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PHAN TiCH HAM LUONG KIM LOAI NANG TRONG TOM THE
CHAN TRANG BANG PHU'ONG PHAP QUANG PHO PHAT XA

CAO TAN GHEP NOI KHOI PHO 1CP-MS

Nguyén Tran Xuan Phuong’, Do Chiém Tai
Trudng Dai hoc Quéc té Hong Bang

TOM TAT

Trong nghién ctru nay, ham lwong kim loai ndng tén du trong tém duoc xdc dinh bang
phuong phdp quang phé phdt xa cao tdn ghép néi khéi phé ICP-MS sau khi vé co héa
mau bdng axit nitric (HNO,) va hydro peroxit (H,0,). Giéi han phdt hién thdp tir 15-100
ug/kg, va gidi han dinh lugng tir 50-300 ug/kg. Phuong phdp cé khodng tuyén tinh rong,
dudng chudn cé hé sé tuwong quan cao, cdc gid tri dé chum, dé ding, dé Idp lai ANOVA,
dé tdi lap phu hop theo yéu cdu ctia 2002/EC/657. Hiéu sudt thu héi dat trén 90% cho
thdy phuong phdp nghién ctru phu hop dé phdn tich 6 nhiém kim logi ndng trong tém.
Mudi mdu tém thé chdn trdng thu mua trén dia ban Thanh phé H6 Chi Minh mdc du cé
phdt hién tén du kim loai ndng nhung khéng vuot ngudng cho phép ctia B6 Y té nén an
toan déi vdi sirc khée ngudi sir dung thuc phdam.

Tir khéa: tom thé chdn trdng, ICP-MS, quang phé phdt xa cao tdn ghép ndi khéi phé, 6
nhiém kim logi nding.

1. TONG QUAN

Trong nhirng n3m gan day, van dé 6 nhiém
moi trudng dang & mirc bdo déng manh va
nhan dugc rat nhiéu su quan tam trén toan
thé gidi. Trong d6, 6 nhiém ngudn nuédc &
Viét Nam ngay cang tré nén nghiém trong.
Thuce trang nudce thai chua qua x&r ly hoac
xtr ly khéng hiéu qua trudc khi thai ra cac
song |&n & cac nha may, khu cong nghiép va
khu dan cu van con dién ra. Tai cac khu cong
nghiép, cé dén hang trdm tan chat thai déc
hai nhu kim loai nang, chat tay rlra, phan
bén, thudc trir siu,... thdi ra moéi truong

nwdc moi ngay.

O nhiém maéi truong nuwdc khong chi de doa
dén strc khoe ctia ngudi dan quanh khu vuc
6 nhiém, ma con anh hudng tiéu cuc dén
hé sinh thai. Hién tuong tém ca chét hang
loat xay ra thudng xuyén & cac khu vuc lan
can khu cong nghiép va khu ché xuat. Mot
trong nhirng nguyén nhan cta hién tuong
nay 1a do thay san bi & nhiém kim loai nang
tlr nguén nudc. Nhiéu kim loai 13 nhirng
nguyén to vi luong thiét yéu cho con ngudi
va dong vat nhu sat (Fe), dong (Cu), kém
(Zn), natri (Na), kali (K), canxi (Ca), magie

(Mg) nhung néu ham luong qua cao hodc
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thoi nhiém bd&i cac kim loai nay sé gay ngd
doc cap tinh cho sinh vat séng. Asen (As),
chi (Pb), thuy ngan (Hg), cadimi (Cd), crom
(Cr), nikel (Ni) khéng can thiét cho qua trinh
trao déi chat va doc hai cho sinh vat séng

du & ham luong rat thap [4], [5].

Théng thudng, kim loai nang tich Iy qua
co thé sinh vat théng qua thic an va su
thoi nhiém khi séng trong méi trudng bi
6 nhiém. Diéu nay sé anh hudéng dén sic
khoe con ngudi néu sir dung thuc pham tir
cac ngudn dong thuc vat trén. Ton du kim
loai nang trong co thé lau dan 1a nguyén
nhan gy ung thu, cadn bénh chét ngudi da
va dang dién ra trén toan thé gidi, trong dé,
Viét Nam 1a mot trong nhirng quéc gia co ti

[é ung thu cao [3], [4].

Trong nhirng ndm gan day, viéc nubi trong
va tiéu thu thuy san tai Viét Nam déu tang;
trong do, tdm thé chan trang mang lai hiéu
qua kinh té cao cho ngudi nudi trong thay
san. Tuy nhién, nguén nudc chinh dung dé
nudi trong thay san hién nay lai dang bi 6
nhiém kim loai nang nhu da dé cap & trén.
Thuc trang & nhiém ngudn nudc kéo dai
sé dnh hudng dén s6 lvong cling nhu chat
lwgng nudi trong va nang suat tiéu thu tém.
Do d6, viéc khao sat va thu thap sé liéu
vé ham lugng kim loai nang ton du trong
thuec pham ndi chung va trong tom thé chan

trang nodi riéng 1a van dé cap thiét.

Hién nay, van dé an toan vé sinh thuc pham
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tai Viét Nam, dac biét & cac thanh phd 16n
nhuw Thanh phé H6 Chi Minh (TP.HCM) dang
duogc quan tdm. TP.HCM 13 noi cé luong
tiéu thu thuc pham hang ngay cao nhat ca
nudc nén nghién clru nay tap trung thu thap
nhitng mau tédm thé chan tring trén dia ban
mot sé cho trong khu vuc dé danh gia ham
lwgng kim loai nang ton du trong tom. Két
qua nghién clru gép phan canh bao va nang
cao nhan thirc cta ngudi dan vé chat lugng

thuc pham tiéu dung hang ngay.

Vé&i su phat trién cua khoa hoc ky thuat,
hién nay, c6 nhiéu phuong phap dé xac
dinh ham luvong vét kim loai nhu quang phé
hap thu nguyén tir 16 graphit (Graphite Fur-
nace Atomic Absorption Spectrometry - GF-
AAS), quang phé hap thu nguyén tir ngon
I[lra (Flame Atomic Absorption Spectrometry
- F-AAS), quang phé phat xa cao tan ghép
néi khoéi phd (Inductively Coupled Plasma
Mass Spectrometry - ICP-MS), quang phé
phat xa két hop tu cdm (Inductively Coupled
Plasma Atomic Emission Spectrometry - ICP-
AES). Trong do, ICP-MS |a phuong phap cé
dd nhay cao, dd tuyén tinh réng, 6n dinh,
xac dinh déng thoi nhiéu kim loai nang
trong mét 1an do nén gidm thoi gian phan
tich, tiét kiém dung moéi - hda chat. Do do,
trong nghién clru nay, ham luong kim loai
nang (As, Pb, Cd, Hg, Cr, Ni, Mn) trong tom
thé chan trang duoc xac dinh bang thiét bi
ICP-MS nham nang cao murc do tin cay cua

phuong phap phan tich.
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2. NGUYEN VAT LIEU VA PHUONG
PHAP NGHIEN CU'U

2.1. Nguyén vat liéu

Tém thé chan trang duoc thu mua & 10 cho
trén dia ban TP.HCM. D€ bdo mat théng tin,
tén cac cho thu mua tém nghién clru duoc
ma hda thanh cac ky tu tir A - K. Hinh 1 thé
hién tom duwoc thu mua tai chg A. Cac héa
chat HNO, 65%, H,0, 30%, dung dich Au/
HNO, 1%, dung dich Lu/HNO, 1%, cac dung
dich chuan As, Pb, Cd, Hg, Cr, Ni, Mn 1,000

mg/L duoc san xuat tir hang Merck (Dirc).

Hinh 1. Tom thé chdn trdng thu mua tai cho A

2.2. Quy trinh xt& ly mau

Can khoang 0.5 g (chinh xac dén 0.001 g)
mau thir (d3 duoc déng nhat phan thit) vao
ong nghiém thay tinh. Sau dé, thém 100 plL
dung dich Au/HNO, c6é néng d6 50 mg/L,
500 pL dung dich H,0, 30% va 2 mL dung
dich HNO, 65%. Lac nhe va dun néng dén
khi m3u tan hoan toan, dung dich trong
sudt va thé tich con 2/3 so véi ban dau. bé
ngudi dén nhiét ddé phong va dinh mirc dén
25 mL bang dung dich HNO, 1%. Tién hanh
phan tich mau bang thiét bi ICP-MS Agilent
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7700 (DBiéu kién van hanh: full quant analy-
sis; Mass: 7°As, 208Pb, 111Cd, 202Hg, >2Cr, °Ni,
55Mn; Replicates: 3; Set point: 1 point), st
dung néi chuan Lu 50 pg/L [1]. Quy trinh

dugc téom tit theo so d6 Hinh 2.

[ DONG NHAT MAU ]

'.I.ﬂOpLAufpﬂmgfL 2 mlL axit HNOz 65% +
i 0.5 mi Hx0% 30%

Binh mirc

HAM LUQNG
KIM LOAI NANG

Hinh 2. Quy trinh X ly mau

2.3. Banh gia quy trinh phan tich
PE danh gid su phu hop cua phuong phap

phan tich, nghién cru khao sat cac yéu té sau:

e Khao sat cac thong s6 gidi han phat hién
MLOD (Methodology Limit of Detection),
gigi han dinh lwgng MLOQ (Methodology
Limit of Quantification), xay dung khoang
tuyén tinh tir 0-100 pg/L, xay dung dudng
chuan tir 0-50 pg/L, xac dinh dé dung, do
chum, d6 Iap lai ANOVA, d6 tai lap va hiéu
suat thu héi cia phuong phap theo 2002/
EC/657 [7].

e Do dung ctia phuong phap la khai niém chi

murc do gan nhau gilra gia tri trung binh
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cla két qud thir nghiém va gia tri thuc
hodc gia tri duoc chip nhan la dung. Do
dung duoc danh gia bang cach so sanh gia
tri F va F_, va dugc tinh toan bang phan

mém Excel 2016 - Anova: Single Factor.

¢ Trong nhiéu trudng hop, cac phép thir nghiém
trén nhirng doi tuong va véi nhirng diéu kién
khac nhau thuong khéng cho két qua gidng
nhau. Diéu nay do cac sai s& ngau nhién cla
moi quy trinh gay ra nén khong thé kiém soat
dugc hoan toan tat ca cic yéu té anh hudng
dén két qua thir nghiém. Do d6, dé kiém soat
dugrc cac sai s6 nay, phai dung dén khai niém
do chum. D6 chum chi mirc dé dao dong clia
cac két qua thir nghiém doc lap quanh gia tri
trung binh. D6 chum bao gébm dé 13p lai ANO-
VA (S,) va do tai lap (R), dugc tinh toan theo
cong thirc (1) va (2) [7], [8].

SR — \/Msbctwccnn- MSwithin + MSWithin (1)

S, x100

wxe

e D06 chum duoc biéu thi bang dd 1éch chuan
(SD) va dd léch chuan tuwong déi (%RSD)
dugrc tinh bang cong thirc (3) va (4).

SD:J—Z(Xi_i) 3)
n-1

%RSD =>2x100  (4)
X

e Hiéu suat thu hoi (%H) dugc tinh toan

theo cong thirc (5).

chuc te
H%=—"% 100 (5)

ly thuyet

ISSN: 2615 - 9686

2.4. Khao sat tinh hinh 6 nhiém kim loai
nang trong tom

Nghién ctru thu mua 10 miu tém & 10 cho
trén dia ban TP.HCM. Sau dé, miu dugc
xay nhuyén, tién hanh xr ly mau va phan
tich mau. Cac dung cu tiép xic miu duogc
rira bang dung dich HNO, 1%. Ham lugng
kim loai ndng trong tém dugc xac dinh theo
cong thirc (6).

C,xm

V

trong dé: C 1a ham luwgng kim loai ndng cé

C=

(6)

trong tom (ug/kg), Co la nbng do kim loai nang
tinh tr dwong chuan (ug/L), m la khaéi lugng
mau phan tich (g), V 1a thé tich dinh mirc dung

dich sau khi x&r ly mau (mL).

3. KET QUA VA BAN LUAN

3.1. banh gia phuong phap phan tich
3.1.1. Gioi han phdt hién va giéi han dinh
lwong

Gid¢i han phat hién MLOD va giéi han dinh
lrong MLOQ ctia phuong phap xac dinh ham
lwong As, Pb, Cd, Hg, Cr, Ni, Mn trong tébm
duoc thé hién & Bang 1.

Bdng 1. MLOD va MLOQ ctia phuong phap

Ténchat | As |Pb | Cd|Hg| Cr | Ni [ Mn

MLOD | 100 [ 15 [ 15 [ 15| 50 | 30 | 50

MLOQ | 300 | 50 | 50 [ 50 [ 200 | 100 | 200

*don vi: ug/kg
Quy dinh cta Bo Y té [2] gidi han cho phép
tén du cac kim loai nang trén trong thay san
la 500 pg/kg (d6i véi Mn la 1,000 pg/ksg),
cac gid tri MLOQ cua nghién ciru déu dudi

ngudng cho phép. Do do, phuong phap dang
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duoc nghién cliru ddm bdo phat hién duoc
lwong ton du kim loai nang co6 trong tom thé
chan trang.

3.1.2. Khodng tuyén tinh va duong chudn
Do6i véi ICP-MS, khoang tuyén tinh va
dudng chuan phai c6 hé s6 tuong quan

cao (R2= 0.99) [7]. Trong nghién clru nay,

khoang tuyén tinh cta cac kim loai tur
0-100 pg/L va dudng chuan tur 0-50 pg/L
déu c6 hé s6 R2> 0.999 duoc thé hién &
Bang 2. Do d6, cac dudng chuin & Bang 2
phu hop dé phan tich ham lugng kim loai

nang co trong tém.

Bdng 2. Khodng tuyén tinh va duong chudn ctia phuong phdp

Tén kim loai | Khdiphd | Khoang tuyén tinh R? Dudng chuan R?
As 75 0.190x - 0.015 1.0000 0.187x + 0.006 0.9999
Pb 208 1.499x - 0.309 0.9999 1.422x + 0.076 0.9999
Cd m 0.193x - 0.025 1.0000 0.190x - 0.003 1.0000
Hg 202 0.342x + 0.116 0.9999 0.362x + 0.004 0.9997
Cr 52 1.087x + 0.231 0.9997 0.158x + 0.271 0.9999
Ni 60 0.249x - 0.005 1.0000 0.2432x +0.031 0.9997
Mn 55 1.312x - 0.043 0.9999 1.277x + 0.099 0.9999

3.1.3. b6 chum, dé6 dung, dé Idp lai va do
tdi lap cua phwong phdp
Thuc hién phan tich 6 lan 13p lai cdc mau

thém chuan cé nong dé gap 1.0; 1.5va 2.0 [an

so véi MLOQ dé danh giad dé chum (%RSD),
do dung (F), do 13p lai ANOVA (S) va db tai
I3p (R) ctia phuong phap. Két qua thu duoc &
Bang3, 4, 5.

Bdng 3. Két qud phan tich theo ANOVA & mirc ndng dé gap 11an MLOQ

Ten | ARSD | kRSD , 5 "
kim loai ngay 1 ngay 2 o R
As 9.36 12.59 0.14 4.96 0.06 0.31
Pb 5.87 5.87 0.004 496 2.60 1.00
Cd 515 6.04 0.69 496 2.50 446
Hg 9.35 9.35 013 4.96 3.09 4.58
Cr 6.76 14.38 om 4.96 1.01 1.44
Ni 1312 12.05 om 4.96 1.47 1.61
Mn 5.81 8.78 0.41 4.96 331 211
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Bdng 4. Két qud phdn tich theo ANOVA & mirc ndng dé gdp 1.5 ldn MLOQ

U bl b=l F F S R
kim loai ngay 1 ngay 2 it R
As 6.37 8.53 0.03 496 2.43 347
Pb 14.83 13.29 010 496 2.46 307
Cd 13.90 10.92 0.09 496 1.59 2.7
Hg 418 4,59 0m 496 2.76 3.80
Cr 9.54 14.40 014 496 3.08 2.83
Ni 11.43 12.00 010 496 1.56 2.12
Mn 10.57 10.60 0.22 496 1.77 219
Bdng 5. Két qud phan tich theo ANOVA & mirc néng dd gdp 2.0 ldn MLOQ
a 0 0,
kir;el':)gi .,’g'ii‘: ll/gI;;g F Fo S R
As 8.45 13.99 0.70 496 0.94 0.57
Pb 13.72 915 0.02 496 3.86 2.30
Cd 14.19 41 0n 496 2.60 2.92
Hg 14.33 1.28 0.02 496 2.56 215
Cr 9.48 5.57 0.28 496 2.27 3.32
Ni 14.37 5.53 019 496 1.28 2.91
Mn 1212 8.00 0.02 4,96 1.93 2.06

Theo Bang3, 4,5, cic gidtriF < F

crit’

%RSD < 15%;

S, va R khéng vuot qua 5%, dat yéu cau theo
2002/EC/657 [7]. Do do, phuong phap sir dung

trong nghién ctru nay cé do tin cdy cao.

3.1.4. Hiéu sudt thu héi (%H)

Két qua khao sat cho thay hiéu suat thu hoi

10
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As

déu cao hon 90%, dap (ng yéu cau theo 2002/
EC/657 (quy dinh tir 80 - 110%) [7]. Diéu nay
cho thay, xac dinh ham luong kim loai nang tén
du trong tébm bang phuong phap ICP-MS cho
két qua phan tich do6 tin cy cao, kim loai nang

trong mau hoa tan hoan toan vao dung méi.

Kim loai niang

O Khong phat hién

Pb Hg

fa Phat hién
“ % Y
cd cr Ni

Hinh 3. Tinh hinh 6 nhiém kim loi ndng trong tom
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3.2.Tinh hinh 6 nhiém kim loai ning trong
tém & mot so cho trén dia ban TP.HCM
Phan tich ham luong kim loai nang (As, Pb,
Cd, Hg, Cr, Ni, Mn) trong 10 m3iu tém thé
chan trang &@ mét s6 cho trén dia ban TP.HCM
dugc thé hién & Hinh 3.

Theo MLOD & Bang 1, néu trong mau phan
tich c6 C = MLOD thi két ludn miu c6 phat
hién, nguoc lai khong phat hién. Theo Hinh 3,
Pb va Cd déu khong phat hién trong ca 10
mau tém duoc phan tich, cho thay nguén
nuwdc sir dung dé nudi tdbm gan nhu khong

6 nhiém Pb va Cd, hodc 6 nhiém it nén tém

Bdng 6. Ham lugng kim logi ndng ton du trong tom

c6 thé dao thai duoc. Kim loai Hg va Cr tén
tai trong 1 mau phan tich v&i ham luong 1an
lwot la 52.23 va 77.41 pg/kg. As con ton du
trong 4 mau va Ni 13 2 m3u. Cac miu phan
tich déu phat hién kim loai Mn, day 1a nguyén
t6 vi lugng can thiét cho co thé sdng va phai
nam trong ngudng cho phép (duéi 1,000 pg/
kg). Ham lwong kim loai nang trong 10 mau
phan tich déu khéng vuot qua ngudng cho
phép tén du kim loai nang trong thuc pham
theo quy dinh cta Bo Y té [2].

Ham luong céac kim loai ndng ton du trong 10

mAau tém phan tich dugc thé hién trong Bang6.

Tén chg As Pb cd Hg Cr Ni Mn

A 33447 - - - 7.4 - 29849

B - - - - - - 492.35

C 3951 - - - - - 308.45

D 106.09 - - - - 60.51 541.62

E - - - - - - 26913

F 44539 - - 52.23 - - 300.95

G - - - - - - 551.80

H - - - - - 262.38 1352

| - - - - - - 15047

K - - - - - - 525.86
MLOD 100 15 15 15 50 30 50
fh':'p';]’i‘é':) 500 500 500 500 500 500 1,000

* don vi: ug/kg, -: khong phat hién vi gid tri duéi nguong MLOD

Theo Bang 6, MLOD cua As 13 100 ug/kg
nén s& mau phat hién tén du As 1a 4 mau, ¢
ham luvong dao dong trong khoang 106.09 -
445.39 pg/kg va khong phat hién la 6. Tom
duoc thu mua tai chg F c6 ton du As cao nhat
vGi 445.39 pg/kg, c6 thé miu tém nay séng
trong ving nudc duc hodc gan cac khu cong
nghiép, khu luyén kim,...
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Ham lugng Pb, Cd déu dudi ngudng phat
hién MLOD 13 15 pg/kg nén khéng c6 mau
tdm nao bj thoi nhiém Pb va Cd. Day la hai
kim loai cé ddc tinh cao nén néu cac mau
tdm khao sat néi riéng va trong thuc pham
néi chung cé tén du hai nguyén té nay sé anh
hudng doéi vai sirc khde ngudi str dung cling

nhu chat luong san pham. Két qua khao sat
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vé du luong Pb va Cd trong nghién clru nay
gbép phan gilp nguoi sir dung an tdm hon
trong viéc luva chon thirc an tai cac cho trén

dia ban TPHCM.

MLOD cta Hg 13 15 pg/kg nén s& miu tém
phat hién chira kim loai nay 1 1 m3u tai cho F
v6&i ham lugng 52.23 pg/kg. Clng tai chg nay,
lwong As kha cao (445.39 pg/kg), diéu nay
cho thdy ngudén nudc nudi trong tom duoc
thu mua tai cho F bi & nhiém nén can duoc

lam sach trudce khi bat dau dot nuéi tiép theo.

Da6i véi Crva Ni, MLOD lan lugt 13 50 va 30
ng/kg nén c6 1 mau vuot ngudng phat hién
Cr va 2 miu chtra Ni. Pay 13 hai nguyén té
thudng dung trong xi ma, do dé, c6 thé nhirng
mau tém ndy duoc nudi trong gan khu vuc
ma kim loai. Nudc thai tir khu vuc ndy ngadm
vao dat hay mach nudc ngdm dén ao nudi
tdm lam ngudn nudc bi & nhiém Cr hodc Ni.
Chinh sy’ 6 nhiém nay lam tém bj thoi nhiém

kim loai nang.

Ham luong Mn th3p nhat 1a 150.47 pg/kg khi
phan tich mau tédm duogc thu mua tai cho |
va cao nhat tai chg G (551.80 pg/kg). Déi véi
Mn, day |a mot nguyén to vi lugng can thiét
cho co thé sinh vat nén ca 10 mau tém khao
sat déu phat hién su cé mat ctia kim loai nay
va khéng vugt mirc cho phép cia Bo Y té (cho
phép 1,000 ug/kg) [2].

Két qua khao sat phu hop vai mot nghién ciru
ctia Trung Quéc ndm 2011 khi ho cling khéng
phat hién kim loai Pb va Cd trén 10 mau tém
phan tich. Ham luong Cr ho phan tich duoc la
20.86+5.27 mg/kg trong khi nghién cliru nay
ham luogng Cr déu dudi 500 pg/kg. Diéu nay
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cho thay nudc nuéi trong thay san cua ho bi
nhiém Cr nang. Day 1a nguyén t& doc hai gay
ung thu trén ngudi va dé gay doc cap tinh déi
véi thily san nén can khir doc ao nudi trude khi
bat dau vu nubi tréng mai. Ham luwgng Mn trong
nghién ctru dang duoc dé cap (5.33+2.50 mg/
kg) cling cao hon rat nhiéu [an so véi nghién clru

nay (0.3820.03 mg/kg) [9].

Ham lugng Pb, Cd va Hg c6 trong 10 mau tém
nghién clru déu thap hon so véi nghién clru
clia Iran nam 2013. Ham lwgng 3 kim loai nay
trong mau tém ho phan tich duoc lan luot
la 414, 175 va 320 pg/kg, trong khi nghién
clru nay cadc mau téom déu khong phat hién
ton du Pb va Cd, c6 1 mau tom chira 52.23
ug/kg Hg. Diéu nay cho thay, cac miu tém
dang duoc nghién ciru tai TPHCM an toan
hon cho strc khoe ngudi sir dung thuc pham
vi ham luong kim loai nang thap hon. Iran 13
trung tdm cua “hat nhan, vat ly va cong nghé”,
viéc khai thac va nghién cru kim loai rat phat
trién. Diéu nay d3 1am anh hudong dén moi
truong dat, nudc va khong khi ctia quoc gia
nay. Do do, ngudn nudc & Iran dé dang bi 6
nhiém kim loai nang. Day 13 mét trong nhirng
nguyén nhan khach quan dan dé&n miu tém
nghién ctru ctia ho bi thoi nhiém Pb, Cd va Hg

cao hon so véi nghién clru nay [6].

4. KET LUAN

Phuong phap phan tich kim loai nang bang
ICP-MS trong nghién cru nay cé doé nhay va
d6 tin cay cao, thdi gian phan tich mau ngin,
c6 thé ap dung cho nhiéu nén mau khac nhau.
Quy trinh phan tich kim loai nang trong tom
kha don gian, phu hop dé phan tich déong thoi
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nhiéu nguyén té kim loai cho cing mét lan
do. Khoang tuyén tinh va dudng chuin cé hé
s6 twong quan cao R? > 0.999. Phuong phap
c6 dé chum (%RSD < 15%), do dang (F<F_,),
do lap lai ANOVA (S, < 5%), d6 tai lap (R < 5%)
va hiéu suat thu héi (cao hon 90%) dap ng
theo yéu cau theo 2002/EC/657.

Ham luogng kim loai nang tén du trong cac
mau tém thé chan tring duoc thu mua & cac
cho trén dia ban TP.HCM dao dong tir 0.53
- 551.80 pg/kg, khong vuot qua gidi han toi
da cho phép cua B6 Y té (1,000 pg/kg d6i vai
Mn, 500 ug/kg déi véi cac kim loai con lai)
nén an toan doéi vai strc khoe ngudi sir dung.
Kim loai Pb va Cd déu khéng phat hién trong
10 mau dugc phan tich. C6 4 mau phat hién
As (mAu cao nhat |3 445.39 pg/kg < 500 pg/
kg), 1 mau phat hién Hg (52.23 pg/kg << 500
ug/kg), 1 mau phat hién Cr (77.41 pg/kg <<
500 pg/kg), 2 mau phat hién Ni (m3u cao nhat
la 262.38 pg/kg < 500 pg/kg). Cac mau phan
tich déu phat hién Mn v&i ham luong trung
binh 13 0.3820.03 mg/ke.
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DETERMINATION OF HEAVY METALS IN LITOPENAEUS VANNA-
MEI BY INDUCTIVELY COUPLED PLASMA MASS SPECTROMETRY

Nguyen Tran Xuan Phuong’, Do Chiem Tai

ABTRACT

In this study, heavy metal residues in white shrimp (Litopenaeus vannamei) were deter-
mined by inductively coupled plasma mass spectrometry (ICP-MS) after preparing samples
with HNO, and H,O.,. The method limit of detection was 15-100 ug/kg and method limit
of quantitation was 50-300 ug/kg. The method has a wide linear range, a calibration curve
with a high correlation coefficient, precision values, trueness, ANOVA repeatability, repro-
ducibility in accordance with the requirements of 2002/EC/657. The recovery efficiency of
over 90% shows that the research method is suitable for the determination of heavy metals
in white shrimp. The research result illustrates that ten samples of white shrimp, which

were purchased in Ho Chi Minh City’s markets, were safe for the health of consumers.

Keywwords: white shrimp (Litopenaeus vannamei), ICP-MS, Inductively Coupled Plasma

Mass Spectrometry, heavy metals.

" Email: phuongntx@hiu.vn
Received: 09/10/2019

Revised: 19/11/2019

Accepted for publication: 28/11/2019

ISSN: 2615 - 9686 Journal Of Science - Hong Bang International University



