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Abstract

Analyses of cadmium concentrations in freshwater fishes were performed using ICP-OES. The emission line,
source power, gas flow rate, volume of sample and amount of Cd were optimized. The effects of several foreign ions
(Na, K, Ca, Mg, Al, Fe) were also investigated. Linear range was from 2 pg/L to 200 mg/L and linear regression was y
= 1864.9x + 44.675, with correlation coefficient 0.9999. The limit of detection and limit of quantification were 0.52 and
1.73 pg/L, respectively. Recovery vyield of Cd in the spiked Oreochromis sp. samples was almost 94.4 %.
Concentrations of Cd in fish samples ranged from 22.7+2.9 to 28.6+3.1 pg.kg™ and lower than permitted level set by

Ministry of Health of Vietnam.
Keywords. Cadmium, ICP-OES, freshwater.

1. PAT VAN BE

Hién nay, clng véi sy phat trién nhanh chéng
cua nganh céng nghiép, lugng chat thai vao moi
truong cling ting lén. Mdc du nha nudc ta da co
nhitng quy dinh vé tiéu chuan chit lugng nuéc thai,
nhung trén thyc té, nhiéu doanh nghiép chua that su
dau tu xtr Iy nudc thai va chat thai vi rat tén kém. Do
d6, méi truong séng ngay cang bi 6 nhidm voi muc
d6 tang dan. Sinh vat va nhat 1a céc loai thuy san
séng trong mdi truong 6 nhidm s& bi anh hudng dén
sy sinh truong, phét trién [1, 2]. Cac kim loai ning
trong nudc xam nhap vao co thé dong vat qua mang,
hé tiéu hod va da rdi tich tu trong co thé chlng
[3,4,5]. Pa sd kim loai ning khong c6 chirc ning
sinh hoc trong co thé sinh vat, ching gay ngd doc
cho sinh vat khi vuot ndng do cho phép [3, 6].

Thity san, nhat & c&, 12 ngudn thuc pham quan
trong cung cap chat dam trong khau phan an va ciing
1a mon an duoc nhiéu ngudi wa chudng vi chia it
cholesterol. Tuy nhién, néu an phai nhiing loai thay
san bi nhiém kim loai ning thi s& gay nguy hai cho
suc khoe con nguoi.

Cd khong phai la kim loai can thiét, khong c6
chtcc nang sinh hoc nhung lai c6 dgc tinh cao [7].
Mot sé tridu chiang dwoc biét dén khi ngo doc Cd 1a
ton that & hé than kinh va than, réi loan chtc niang
céc co quan sinh duc va rdi loan cac chirc nang phoi.

Vi vay, thuong xuyén giam sat ham lugng kim

loai nang trong cac loai thiy san dugc nubi tap trung
nham dam bao nhu cau vé thuc pham sach va an
toan cho nguoi ti€u dung.

Nghién ciu ndy nham tim ra quy trinh phan tich
Cd trong céc loai ca va danh gia kha nang tich tu cta
Cd trong thit ca (c4 diéu hong, ca sic, ca rd, ca ro
phi, c& 16c) séng trén séng khu vuc Thanh Pa, quan
Binh Thanh va x4 Binh Khéanh, huyén Can Gio,
thanh phé H6 Chi Minh, nham gép phan canh béo
nguy co giy hai dén stic khoe nguai tidu thu.

2. PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru

Mot s6 loai ca nudc ngot séng trén song khu vuc
Thanh Pa, quan Binh Thanh va x& Binh Khanh,
huyén Can Gig, thanh pho H6 Chi Minh.

2.2. Xir ly mau

Mau ca sau khi mang vé phong thi nghiém, duoc
rira sach bang nuéc dé loai bo dat va bui ban va
trang lai bang nuéc cat truoc khi l6c thit, xay
nhuyén sau d6 duoc tro hoa trong 160 nung & 550 °C,
trong 1 gio, dé ngudi, hoa tan trong HNO; 2 %,
chuyén toan bo vao binh dinh mac 25 mL, thém
HNO; 2 % rdi dinh mirc dén vach dé dinh luong Cd.
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Bang 1: Tén loai c4, sb luong mau phan tich (n), s6
luong cé thé trong mot mau

S6
Loaica | Ténkhoahoc | N |lugng ca| Ky hi¢u
thé /mau

Cf Dicu Oreochromis sp| 2 5 D1-D2

hong

casge | Mrichogaster | 5 |5 | g5
pectoralis

Ca loe Ophiocephalus 9 5 L1-L2
maculatus

carp  |Anabas 2| 5 |RLR2
testudineus

Card phi |Oreochromis |5 | 5| py_p
niloticus

2.3. Pinh lwgng Cd trong m@t s6 lodi ca nuéc
ngot bang phuwong phap ICP-OES

2.3.1. Téi wu héa cdc thong sé cua thiét bi (Optima
2100 DV, Perkin Elmer), bao gom

- Ché d6 do doc truc va do xuyén tAm;

- Cuong d¢ cac vach phat xa cua Cd;

- Cong suat nguon (RF):

- Toc d6 khi nebulizer;

- Téc d6 bom mau.

Madi khao sat duoc thuc hién véi ba mac nong
d6 cua chuan Cd 1a 20 pg/L, 50 pg/L va 100 pg/L.
Khi khao sat mot thong sé thi thay ddi théng sé do
va ¢ dinh cac thong sé khac, do tin hiéu trén ICP-
OES tir d6 chon gia trj t6i wu.

- Khao sét loai axit va ndng d6 C% cua axit nén:
Pha dung dich chuan Cd trong cac dung dich axit
HClI, H2S04, HNO;3 2 %, do tin higu trén may, tir do
chon axit téi wu; sau d6 pha chuan Cd trong dung
dich axit tdi wu c6 ndng d6 tir 0,5 % dén 5 % dé
chon nong do t6i wu.

- Khao sat anh huéng cua cac ion kim loai Na,
K, Mg, Ca, Al, Fe: Do céc ion ndy thuong ton tai voi
nong d6 cao trong mau nudc sdng va trong thit ca
nén can phai khao sat anh huong caa chang dén tin
hiéu phan tich Cd; c4ch tién hanh: pha chuan Cd c6
nong d6 50 pg/L trong cac dung dich chuan cua cac
kim loai trén c6 nong do tang dan tir 10 pg/L dén 5
mg/L, do tin hiéu trén may, vé do thi phu thudc ti 18
nong d6 ion anh hudng véi Cd va cuong do phat xa,
tir d6 dua ra két luan.

- Dénh gia anh huéng cia nén mau: Thém vao
Mau can phan tich (D1, L1) 50 Hg/L chuan Cd. bo
tin hiéu sé cuong do phat xa cia mau can phan tich
khong thém chuan, c6 thém chuan, dung chuan
student dé so sanh véi cuong d6 phat xa cua dung
dich chuan Cd 50 pg/L trong HNO; 2 %.

Nguyén Quéc Thang va céng su

2.3.2. Xy dung dwong chudn, tim gigi han phat hi¢n
(LOD), gidi han dinh lwong (LOQ), do thu hol cua
phirong phdp, mirc dg anh hwong ciia nén mau

- Puong chuan dugc xay dung bang cach do tin
hiéu cua cac dung dich chuan Cd trong HNO; 2%
vGi néng do tir 5 ug/L dén 200 pg/L, vé dd thi phu
thugc giira ndng do va cuong do.

- Cé&c gia tri gi6i han phat hién (LOD), gi¢i han
dinh luong (LOQ) dugc tinh nhu sau:

3.S . 10.S
LOD=—" va LOQ=—1"
B B
Vi S, :sai 50 chuan cua ude luong

B hé s6 B cua phuong trinh hdi quy
(Y =A+B.X)

- Bo thu hoi: can 5,000 g mau thit ca D1 tuoi,
thém 50 ug kg™ chuan Cd vao cac miu ca, xir ly
mau nhu myc 2.2. Phan tich trén thiét bi ICP-OES.
Hiéu suét thu hoi duge tinh nhu sau:

[ MAu + chudn — Miu]
Chuin

% thu hoi = X 100

3. KET QUA VA THAO LUAN
3.1. Thong sé tdi wu cua thiét bi

Két qua khao sat cac thdng s t6i wu cua thiét bi
duoc trinh bay trong bang 2.

Bdng 2: Thong sb t6i wu thiét bi

STT Thong so6 Két qua
1 | Budc song 226,502 nm
2 | Coéng suat nguon 1400 W
3 Luu lwgng khi nebulizer 0,7 L/phat
4 | Luu lugng khi auxiliary 0,2 L/phat
5 Ché d6 do Doc truc
6 | Téc do bom mau 1,5 ml/phat
7 Luu lwgng khi plasma 15 L/phat
8 | Axitnén HNO; 2%

Anh huong cua cac ion: ion Na, K lam giam tin
hiéu phan tich Cd, trong d6 ion K lam giam manh
hon. Do vach phéat xa 226,502 nm la vach phat xa
cua ion Cd béc 1, trong khi thé ion hoa bac 1 cua K
1a 4,34 eV nho hon rét nhiéu so véi thé ion hoa cua
Cd 6,12 eV nén canh tranh ion hoé Iam chuyén dich
can bang tao ion Cd din dén cuong do phat xa cua
ion Cd giam. lon Na c6 thé ion hoa 5,14 eV Ién hon
K nén lam giam tin hiéu phan tich Cd it hon. Khi ti
Ié nong d6 Na, K/Cd khoang 20 thi tin hiéu khéng
con giam. Trong khi d6 cac ion Al, Fe, Ca, Mg co
thé ion hoa bac 1 lan luot 1a 5,98; 7,87; 6,11; 7,64
eV nén anh huong khong dang ké dén tin hiéu phan
tich Cd [14].
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Anh huong cia nén mau dugc trinh bay trong
bang 3. Két qua cho thay, try < toess = 2,78, su sai
khac gitra cuong do phat xa Cd trong dung dich
chuan va mau thém chuian khéng nhiéu, diéu nay
chang té nén mau khi duoc xir ly bang phuong phép
kho it anh huong.

Bang 3: Anh hudng ciia nén mau

Xac dinh ham luong cadimi trong...

Bang 5: Higu suét thu hoi ctia quy trinh phan hiy

mau
Nongdo | | Nongdd | Hiéu
Kim | trong mau MY | xac dinh suat
. thém A
loai thuc (ug/kg) dugc thu hoi
(Hg/kg) (Hg/kg) | (%)
Cd 9,16 50 56,36 94,4

Cuong do phét xa Cd (CPS)
Mau D1 Mau L1
Mau (pg/kg) 6290,6 7711,1
Mau thém chuan
28836,5 30287,2
50 (ug/kg)
Hiéu s6 mau co
va khodng gé 22545,8 22576,1
thém chuan
Dung dich chuan
50 gL 23242,9 23605,7
trn 2,53 1,80

3.2. Panh gia phwong phép phén tich

Tir cac thong s6 t6i wu cua thiét bi, dung duong

Bang 6: Do lap lai cua quy trinh xa ly mau

Kim loai | MauP1 | MauPl | MauPl |4 oop
lan 1 lan 2 lan 3
Cd
9,2 8,4 9,9 8,2
(Lg/kg)

Nhin chung, quy trinh xir Iy mau va phuong
phéap ICP-OES phu hgp dé phéan tich Cd trong ca.

3.3. Ham lwgng Cd trong ca séng trén sdng khu
vuc Thanh pho Ho Chi Minh

Ham lugng Cd trong cac mau thit ca dugc trinh

chuan dé tim giéi han phat hién, giéi han dinh
lwong, do bién dong cua phép do, cac két qua trinh
bay trong bang 4. Két qua cho thay, gi4 tri LOD cua
thiét bi rat nho va do bién dong RSD < 1 % nam
trong gidi han chap nhan dugc.

Bang 4: Phuong trinh hdi quy, LOD, LOQ, d6 bién

bay trong bang 7.
Bang 7: Ham lugng Cd trong thit cac loai ca nudc
ngot
A ) Ham lugng Cd
STT Tén thuy san (ug/kg thit turoi)
1 Ca biéu hong 22,7£2,9
2 Ca phi 27,6+£3,9
3 Ca sac 28,2453
4 Card 28,6+3,1
5 Ca loc 27,68+0,68

Tiéu chuan cho phép®: 50 (ug/kg)

dong cua phép do
TT Théng sb Két qua
1 |Khoang tuyén tinh 2 ug/L-200 mg/L
2 |Phuong trinh hdi quy | y = 1864,9x + 44,675
3 |Puong chuan 5 pg/L-200 pg/L
4 |LOQ (ug/L) 1,73
5 |LOD (ug/L) 0,52
6 |RSD (%) 0,84 %
7 | S6 lan phan tich 5

Tién hanh dinh lwong Cd trong mau ca Piéu
hong khdng thém va c6 thém 50 pg/kg Cd, xac dinh
duoc hiéu suat thu hoi cia mau, két qua phan tich
trinh bay trong bang 5. Két qua cho thay, phan huay
mau thit c& bang phuong phap kho cho higu suat thu
hoi kim loai cao, dat 94,4 %.

Panh gia do lap lai caa quy trinh xt Iy mau,
tién hanh xac dinh ham luong Cd trong mau lap thit
ca P1, tinh d6 bién dong RSD % cua cac thi nghiém
lap, két qua trinh bay trong bang 6. Do lap lai cua
quy trinh pha mau khé cao, qua 3 lan thi nghiém lap,
d¢ sai khac khéng qué 10 %.

D tin cay 95 %; gia tri trung binh + d¢ Iéch chuan;
®@Quyét dinh sb 46/2007/ Qb - BYT [8].

Ham lwgng Cd trong thit cac loai ca trén khac
nhau khéng nhiéu, sy khac nhau vé ham luong kim
loai nang tuy thugc vao loai thuy san, gigi tinh v.v.
[9]. Ngoai ra, cac yéu té khac nhu: mdi trudng sinh
sbng, thirc an, nhiét d6 va do man nudc cling anh
huéng dén muac do tich tu kim loai ning trong thit
thity san [9, 10]. Mot s6 nghién ciru da chi ra rang,
cac loai thiy san cd thé tich tu cac kim loai ning
trong co thé va mirc do tich tu phu thudc vao dic
diém sinh thai cua sinh vat [2, 9].

Lugng Cd trong thit cac loai ca dugc nghién cau
thay di tir 22,7 - 28,6 pg/kg, tuong dwong ham
lwong Cd trong ca sbng trong hd Tric Bach (8 — 34
ug/kg) va hd Thanh Nhan - Ha Noi (7 — 42 ug/kg)
[11], c& r6 phi va cd mé ¢ huyén Kim Bang — Ha
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Nam (8 — 54 pg/kg) [12].

So véi kim loai nang khac nhu Mn, thi ham
lwgng Cd khao sat duoc nho hon rat nhiéu [13]. Vi
doc tinh cua Mn thip va Mn cd vai trd sinh hoc
trong co thé sinh vat [6, 7], trong khi Cd 1a kim loai
nang, khéng co vai tro sinh hoc, gay doc cho sinh
vat tham chi ¢ ndng do rat thap [3, 7] diéu nay cho
thdy co thé sdng c6 co ché loai trir cac doc chét.

4. KET LUAN

Phuong phap quang phd phat xa nguyén tir ghép
cap cao tang cam ung (ICP-OES) la k§ thuat phan
tich phi hop dé dinh lugng Cd trong cac mau ca.

Ham luong Cd trong tat ca cac mau ca séng trén
song khu vuc Thanh DPa, quan Binh Thanh va xa
Binh Khénh huyén Céan Gid trong nghién ciu nay
déu nim trong ngudng an toan vé& kim loai ning
trong thyc pham theo quy dinh cua Bo Y té Viét
Nam, do d6 chua co nguy co gay anh huéng dén sirc
khoe con nguoi qua tiéu thyu céc loai thuy san nay.

Loi cam on. Dé tai nghién citu duoc thuc hién voi
su ho trg’,tai phinh cua truong Pai hoc COng nghiép
thanh pho Ho Chi Minh nam 2014.

TAI LIEU THAM KHAO

1. Muhammad Javed. Growth Responses of Fish under
Chronic Exposure of Waterborne and Dietary
Metals, International Journal of Agriculture &
Biology, 14(2), 281-285 (2012).

2. Law A. T., Singh A. Relationships between heavy
metal content and body weight of fish from the
Kelang estuary, Malaysia, Marine Pollution
Bulletin, 22, 86-89 (1991).

3. Anna Jakimska, Piotr Konieczka, Krzysztof Skora,
Jacek Namiésnik. Bioaccumulation of metals in
tissues of marine animals, Part 1: the role and
impact of heavy metals on organisms, Polish Journal
of Environmental Studies, 20(5), 1117-1125 (2011).

Lién hé: Nguyén Quéc Thing
Khoa Céng nghé Hoa hoc

10.

11.

12.

13.

14.

Nguyén Quéc Thang va céng su

Tao S., Wen Y., Long A., Dawson R., Cao J., Xu F,,
Simulation of acid-base condition and copper
speciation in fish gill microenvironment, Computers
and Chemistry, 25, 215-222 (2001).

Luoma SN, Rainbow PS. Sources and cycles of
trace metals, Metal Contamination in Aquatic
Environments, Science and Lateral Management,
Cambridge University Press, Cambridge, 47-66
(2008).

Stohs SJ., Bagchi D. Oxidative mechanisms in the
toxicity of metals ions, Free Radical Biology and
Medicine, 2, 321-336 (1995).

Eustace 1. J. Zinc, cadmium, copper, and manganese
in species of finfish and shellfish caught in the
Derwent Estuary, Tasmania. Aust, Journal Marine
and Freshwater Research, 25, 209-220 (1974).

Tiéu chuan Viét Nam “Quyét dinh s 46/2007/QD-
BYT ngay 19 thang 12 ndm 2007 cua Bo trudng B
Y t&”.

Tuzen M. Determination of heavy metals in fish
samples of the middle Black Sea (Turkey) by
graphite furnace atomic absorption spectrometry,
Food Chemistry, 80(1), 119-123 (2003).

Clearwater S. J.,, Farag A. M. and Meyer J. S.
Bioavailability and toxicity of diet borne copper and
zinc to fish, Comparative Biochemistry and
Physiology part C: Toxicology and Pharmacology,
132, 269-313 (2002).

Tran Thi Phuong. Phdn tich va danh gid ham lrong
kim logi ngng trong mét s6 nhém sinh vt tai hai ho
Trdc Bach va Thanh Nhan cia Thanh phe Ha Néi,
Trudng Pai hoc Khoa hoc Ty nhién — Pai hoc Quéc
gia Ha Néi (2012).

Dinh Ngoc Loi. Pdnh gid 6 nhiém mét sé kim logi
ngng trong méi truong va thicc an chan nudi tqi
huyén Kim Bang - Ha Nam, Truong DPai hoc Néng
nghiép Ha Noi (2011).

Nguyén Thi Kim Phuong. Pdnh gid ham hrong Mn,
Cr va Pb trong mét sé loai nhuyen thé nuéi tai Can
Gio, Thanh phé Ho Chi Minh, Tap chi Hoé hoc,
51(4AB), 399-402 (2013).

Pham Luan. Phirong phdp phén tich phé nguyén ti,
Nxb. Dai hoc Quéc gia Ha Ngi (2006).

Trudng Dai hoc Cong nghiép Thanh phd H6 Chi Minh o
S6 12, duong Nguyén Vian Bao, Phuong 4, Quan Go Vap, Thanh phé H6 Chi Minh

E-mail: thangdhcntphcm@gmail.com.

759



