOH 0,5%, c6 thé sir dung trong 07 ngay, bao quan
& 20 °C. Cac dung dich chuan tha cap As (111) 10 mg/L va As (111) 100 pg/L lan lugt dugc chuan bi bang
cach pha lodng dung dich chuan géc arsenic (111) 2000 mg/L va As (111) 10 mg/L trong dung dich HCI 0,2
N. Cac dung dich chuan thir cip As (V) 10 mg/L va As(V) 100 ug/L lan luot dwoc chuan bi bing cach pha
lodng dung dich chuan gc As (V) 1000 mg/L va As (V) 10 mg/L trong HNOs 0,1N.

Thiét bi

Nghién cttu duoc thuc hién trén May quang phd hap thu nguyén tir AAS-ICE 3500 _Thermo két hop Bo
phan tich hydride VP100 _Thermo va B¢ gia nhiét c6 kiém soat EC100_Thermo. Ngoai ra, d tai lap cua
phuong phép con dugc danh gia trén May quang pho hap thu nguyén tir 240FS_Agilent két hop B phan
tich hydride VGA 77 AAS_Agilent.

2.2 MAu va chuin bi miu

Str dung 5 mau nuéc mim dai dién. Ba mau dwoc mua tir siéu thi, gdm mot mau nudc mam cong nghiép
c6 d6 dam < 15 gN/L; hai mau nudc mam truyén thong c6 do dam 23 — 27 gN/L va 34 — 42 gN/L. Hai mau
nuéc mam nha dan tw 1am nham phuc vu cho nhu cau cua gia dinh c6 do dam > 45 gN/L. Cac mau sau khi
mua hoic nhan vé duoc bao quan ¢ nhiét do phong va tranh anh sang mit troi.
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2.3 Tham dinh phwong phip
Khoang tuyén tinh duoc dénh gia bang cach phan tich truc tiép cac dung dich chuan As (111) trong khoang
nong do tir 2 dén 50 pg/L. Tir 6 xay dung cac duc‘rng hoi quy tuyén tinh, can cr vao hé sb twong quan (R?)
va do chéch nong do Ai dé cong bd khoang tuyen tinh. Khoang nong do6 xay du’ng duong chuan duoc lya
chon dya vao khoang tuyén tinh va nong do chat phan tich trong déi tugng mau.
Gisi han phat hién (LOD) va gidi han dinh lugng (LOQ) duoc tinh dua vao két qua phan tich lap lai 11
mau trang theo cong thirc (1) va (2). Trong d6 Xo va SD lan luot 12 gia tri trung binh va d¢ léch chuan tir
két qua phan tich ham lugng arsenic trong mau trang Sau khi thu dugc LOD va LOQ, tiép tuc danh gia lai
hiéu suat thu hoi tai ndng do LOQ dbi vai cac chuan arsenic hitu co va vo co dé khang dinh gia tri LOD,
LOQ cong bd cho phuong phép 14 tin cay.

LOD = X, +3.5D (1)

LOD ==.LOD )

Do lap lai cua phuong phap duoc thuc hién dbi véi 5 mau da chon, mdi mau thyc hién 7 1an trong cling mot
ngay. Tir céc két qua thu duoc, doi véi mdi mau tinh X, S,.;), va RSD; dé danh gia do 1ap lai theo cong thic
(3) va (4):

rxi—X
Sray = (n_1 2 (3)

SRD,(%) =22.100  (4)

Higu suét thu hoi cua cac phuong phap phén tich duoe danh gia dya vao kéthué phan tich miu va mau
thém chuan. Cac thi nghi¢m duoc thyc hién trén cac mau khac nhau va moi mau it nhat 7 lan d€ lay gia tri
trung binh. Hiéu suét thu héi duoc tinh theo cong thic (5). Trong dé, Cnau+chusn Va Crndu lan luot la nong

d6 mau va mau thém chuan thu duoc bang thuc nghiém va C sy 12 Ndng d6 chuan thém vao.

c

H(%) — mau+ccv:;z:2?n mau (5)

Do tai lap cua phuong phép dugc danh gia dwa vao két qua thir nghiém khi st dung ciing mét phuong phap
d3 t6i uwu, trén cing mot mau, trong hai phong thir nghiém khac nhau va do nhirng ngudi thao tac khac nhau.
Thuce hién phan tich 13p lai n 1an trén mdi mau (n > 7). Béi v6i mau nuéc mam khdng phat hién arsenic,
ching t6i sir dung mau thém chuan tai nong d LOQ dé danh gia do tai lap ciia phuong phap. Tir két qua
phan tich, tinh toan d¢ tai lap (RSDr) theo céc cong thirc tur (6) — (10).

Y £xSH
Sr ©

Vi f=n-1
z=2oXi %
p
2
2= &R 1;"1 =% )
Sp= /83+Si (9)
RSDg (%)= 2 100 (10)

Trong d6, S,; 1a do léch chuan d6i véi madi tap s liéu thu duoc tai mot phong thi nghiém trén 1 mau, tinh
tuong ty theo (4); fi 1a bac tu do ddi véi mdi tap sé lidu; S, 1a do léch chuén lap lai; X; va X lan luot la gia
trj trung binh mdi tap sb liéu va cua hai tap sé lieu; S? 1a phuong sai giita cac phong thi nghiém; Sk 1a do
tai 1ap PTN; RSDg la d¢ tai 1ap PTN tuong doi.

Do tai lap lai dugc danh gia dya vao ti s HorRat (R) [15,16] nhu sau:

PRSDg = 2.¢7015 (11)
HorRat(R) = 2k 12
orRat(R) = PRSDR (12)
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Phuong phap dat yéu cau khi gia tri ti s HorRat = 0,5 +2. Trong d6 C 1a ndng d6 ti 1¢ khdi lugng. Néu
HorRat (R) nho hon gi6i han dudi (<0,5) co thé do gia tri trung binh chua dugc bao céo hoic ching to ky
nang va kinh nghiém XUat Sic cua ngudi thuc hién. Nguoc lai, gia tri HorRat (R) I6n hon gi6i han trén (>
2) c6 thé do cac mau thir khong dong nhat, can téi uu hoa hodc dao tao thém Ky nang thi nghiém, phan tich
dudi gigi han dinh lugng hodc phuong phép sir dung khong dat yéu cau [16].

Ngoai ra, d6i voi phuong phap phan tich iAs, dé két qua co tinh thuyét phuc hon, do chon loc dbi vai arsenic
v co ciing duoc khao sat bang cach tién hanh so sanh ham luong iAs trong mau thém chuan AB va mau
thém ca hai chuan AB va As (V). Mau da chirg minh trudc d6 1a khong chira As. Thyc hién phan tich n
1an (n > 5) theo qui trinh phan tich mau nhu trén va danh gia két qua thu dugc.

2.4 Quy trinh chiét arsenic tong

Quy trinh chiét arsenic tong sau khi duoc khao sat va téi wu duwa trén phuong phap phan tich thanh phan
arsenic trong thuc pham va thitrc an chin nuéi [17] nhu sau:

HGt 2 mL mau thir cho vao binh Teflon, thém 5 mL HNO3 dam dic va 1 mL H,0,, dé yén 15 phit, dong
chit binh teflon, dat trong ti siy va diéu chinh nhiét d6 khoang 150 °C trong 2 gid. L4y dung dich sau xr
Iy cho vao chén nung, thém 1 mL Mg(NO3), 7,5%, lam khd hoan toan trén bép dién. Sau d6 cho vao 10
nung, gia nhiét & 450 °C dén khi mau duoc tro tring (khoang 1 — 2 h). Lay cdc ra khoi 10 nung, dé nguoi.
M3u sau khi xir ly duoc 1dm ngudi, hoa tan trong 10 mL nuéc cat, thém 2 mL dung dich HCI 8 M, thém
tiép 5 mL dung dich KI 5% va 5 mL acid ascobic 5%. Lam a4m ¢ nhiét 46 40 — 50 °C trong 30 phut, dé
ngudi, dinh muc 1én 50 mL bang nudc cat. Dung dich cudi cting duoc phan tich trén may AAS két néi véi
b6 hoa hoi hydride VP100.

Ham lugng As tong trong mau dugc tinh theo cong thirc sau:
m CacV
s () = 5500 (13)
Trong d6, tAs 1a ham luong As téng (mg/L); Cac 12 ndng do arsenic tinh tir dwong chuan, ug/L; Vam 1a thé
tich dinh mac (ML) va Vp, 12 thé tich mau (mL).
2.5 Quy trinh chiét arsenic vé co
Quy trinh chiét arsenic vo co sau khi dwoc khao sét va ti wu dua trén phuong phap phan tich thanh phan
iAs trong ngii cc, ndm va thuc pham cé ngudn gdc tir bién [18] nhu sau:
Hat 2 mL mau thir cho vao dng ly tam, thém vao 4 mL nudc cit, lac trén méy lic co hoc trong 5 phut dé
mAu va nudc tron déu. Thém 18 mL axit HCI 38%, tiép tuc lac trén may lic co hoc trong 15 phut. Bé yén
cho qua trinh thiy phan dién ra, thoi gian tir 12 d&én 15 gio. Thém 2 mL axit HBr 48%, 1 mL Hydrazine
1,5%. Lic bang may lic co hoc trong 30 gidy. Thém 10 mL CHClIs, lic 5 phat. Bé yén trong 5 pht, néu
van khong tach pha thi tién hanh ly tam trong 5 pht & tbc do 2000 rpm. Chiét Iép CHCIs qua éng ly tam
khéac, thuc hién thém it nhat 2 1an nira. Ly tdm pha CHClIs trong 5 phat & 2000 rpm, loai bo pha axit con sét
lai trén bé mat pha CHCls. Loc dung dich sau chiét qua mang loc PTFE 0,45 um. Thém 5 mL HNO3 2%
vao dung dich sau khi loc. Léc 5 phut, dé yén trong 1 phat. Chiét 1y 16p HNO; (I6p trén), thuc hién thao
tac nay thém it nhat 2 1an nira. Chuyén tat ca dung dich sau xt 1y & trén cho vao chén nung, thém 1 mL
Mg(NO3) 7,5%, 1am khd hoan toan trén bép dién. Sau d6 cho vao 10 nung, gia nhiét & 450 °C dén khi mau
dugc tro trang. Ly cc ra khoi 16 nung, dé ngudi. Mau sau khi xt Iy dwoc 1am nguéi, thém 10 mL nudc
cit, 2 mL dung dich HCI 8 M, thém tiép 5 mL dung dich KI 5% va 5 mL acid ascobic 5%. Lam a4m & nhiét
d6 40 — 50 °C trong 30 phut, dinh muc 1én 50 mL bing nuéc cat rdi dem di phan tich trén may AAS.
Ham luong As vo co trong mau dugc tinh theo cong thirc sau:
, m CacVam
s () = e (19
Trong d6, iAs 1a ham lugng As vo co trong mau; Cq. 1a ndng do arsenic tinh tir dwong chuan, ug/L; Vam la
thé tich dinh mic (mL) va Vi, 12 thé tich mau (mL).
2.6 Cac thong sob thiét bj va yéu té anh hwéng dén quéa trinh tao hydride
Céc thong s6 thiét bi va yéu t6 anh huong dén qua trinh tao hydride da dwoc khao st va téi wu dua trén cac
s6 liéu tham khao [17] dwoc trinh bay trong nhu Bang 1:
Bang 1. Cac diéu kién thi nghiém trén AAS két hop bo VP100
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STT Noi dung Théng s6
1 Thiét bi AAS iCE 3500 két hgp bd VP100 va EC100 - Thermo
2 Budc song phan tich 193,7 nm
3 Nhiét d6 nguyén tir héa 900 °C
4 Dong dén cathode 85 % Max (10 mA)
5 Chiéu cao dau dot 17 mm
6 Khe (Slit) 0,5nm
7 Hiéu chinh nén D2
8 Tbc @6 dong bo trg Ar 200 mL/phat
9 Tbc dd quay bom nhu dong 30 vong/phut
10 Luu lugng HCI 0,7 mL/phut
11 Luu lugng NaBH4 1,6 mL/phat
12 Luu luong mau 7,5 mL/phat
13 Nong d6 HCI 5M
14 Nong d6 NaBH4 0,75 % trong 0,5 % NaOH (m/v)

3 KET QUA VA BAN LUAN
3.1 Két qua tham dinh phwong phap
Khoang tuyén tinh va dudng chuan
Dya trén két qua do it nhat 3 Ian ddi véi mdi nong do arsenic sao cho thoa man yéu cau d¢ léch chuén cia
tat ca cac diém chuan déu khong qua 2,5%, di thu duoc khoang tuyén tinh tur 2 dén 30 pg/L véi hé s6 hoi
quy R? = 0,9995. Tuy nhién, dwya vao ham lugng arsenic thuong co trong mau nudc mam va cling dé han
ché sai s6 do duong chuén gy ra, ching t6i chon khoang néng d6 dung dudng chuén 14 2 - 20 ug/L. Phuong
trinh duong chuan va hé s hdi quy thu duoc twong tmg 1a y = 0,0128x + 0,0007, R? = 0,9996.
LOD va LOQ
Bang cach phan tich 11 lan d6i véi mau khong chira arsenic, da xac dinh gisi han phat hién LOD va gisi
han dinh lrgng LOQ ham luong arsenic tong va arsenic vo co d6i véi mau nuéc mam déu nhu nhau va lan
luot bang 0,015 va 0,05 mg/L. Tién hanh thém chuan bang ngudng dinh lugng LOQ trén chinh mau da st
dung va thuc hién phép phan tich lap lai 5 1an. Hiéu suat thu hoi dbi véi mai thi nghiém riéng re nam trong
khodng 84,7 —99,5%, 83,2 — 91,6% va gia tri trung binh dat 93,1%, 89,9% lan lugt d6i véi arsenic tong va
arsenic vo co, cho thay phuong phap hoan toan dap tung yéu cau AOAC Appendix F (80 — 110%) [15].
Ngoai ra gidi han phat hién cua cac phuong phap déu thap hon nhiéu lan so véi gi6i han t6i da cho phép
trong nuéc cham theo qui dinh ciia Bo Y té€ Viét Nam [19] 14 1,0 mg/L, nén hoan toan phu hop dé phan tich
ham luong arsenic véi muc dich kiém tra vé sinh an toan thyuc pham. Hon nita, so v6i két qua thu duoc boi
mot sO tac gia sir dung phuong phap HG-AAS d6i voi mau gao (LOQ iAs 15 mg/kg; tAs 23 mg/kg [20]),
mau ngii coc, nam va thuc pham c6 ngudn gdc tir bién (LOQ iAs 10 pg/g [18]); phuong phap SPE HG-
AAS d6i véi mau gao (LOD iAs 0,02 mg/kg [21]) va phuong phap HPLC-ICP-MS d6i véi mau thye pham
(LOD tAs 0,3-0,4 mg/L [22]) cho thiy mirc d6 phu hop cua phuong phéap phan tich dwgc dé xuit.
bo lap lai
Déi vai tit ca 5 mau nudc mam dai dién da chon, vai SRD; (%)nam trong ngudng cho phép theo AOAC
Appendix F (<11%) cho thay phuong phap c6 do lap lai tot.

Bang 2. B¢ lap lai ctia phuong phéap phan tich tAs va iAs

N tAs iAs
Mau
mg/L SRD; (%) mg/L SRD; (%)
Mau 1 0,63 25 KPH -
MAu 2 1,15 6,2 0,080 35
Mau 3 1,65 25 0,066 3,6
Mau 4 1,65 3,0 0,066 3,6
Mau 5 KPH - KPH -
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Hiéu suét thu hdi ctia phuong phap

Hiéu suét thu hoi thu duoc khao sat trén cac d6i tugng mau khac nhau, méi mau déu duoc thyc hién 7 lan
dé lay két qua trung binh. Két qua thu duoc nhu Bang 3 va Bang 4.

Céc két qua riéng re déu c6 gia tri nam trong ngudng cho phép theo AOAC Appendix F (80 — 110%). Cu
thé, hiéu suét thu hdi d6i voi arsenic tong trén chuin hitu co AB va chuén arsenic vo co As (V) lan luot
trong khoang 81,1 — 108,6 % va 83,6 — 109,1 %. Gia tri nay d6i véi phuong phap phén tich arsenic vo co
dat 83,6 — 110%. Piéu dang chu y, d6 thu hdi trén 2 loai chuan hitu co va vo co khong khac nhau nhiéu.
Diéu d6 c6 thé khang dinh qui trinh pha mau va phan tich kha 6n dinh, ¢6 thé ap dung dé xac dinh ham

lwong arsenic téng va arsenic vo co trong cac mau nude mam khac nhau.
Bang 3. Hiéu suat thu hoi ciia phuong phép phén tich arsenic tong trén chuan AB va As(V)

Crngus MIL Ciuany MY/L Coniu+ chuns MY/L Cohin, thue e MI/L H, %
1,65 1,25 2,822 £0,014 1,172 £ 0,014 938+1.2
1,15 1,25 2,314 £ 0,022 1,164 +0,022 93,2+1,8

Conu MY/L Coniow MIL | Coiuschusns ML | Ciuantnye e MY/L H, %
1,65 1,25 2,834 £ 0,022 1,184 £ 0,022 94,7+1,8
0,63 0,50 1,117 £ 0,005 0,487 £ 0,005 97,411
KPH 0,05 0,045 £ 0,001 0,045 £ 0,001 91,015

Bang 4. Hiéu suat thu hdi cua phuong phap phén tich arsenic vo co

Congar MYIL | €0 mo/L Crusctuins MIL | Clhimenee e MY/L H, %

KPH 0,05 0,045 £ 0,001 0,045 £ 0,001 90,3+1,2
0,080 0,07 0,149 £ 0,001 0,069 £ 0,001 99,6 +0,5
0,066 0,06 0,126 £ 0,001 0,060 £ 0,001 101,1+£0,6
0,066 0,06 0,123 £ 0,001 0,057 £ 0,001 95,704
KPH 0,05 0,047 £ 0,001 0,047 £ 0,001 942+14

Do tai 1ap cua phuong phap
Két qua khao sét trén 5 nén mau nudc mam tai hai phong thi nghiém va nguoi thao tac khac nhau, cho thay
do tai 1ap tét. Vi hau hét cac ti s6 HorRat R déu thip hon gia tri can dudi (gid tri < 0,5), diéu ny ching
t6 k¥ ning tot ciia ngudi thuc hién.

Bang 5. Do tai 1ap cua phuong phap phén tich arsenic tong

STT 1 2 3 4 5=

X, mg/L 0,63 1,15 1,65 1,65 0,048
RSDr (%) 6,8 6 4,8 4,9 12
PRSDr (%0) 17 16 15 15 25
HorRat R 0,40 0,39 0,32 0,33 0,48

Béang 6. Do tai lap cua phuong phap phén tich arsenic vo co

STT 1 2 3 4 5=

X, mg/L 0,044 0,080 0,064 0,065 0,045
RSDr (%) 9,5 8,1 10 10 14
PRSDr (%0) 25 23 24 24 25

HorRat R 0,37 0,35 0,42 0,42 0,55

*M3au KPH, da thuc hién thém chuin bing ngudng LOQ dé danh gia.
Do chon loc cia phuong phap phén tich As v6 co
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Bang 7. Két qua danh gia do chon loc ctia phurong phép phén tich arsenic vo co

C;qusau' mg/L Cgllt;uan' mg/L C?Zflz)n; mg/L iAs (mg/l—) H,%
KPH 1 0 KPH )
KPH 1 0,05 0,048 £ 0,001 96,7+ 1,7

V6i viée khong phat hién As v6 co trong nén mau thém chuan AB cho thay phuong phap phén tich c6 tinh
chon loc tét. Két qua mot Ian nita chimg minh d6 diing ctia phuong phéap khi hiéu suat thu hoi dat trén 96%.
Diéu nay cd thé khang dinh phuong phap hoan toan chon loc vai arsenic vo co tng véi cac diéu kién thuc
nghiém da néu.
3.2 Ham lugng arsenic trong mdt s6 mau nuwéc mam

Bang 7. Ham lugng arsenic trong mot s6 mau nuéc mam va luong an vao hang tuan tinh theo iAs

Lwogng in vao hing tuin
MSM tAs, mg/L iAs, mg/L 0As, % iAs, % tinh theo iAs
mo/kg

Mau 1 0,63+ 0,01 KPH 100 0 -

Mau 2 1,15+ 0,01 0,080 + 0,001 93,0+0,1 70+0,1 <0,0003

Mau 3 1,65+0,01 0,066 + 0,001 96,0+0,1 40+0,1 <0,0002

Mau 4 1,65+0,01 0,066 + 0,001 96,0+0,1 40+0,1 < 0,0002

Mau 5 KPH KPH - - -

As trong nué¢ mam bét nguon tir ca nguyeén ligu, chu yéu 1a As hitu co khong doc, ¢6 thé chuyén héa thanh
dang As v0 co trong qua trinh 1én men va bao quan. Két qua phan tich mau dai dién cho thiy mot sb mau
nudc mam c¢6 ham lugng As téng vuot ngudng cho phép cia B Y Té Viét Nam, dic biét 1a trong cac mau
nudc mam c6 ham lugng dam cao. RA rang, qua trinh pha tron dé thu duogc san pham c6 do dam khac nhau
la mot nguyén nhan lam giam nong do As trong thanh pham. Do d6, nhitng mau c6 d6 dam cao, dic biét 1a
nudc mam dan ty 1am phuc vu cho nhu ciu gia dinh, khong qua qué trinh pha trén nén ham lugng As ludn
c0 gia tri cao hon. Tuy nhién, thanh phan chinh trong As tong phan tich dugc cha yéu 1a As hitu co dé dang
dao thai ra khoi co thé. Tat ca cac mau déu c6 ham luong As v co rat thap, dudi 0,1 mg/L, va Chlem khong
qua 7% so Vi ham lugng As téng. Két qua phan tich nay cé thé khang dinh cac mau nuéc mam an toan
theo yéu cau vé sinh an toan thuc pham cua Bo Y Té Viét Nam. Két qua nay ciing phu hop véi cong bé Ve
ham lugng arsenic hitu co dugc phan tich bang phuong phap HPLC-ICP-MS trong mét s6 mau nudc mam
tai Viét Nam va Théi Lan nam trong khoang 0,69 - 2,75 mg/L, véi arsenic hitu co chiém 82 - 94% [8].
Ngoai ra, lwong iAs in vao hang tuan ciing da duoc tinh toan dua vao trong luong co thé trung binh va thé
tich tiéu thy nham danh gia chinh xac hon mirc d6 phoi nhiém iAs théng qua viéc st dung nudc mam. Véi
trong lugng trung binh cta nhitng nguoi truéng thanh duoc tham do 1a 50 kg va thé tich tiéu thuy tdi da 150
mL/tuan, két qua danh gia lugng an vao hang tuan dwoc trinh bay trong Bang 7. So voi luorng an vao tbi da
cho phép tam thoi (PTWI) tinh theo iAs 0,015 mg/kg [19], c6 thé két luan viéc sir dung cAc mau nudc mam
duoc khao sat hoan toan an toan cho suc khoe.

4 KET LUAN

D3 tham dinh phuong phap phén tich riéng ting thanh phan tAs, As vo co va As hitu co trong nudc mam.
V6i gidi han dinh lugng thap hon nhiéu lan so véi gi6i han ti da cho phep trong nudce chim cia Bo Y Té
Viét Nam, hiéu suit thu hdi cao (trén 90%), do tai 1ap dat yéu cau ciia AOAC va dic biét chon loc tbt voi
thanh phan As v0 co, phuong phap hoan toan dap tng dé phuc vu cho viéc danh gia, kiém tra chat luong
nuéc mam. Trong diéu kién chwa ¢ hé thdng sic ky 1ong ghép n01 v6i hé ICP dé c6 thé tach hoan toan cac
dang arsenic, ddc biét la arsenic vo co, phuong phap xac dinh téng arsenic vo co bang phuong phap chlet
v6i dung moi hitu co déa dap tmg yéu cau phan tich. Qui trinh phan tich twong ddi don gian, khong yéu cau
thiét bi pha mau dat tién, str dung hé thong may quang phd hap thu nguyén tir AAS két ndi bo hydride hoan
toan phul hgp véi nhiéu trung tam phan tich hay phong thi nghiém vira va nho hién nay tai Viét Nam.
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CAM ON
Xin cdm on Cty TNHH Phan Tich Kiém Nghiém Viét Tin va Cty CP-DV-KHCN Thé Ky Mi da tao diéu
kién ve thiét bi va co s& vat chat trong qué trinh thuc hién dé tai nghién ctiru nay.
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