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DBanh gid ham lugng kim loai d&ng (Cu), mangan (Mn) va k&m (Zn) trong thit c& mén gai
dai Gerres filamentosus (Cuvier, 1829) & khu vyc song Gianh, huyén Quang Trach, tinh
Quang Binh

Evaluation the metal content of copper (Cu), manganese (Mn) and zinc (Zn) in in fish
species Gerres filamentosus (Cuvier, 1829) in Gianh river at Quang Trach district, Quang
Binh province.
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ABSTRACT

In recent years the fish consumption advisories for the population has
become of great concern. The flame atomic absorption spectrometry
(F-AAS) was applied to determine the copper, maganese and zinc
content in fish species Gerres filamentosus (Cuvier, 1829) from Gianh
river at Quang Tranh distric, Quang Binh province. This method had a
high repeatability with RSD < 4.3%, the recovery from 94 % to 106 %,
and low limit of detection. Our results showed that the average
concentration of copper, maganese and zinc in fish species Gerres
filamentosus (Cuvier, 1829) were 0.388 + 0.601 mg/kg fresh; 0.261 =
0.321 mg/kg fresh and 7.325 = 10.120 mg/kg fresh, respectively. These
concentration were within the allowed limits according to the regulation
No. 46/BYT 2007. Our results give important finding about the
consumption limits on certain metals, especially for Cu, Mn and Zn, all
for minimizing potential health risks in population and related risk-
based consumption limits for adults and children.

Gidi thiéu chung

C4 la mét trong nhiting ngudn cung cédp protein chinh
bén canh thit chlfa nhiéu omega-3, axit béo, axit amin
va vitamin rat quan trong trong viéc duy tri stc khoe
va hanh phuc cla con ngudi [1, 2]. Mac du co rat nhiéu

gié tri dinh dudng, ca cling c6 thé chita mét lugng kim
loai ndng nhat dinh nhu déng (Cu), mangan (Mn) va
k&m (Zn) dugc tich tu trong cd thé cla chung théng
qua qua trinh tich Iy sinh hoc [3]. C& mom gai dai
Gerres filamentosus (Cuvier, 1829) thudc ho cd mdm
Gerridae, séng chd yéu & vung day bun va clfa song.
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Pay la lai ca khong nhitng co gia tri vé kinh té ma con
la ngudn thuc phdm toan dién va giau dam can thiét
cho su phat trién tri tué, thé chét cla con ngudi [4].
Qué trinh d6 thi héa va phat trién nhanh chong &
Quang Binh, cung vdi sy gia tang dan s6 cla con
ngudi, sé lugng cac nha may va du an nha & cling
dang tang I1én. S6ng Gianh la con séng I6n nhét trong
s§ 5 con sbng cla tinh né bat nguodn tir khu vic ven
nudi Co Pi cao 2017 mét thudc day Trudng San, chay
qua cac huyén Minh Héa, Tuyén Hoa, Quang Trach, Ba
Pon, BS Trach, dé d6 ra bién Bong & Cla Gianh.
Trong nhitng nam gan day, hoat déng phét trién kinh
t€ x& hoi trong Iuu vuc song Gianh dién ra manh mé,
gidi quyét mot lugng Ién cong an viéc lam, gop phan
néng cao ddi séng cho ngudi dan, dem lai nhiéu Igi ich
to 16n cho tinh. Viéc x& nudc thai chua qua xU ly tu
cac nganh céng nghiép, nha & va cac hoat dong
néng nghiép tham canh c6 thé dan dén & nhiém
nudc va cling c6 thé gop phan tao ra cac kim loai
nang béat Igi vao séng. Cac kim loai nang tich tu tu
chudi thitc &n c6 thé gay nguy hai khéng chi cho ca
ma con cho sdc khde con ngudi néu ching ta tiéu
thu né thuong xuyén [7].

Co nhigu phuong phap xéc dinh ham lugng céc cation
kim loai nang nhu phucng phap quang phdé hédp thu
nguyén t&r khdng ngon Ilra, phuong phap quang phd
phat xa nguyén ti (ICP/AES), phucong phap von-ampe
hoa tan anot,.... Bén canh do, phuang phéap phan tich
quang phé hdp thu nguyén ti ngon Ia (F-AAS) c6 do
chinh xac cao, dé 1&p t6t va rét nhay nén dugc nhiéu
qudc gia trén thé gidi thira nhéan la mét phuong phép
chuén, da va dang dugc Ung dung rong rai dé xac
dinh ham lugng vét cac kim & cac déi tugng mau maoi
trudng khac nhau nhu: nudc, trdm tich, sinh vat, thuc
phdm, cac mau 'y hoc, sinh hoc,... [1, 3].

Thyc nghiém va phuang phap nghién cdu
Thiét bi, dung cu, héa chdt

Céc 6ng nghiém, c6c thay tinh chiu nhiét, binh dinh
mUc; can phan tich, bép dién, may xay mau chuyén
dung, bé dao mé y té lam bang inox dugc dung dé
tach thit ra khoi xuang c4; cac micropipette va pipete
(Eppendorf). May quang phd hap thu nguyén tir Zeenit
700P clia héng Analytika Jena (Buc). Cac hda chat st
dung déu la loai tinh khiét (PA) clia hang Merck (Blo):
Dung dich chudn géc déng, mangan va k&m (1000 + 2
ppm) chuyén dung cho phép do AAS, axit HNOs3 65%
va Mg(NO3)2, Ho02 ... Nudc dé pha ché hda chat va
rifa dung cu la nudc cét hai lan.

Ldy mdu, xir ly mdu

Cac mau c& mém dugc thu thap bang cach dung céc
ngu cu danh bat (Iudi, chéo, chai, vat,..) tai nhiéu dia
diém trén sbng Gianh chay qua dia phan huyén Quang
Trach (doan tr théon Phu Ninh x& Quang Thanh dén té
dan phé Nam phudng Quéang Thuan vdi chiéu dai
khodng 14,5 km), vao 2 dgt (dgt 1: 10 + 15/12/2019; dot
2: 6 + 10/3/2020). M&i dot gdm 6 mau, mdi mau gdm
8 - 15 c& thé, 18y theo phuong phap t6 haop, tét ca ca
dugc cho vao tli nhua sach c6 day kéo hodc cé nap
day bang polyethylene. Ky hiéu mau c& mom la CM-
VT-ij, trong do: i =1-n (tht ty dot [dy mau), j=1-m
(vi trf 18y mau).

Mau ca dugc chuyén ngay vé phong thi nghiém sau
khi thu dugc. Mau dugc xr ly sG bo trudc khi tién hanh
phan tich: Rifa sach bang nudc cét nhiéu lan, sau do
dung dao inox tach 1ay phan thit. Tién hanh phan hdy
mau theo phuong phap tro hoa kho [3, 10]: Phan thit
c& dudc xay nhuyén, roi dugc v ¢a hda nhu sau: Pua
lén trén can phan tich mot lugng mau chinh xac (Iugng
can dao dong trong khodng 3 + 5 gam); cho vao céc
nung ¢6 nap, thém 5 mL HNO3 65% va 5 mL
Mg(NQOs)> 5%; khudy déu roi dun nhe trén bép dién
dén than den. Chuyén c6c nung chla mau vao 16
nung, nung & nhiét dé 4500C trong vong 8 gid; lay
mau ra khoi 16, d€ ngudi va thdm uét tro bang mot it
nudc cat va lap lai qué trinh trén dén khi thu dugc tro
trang [4]. Chuyén mau sang cbc thay tinh bang HNO3
2 M, dun dén can dé dudi hét lugng axit du. Dung 1
mL HNO3 0,5 M dé hoa tan mau va chuyén dinh lugng
vao binh dinh muc dung tich 50 mL, dinh muc bang
nudc cét, dugc dung dich phan tich [1, 3, 6, 8].

Phuong phdp phan tich

PéE xac dinh ham lugng déng (Cu) mangan  (Mn) va
kém (Zn) trong mau thit c& mém, ap dung phuong
phap F-AAS va chép nhan nhitng diéu kién hoat déng
clia thiét bi da dugc cong bé & Bang 1 [1].

Ham lugng kim loai trong cac mau ca dugc dinh lugng
theo phuong phéap dudng chuén: phuong trinh dudng
chuén co6 dang y = a + bx, trong do a la doan cat trén
truc tung va b la d6 ddéc, y va x tuong Ung la dd hép
thu quang va néng dé cla kim loai trong dung dich
phan tich. Trudng hap dé hap thu quang cla mau I6n
hon diém cuc dai clia dudng chuén, can pha lodng
mau vdi hé s6 pha loang phu hop dé dua dd hap thu
quang clia mau vao vung dudng chuén (hay khoang
tuyén tinh). Ham lugng Cu, Mn va Zn trong cac mau
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dugc tinh theo khéi lugng tuai mg/kg hay ppm, theo

céng thuce [3, 10): C:([C]z —[CL)d; x50 (2.1), trong do,
m

[Cl2 1a ndng d6 Cu, Mn va Zn trong dung dich phan

tich; [C]y la ndng d6 trung binh cda Cu, Mn va Zn trong
dung dich mau tréng; df 1a hé s6 pha loang; m la khéi
lugng clia mau phan tich.

Bang 1: Diéu kién hoat déng clia phuang phap F-AAS xac dinh Cu, Mn va Zn

Thong s6 Cu Mn Zn
A (nm) 324,8 279,5 213,9

Khe do (mm) 1,2 0,2 0,5

Chiéu cao buner (mm) 3 6 6

Cudng dé den (mA) 6 7 4

Hon hgp khi dét CoHz-KK KK-CoH> CoHz-KK

Kiu den Catot réng Cu | Catot réng Mn | Catot réng Zn

Thdi gian chd (s) 5 5 5

Phuang phdp ddnh gid rdi ro stc khée

Dé déanh gia dugc rii ro cling nhu nguy ca tiém an cla
viéc tiéu thu kim loai ndng qua thit ca, ching toi phan
tich dua trén lugng kim loai ndng tiéu thu hang ngay
(DIM) va chi s6 rdi ro stic khoe (HRI). Lugng tiéu thu
hang ngay (DIM) tinh dua trén cong thuc [8, 9]
bim =M T/VKXI (2.2), Trong do, M la ndng do kim loai

nang co trong thit ca (mg/kg), K la ty lé thit tuai so vdi

thit d& sdy kho (K = 0,085), | la lugng thit ca tiéu thu
hang ngay cla ngudi Idn va tré em: 24,7 g/ngudi/ngay
[9]. W Ia can ndng trung binh clia ngudi trudng thanh
va tré em & Viét Nam la: 51,5 kg va 28,3 kg. Khi do chi
s6 rdi ro stc khde (HRI) dugc tinh dua trén cong thic

8, 9 pri = PM  (23), Trong do, RD la lieu
RfD

luong tham chiéu (RfDcu = 4x10°, RfDwn = 15x10°7%,
RfDzn = 30x10°%) [10]
Két qua va thao luan

Kich thudc va khéi lugng cta cd mém

Bang 2: Chiéu dai téng va khéi lugng clia ca méom

o Ca4 mdm & song Gianh
Gia tri - ’
Chiéu dai (cm) | Khéi lugng (g)
Nho nhét 13,5 75
Lén nhéat 22,3 167
Trung binh 16,5 + 4,3 105 + 12

Qua hai dot 18y mau ching toi da thu dugc 128 ca thé
c& mém chia lam 12 mau, chiéu dai va khéi lugng cla
cad mom thu dugc & cac khu vuc trén song Gianh qua
dia phan huyén Quang Trach, tinh Quang Binh tai cac
thai diém khao sat dugc thé hién qua Bang 2.

Xdy dung duong chudn, khdo sdt giGi han phdt hién,
gidi han dinh lugng

DPé dung dudng chuén, tién hanh do dé hép thu
quang clia cac dung dich chudn ddng, mangan va
k&m, roi xay dung do thi biéu dién sy phu thudc gitta
dé hdp thu quang (A) vao nong dé dung dich chuén
(Q), theo nguyén tac cia phuong phép binh phuong
t6i thiéu, s&t dung céng cu Data Analysis cla phan
mém Microsoft - Excel 2013 va phan mém Origin 8.5.
Két quad & Hinh 1 cho théy, cac phudng trinh cé dang:
ycuo = (-0,002 + 0,002) + (0,183 + 0,002)xCu; ymn =
(0,012 + 0,005) + (0,278 + 0,005)xMn va yza = (0,025
+ 0,008) + (0,417 + 0,008)xZn. Vdi y la db hédp thu
quang va x la ham lugng dong, mangan va kém
tuang Ung (ppm). Trong khodng ndng dé C = 0,005
+ 2,0 ppm, gilia y va x cé tuang quan tuyén tinh t6t
véi R? > 0,9982.

Qua do thj khao sat & Hinh 1 va Bang 3 ta thdy, gilta
dé hédp thu va néng dé cla céc kim loai dong,
mangan va kém cé su tudng quan tuyén tinh tét, véi
R > 0,9991 trong khoadng nong dé tu 0,005 dén 2,0
mg/L. Gi&i han phéat hién (LOD) cla phép do F-AAS
trong phép xac dinh déng va k&m da dugc xac dinh
theo quy tac “30”, con gidi han dinh lugng (LOQ) tinh
theo quy tac “100" [6).
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Bang 3: Cac gid tria, b, Sy, LOD, LOQ tinh t&r phuong trinh duding chuén'y = a + bx

A . Cac gia tri 5 B Sy/x R LOD LOQ
Kim loai (ppm) | (ppm)
Cu -0,002 + 0,002 | 0,183 + 0,002 | 0,004 | 0,9997 | 0,063 0,210
Mn 0,012 + 0,005 0,278 + 0,005 | 0,008 | 0,9994 0,081 0,270
n 0,025 + 0,008 0,417 £ 0,008 | 0,014 | 0,9991 0,102 0,340
0.97 Yeu = (0,002 * 0,002) + (0,183 * 0,002)X¢,
081 Yun = (0,012 % 0,005) + (0,278 + 0,005)xy,
0.7
s O6A
:.
< 0.51
& 0.4
=
& 0.34
0.2
0.1
0.04 Y, = (0,025 + 0,008) + (0,417 + 0,008) X,

00 02 04 06 08 1.0 12 1.4 1.6 1.8 2.0
Néng do (ppm)
Hinh 1: Budng chuén xac dinh ham lugng Cu, Mn va Zn

Badnh gia dé [dp lgi va d diing cua phép do

D6 1ap lai dugce xac dinh qua dé léch chudn (SD) hay
do léch chuén tuong déi (RSD). Tién hanh phan tich 6
mau thit ca& mom, roi lan lugt thém chuin ndng dod
ddng, mangan va kém vao 6 mau doé. Két qua cho
thay, phuong phap F-AAS khi phan tich mau ca mom
dat do 13p lai tuong déi t6t RSD < 2,8% déi vdi dong;
RSD < 3,6% déi v&i mangan va RSD < 4,3% déi vdi
kém. Do do phuong phap F-AAS dat dugc do 1ap lai
cao khi phan tich cac kim loai déng, mangan va kém
trong thit ca mém. Bén canh dé, ddé ding cla
phuong phéap phan tich déng, mangan va kém dugc
xac dinh thong qua do thu hoi (Recovery) theo cong
thic [6]: Rev(%):czc_clxloo (2.4). Trong do, CO la

o

néng dé chat phan tich dugc thém vao trong mau

that; C11a ndng do chat phan tich trong mau that; C2
la ndng do chat phan tich trong mau that da dugc
thém chudn. Két qua phuong phép xac dinh déng
thai ham lugng ddng, mangan va km co dé thu hoi
dat tir 94 = 106%. Vay, phuong phap F-AAS cé thé
Ung dung dé phan tich déng, mangan va k&m trong
cac mau thit c& mom

Xdc dinh ham lugng dbng, mangan va kém trong thit
cd mém

TU nhing két qua nghién ctu phan tich & trén, chidng
toi 4p dung theo cobng thic (2.1) dé xac dinh ham
luong clia dong, mangan va kém trong 12 mau céa
mom thu dugc & cac khu vuc trén séng Gianh qua dia
phan huyén Quéang Trach, tinh Quéng Binh va dudc
thé hién & Bang 4.

Bang 4: K&t qua xac dinh ham lugng déng, mangan va kém trong thit ca mém

o Ham lugng kim loai (mg/kg)
Ié'\y/lr;[%u Cu Mn Zn
Dot 1 bot 2 Dot 1 bgt 2 baot 1 bt 2
CM-VT-1 0,415 0,388 0,286 0,262 8,127 7,957
CM -VT-2 0,436 0,452 0,305 0,316 8,852 9,122
CM -VT-3 0,523 0,601 0,261 0,277 8,113 8,836
CM -VT-4 0,397 0,412 0,321 0,314 7,325 8,143
CM -VT-5 0,443 0,411 0,313 0,283 7,832 9,071
CM -VT-6 0,576 0,475 0,274 0,291 8,021 10,120
Trung binh 0,456 + 0,063 0,292 + 0,021 8,459 + 0,758

@Gid tri trung binh + SD (d6 léch chudn, n=12)
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TU két quad & Bang 4 cho thdy ham lugng dong,
mangan va kém trung binh trong thit c& mom la: 0,456
+ 0,063 mg/kg tuai déi véi Cu; 0,292 + 0,021 mg/kg
tuoi d6i véi Mn va 8,459 + 0,758 mg/kg tuci déi vdi
Zn. Céc gia tri nay déu nam trong pham vi cho phép
cla tiéu chuén Viét Nam. Xu huéng tich Ity kim loai &
cad mém dugc khado sat 1a Mn < Cu < Zn. Bay la cac
thong tin cg ban dé phuc vu danh gia kha nang tich
Ity cac kim loai néi trén trong thit c& mém & cac thdi
diém va vi tri khao sat

Cdnh bdo rdi ro stc khde véi ham lugng kim logi phdn
tich

Danh giad rli ro stc khoe cung cép kién thac dinh
lugng vé rti ro ma mdi chat gay & nhiém gay ra doi
vdi stic khde clia ngudi tiéu dung ca. Do do, dé danh
gid dugc rui ro cling nhu nguy ¢ vé suc khoe khi st
dung thit cd mém, nghién clu nay udc tinh mudc dé
phai nhiém va xac dinh cac con dudng tiép xuc vdi
ddng, mangan va kém. Trong do, chudi thic an dugc
lya chon vi con ngudi tuong tac vdi cac kim loai thong
qua Viéc tiéu thu sdn phadm ca. Ap dung cong thic
(2.2) va (2.3) dé tinh chi s6 rdi ro stc khde (HRI) vdi
ham lugng phan tich dua trén DIM, dugc trinh bay
trong Bang 5. Néu HRI 16n hon 1, c6 nghia la ddéi
tugng dang ndm trong ngudng rui ro, ngugc lai néu
nhd hon 1 thi déi tugng nam trong ving an toan co
thé kiém soat dudc [9].

Bang 5: Du béo chi sé rdi ro suic khoé tur viéc tiéu dung ca mém

Kim Mmax DIM HRI

loai | (mg/kq) Ngudi Ién Tré em Ngudi Ién Tré em
Cu 0,601 2,45x10-5 4,46x10-5 6,25x10-4 1,11x10-4
Mn 0,321 1,31x10-5 2,38x10-5 8,67x10-5 1,59x10-5
Zn 10,120 4,13x10-4 7,51x10-4 1,38x10-4 2,25x10-4

Két luadn

D3 st dung phucng phap quang phé hap thu nguyén
tl ngon Ita (F-AAS) dé phan tich cac mau ca mém thu
dugc & khu vuc séng Gianh qua dia phan huyén
Quang Trach, tinh Quang Binh. Két qua cho thdy ham
lugng Cu, Mn va Zn lan lugt la: 0,388 + 0,601 mg/kg
tudi; 0,261 + 0,321 mg/kg tuai va 7,325 + 10,120 mg/kg
tuoi. Ham lugng Cu, Mn, Zn trong thit c& mom trong
cac mau thu dudgc thdp hon so vai quy dinh gidi han
t6i da 6 nhiém sinh hoc va hoa hoc trong thuc phédm
do B Y té€ ban hanh va WHO. Qua danh gié rui ro stic
khde cho thdy ham lugng Cu, Mn, Zn déu dang ném
trong ngudng co thé kiém soét tét nén nguy co suc
khoe tiem &n déi véi cac kim loai nay khi an ca la
khéng dang ké
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