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Abstract: The study focuses on assessing the concentrations of heavy metals (As, Pb, Cd, Zn) in
hard clam (Meretrix lyrata) collected from five coastal areas of Quang Ninh (Mong Cai, Ha Long)
and Hai Phong (Do Son, Kien Hai, Hung Thang). The results showed that concentrations of As (2.6
-3.31 pg/L), Pb (2.3 - 5.4 pg/L), and Cd (0.59 - 1.07 pg/L) in water samples were below the limits
set by QCVN 10:2023/BTNMT, whereas Zn (216.15 - 878.7 ug/L) exceeded the threshold value of
100 pg/L. In clam tissues, As (0.19 - 0.25 mg/kg wet weight), Pb (0.114 - 0.178 mg/kg wet weight),
Cd (0.98 - 1.34 mg/kg wet weight), and Zn (17.37 -21.75 mg/kg wet weight) were within the safety
limits regulated by Decision No. 46/2007/QD-BYT, QCVN 8-2:2011/BYT, and WHO guidelines.
The bioaccumulation factor (BAF) indicated that Cd had a bioaccumulation potential ranging from
915.89 t0 1819.67 L/kg wet weight, whereas As, Pb, and Zn were below the threshold of 1,000 L/kg
wet weight, showing no bioaccumulation. These findings suggest that hard clam (Meretrix lyrata)
from the studied areas are safe for consumption; however, continuous monitoring of Cd levels in
clam tissues and Zn pollution in water is recommended.
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Panh gia ham luong kim loai nang (As, Pb, Cd, Zn)
trong ngao Bén Tre (Meretrix lyrata) tai mot so6 khu vyc
ven bién thuoc Quang Ninh va Hai Phong
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Tém tit: Nghién ciru tap trung danh gia ham lugng kim loai ning (As, Pb, Cd, Zn) trong loai ngao
Bén Tre (Meretrix lyrata) tai 5 khu vyc ven bién Quang Ninh (Méng Cai, Ha Long) va Hai Phong
(D Son, Kién Hai, Hing Théng). Két qua phan tich cho thdy ham luong As trong nuée dao dong
tir 2,6 &én 3,31 pg/L, Pb (2,3 - 5,4 pg/L) va Cd (0,59 -1,07 pug/L), déu thip hon ngudng cho phép
theo QCVN 10:2023/BTNMT; trong khi Zn (216,15 - 878,7 pg/L), vuot gidi han cho phép (100
ng/L). O miu thit ngao Bén Tre (Meretrix lyrata), ham lugng As (0,19 - 0,25 mg/kg udt), Pb (0,114
- 0,178 mg/kg uot), Cd (0,98 - 1,34 mg/kg wdt) va Zn (17,37 - 21,75 mg/kg uat), tat ca déu nam
trong gidi han an toan theo Quyét dinh sé 46/2007/QD-BYT, QCVN 8-2:2011/BYT va khuyén céo
ctia WHO. He sb tich lity sinh hoc (BAF) chi ra rang Cd c¢6 kha ning tich liiy & mirc tir 915,89 dén
1819,67 L/kg wét, trong khi As, Pb va Zn déu dudi ngudng 1000 L/kg, khong c6 kha ning tich liy
sinh hoc. Céc két qua nay cho thdy san pham ngao Bén Tre (Meretrix lyrata) tai khu vuc nghién ciru
nhin chung an toan cho tiéu ding, song cin chi ¥ theo ddi ham lwong Cd trong thit ngao va 6 nhim
Zn trong moi trudng nudc.
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1. Mé dau

Trong nhitng ndm gan day, van dé 6 nhiém
kim loai ning trong thyc pham da tré thanh mdi
quan tdm cua cong ddng khoa hoc va xi hoi do
nhitng anh huong bét loi dén suc khoe con
nguoi. Cac nguyén t6 nhu chi (Pb), asen (As),
ddng (Cu), sit (Fe), cadimi (Cd), k&m (Zn), thiy
ngan (Hg), niken (Ni) va crom (Cr) c¢6 kha nang
tich lily sinh hoc trong nhiéu loai thuc phém, qua
d6 tao ra nguy co phoi nhiém cho ngudi tiéu dung.

Theo d6, khi céac kim loai di vao moi truong,
chung c6 thé tich lity trong chudi thirc dn. Theo
thoi gian, qua trinh khuéch dai sinh hoc nay c6
thé gy ra nhitng t6n hai nghiém trong ddi véi hé
sinh thai va de doa strc khde con ngudi voi nguy
co giy ung thu va nhiéu tic hai nghiém trong
khac [1].

Trong hé sinh thai bién ven bd, cac loai
nhuyén thé day thuong dugc Iya chon lam dbi
tugng nghién ciru boi ching c6 dic diém it di
chuyén, song dinh cu va dinh dudng chii yéu
thong qua co ché loc mun bi hitu co. Pic tinh
nay khién chang c6 kha nang tich lity sinh hoc
cao ddi véi cac chit 6 nhidém trong méi truong
nuée [2].

Khu vire ven bién Quang Ninh va Hai Phong,
chju tac dong manh tir ngudn thai luc dia qua cac
clra séng 16n nhu Bach Pang, Vin Uc va Cira
Luc. Cac két qua quan tric cho thiy di ven bo
khu vuc nay, héng nam tiép nhan mot lugng 16n
chit 6 nhiém c6 doc tinh cao. Su tich tu cta cac
chat nay gay nguy co dang ké ddi voi hé sinh vat
thiy sinh, lam gia tang mrc d6 ddc hai trong moi
truong bién ven bo [3].

Ngao Bén Tre (Meretrix lyrata) la loai
nhuyén thé hai manh v6 c6 gia tri kinh té cao,
dugc nudi phd bién tai cac tinh Pdng bang Séng
Ctru Long. T nam 2004 - 2006, loai nay dugc
di gidng va phat trién tai nhidu tinh ven bién
mién Bic nhu Ninh Binh, Hung Yén, Hai Phong,
Thanh Héa [4].

Trong quéa trinh sinh truéng va phat trién,
Ngao Bén Tre c6 kha nang loc nudc, nho do dé
dang tich lily cac chat 6 nhidm, dic biét 1a kim
loai nang. Vi vay, viéc danh gia moi lién hé gilia
ham lugng kim loai néng trong nudc va muc do
tich liy trong co thé Ngao Bén Tre c6 y nghia

quan trong, giup xac dinh kha nang tich lliy sinh
hoc cua loai nay tai khu vuc nghién cuu. Cac
nguyén td kim loai nang nhu As, Pb, Cd va Zn
dugc xem 1a thong sé dang chi ¥ do tinh doc hai
cling nhu kha nang tich lily trong co thé ngao.
Két qua danh gia nay khong chi hd tro cong tac
giam sat chat lugng thuc pham thily san (ngao)
& ving ven bién Quang Ninh - Hai Phong, ma
con gop phan dinh huéng quy hoach ving nudi
an toan, dam bao nguén cung thuc phém sach
cho cong ddng.

Nghién ctru tap trung danh gid ham luong
cac kim loai néng (As, Pb, Cd, Zn) tich lily trong
ngao Bén Tre (Meretrix lyrata) tai mot s6 ving
nudi ven bién thudc tinh Quang Ninh va thanh
phé Hai Phong.

2. Phuong phap nghién ciru
2.1. Péi twong va pham vi nghién citu

2.1.1. Péi twong nghién ciru

Pb6i tuong nghién ciru 1a ngao Bén Tre
Meretrix lyrata (Sowerby, 1851).

Nganh: Mollusca.

Lép: Hai manh vo (Bivalvia).

Bo: Heterodonta.

Ho: Veneridae.

Gidng: Meretrix.

Loai: Meretrix lyrata.

é

Hinh 1. Loai ngao Bén Tre.
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2.1.2. Pham vi nghién ciru

Cac mau ngao va mau nude phuc vu nghién
ctru duoc thu thap tai cac khu vuc ven bién gém
Mong Céi (phuong Moéng Cai 1 - tinh Quang
Ninh); Ha Long (phuong Ha Long - tinh Quéang
Ninh); P4 Son (phuong D6 Son - thanh phd Hai
Phong); Kién Hai (xd Kién Hai - thanh phb Hai
Phong); Hung Thing (xi Hung Thang - thanh
phd Hai Phong). Vi tri 1dy mau dwoc minh hoa
trong Hinh 2. Hoat dong ldy miu ngao va mau
nudce duge thuc hién vao thang 02 nam 2025.

2.2. Phuong phdp ldy va bdo qudan mau

2.2.1. Phuwong phdp ldy mdu

Mau ngao dugc mua lai tir cac ngu dan danh
bét truc tiép trén bai triéu tai ving ven bién khu
vuc nghién ciru. Mdi mau gém tir 15-30 cé thé,
sb luong cu thé duoc diéu chinh theo kich thudce
clia ngao tai thoi diém ldy mau nhim dam bao
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khéi lwong miu dai dién. Phuong phép ldy mau
ngao dugc thuc hién theo Thong tur 14/2011/TT-
BYT cua Bo Y té nam 2011: Huéng dan chung
vé 1dy mau thuc phim phuc vu thanh tra, kiém
tra chat lugng, vé sinh an toan thuc pham [5].

Phuong phap 1dy mau nude tai cac khu vuc
nudi ngao duoc thuc hién theo Thong tu sb
10/2021/TT-BTNMT cua B9 Tai nguyén va Moi
truong, quy dinh k¥ thuat quan tric moi truong
va quan ly thong tin, dit lidu quan tric chat lugng
moi trudng [6]. Mbi khu vire nudi ngao dugc 1ay
mot mau nude dai dién dé phan tich.

2.2.2. Phwong phdp bdo quan madu

Mau nuéc phuc vu phan tich kim loai ning
dugc chira trong chai thuy tinh, bao quan lanh &
nhiét ¢ < 6°C va dugc cd dinh bang axit HNOs.
DPdi véi miu ngao, sau khi léy mau, mau dugc
bao quan ¢ trang thai dong da va gili nguyén
trong sudt qua trinh van chuyén cho dén khi tién
hanh phan tich.
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Hinh 2. Pham vi nghién c(ru.

Ghi chd: Piém thu mau Moéng Cai (nay thugc phuong Mong Cai 1 - tinh Quang Ninh); Ha Long (nay thu¢c
phuong Ha Long - tinh Quang Ninh); D6 Son (nay thudc phuong Do Son - thanh pho Hai Phong); Pai Hop
(nay thudc xa Kieén Hai - thanh pho Hai Phong); Tién Lang (nay thuc xa Hung Thang - thanh phd Hai Phong).
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2.3. Phwong phdp phdn tich mdu trong phong
thi nghiém

2.3.1. Phuong phap xac dinh ham luong kim
loai nang (4s, Pb, Cd, Zn) trong nuoc

Mau nuée sau khi duge lay, mang vé phong
thi nghiém, dé on dinh tai nhiét d6 phong trudc
khi loc qua dung cu loc (dudng kinh 160,45 pum).

Ham lugng As trong mau nuédc dugc phan
tich bang h¢ thong AAS AA - 7000 cia hing
Shimadzu, Nhat Ban véi 02 k¥ thuat GF - AAS
va HVG-AAS, theo phuong phap SMEWW
3114.C: 2017 [7].

Ham lugng Pb va Cd trong mau nudc dugce
phan tich bang ky thuat quang phd hap thu
nguyén tir khong ngon lira (GF-AAS), trén thiét
bi AA-7000 ctia hang Shimadzu (Nhat Ban),
theo phuong phap SMEWW 3113.B: 2017 [7].

Ham luong k&m (Zn) trong mau nudc duge
phan tich bang hé théng AAS AA - 7000 cua
hang Shimadzu, Nhat Ban theo phuong phéap
quang pho hap thu nguyén tir ngon lira (F-AAS),
SMEWW 3111.B: 2017 [7].

2.3.2. Phuong phap xac dinh ham luong kim
loai nang (4s, Pb, Cd, Zn) trong thit ngao

Mau ngao sau khi 1y duoc rira sach bang
nudc may va nude cat. Cac kich thudc hinh thai
gdm chiéu dai (cm), chiéu rong (cm) va chiéu cao
(cm) duge x4c dinh bang thudce kep. Phan thit ngao
sau d6 duoc tach riéng va can khi luong.

Sau d6, can 0,5 g mau moé thit ngao cho vao
binh bomb Teflon. Thém 5 mL HNO; dam dac
va 2 mL H,0; lic déu. Pem mau vao 10 siy &
140°C trong 3 gidr bang 16 vi séng Qlab Pro (hing
Questron - Canada). Poi ngudi réi ma nap bomb
Teflon loc mau bang dung cu loc (c6 dudng kinh
16 0,45 pm) chuyén vao binh dinh mirc 25 mL,
dinh mtc dén vach bang nuéc deion, lic déu
mau. Chuyén sang éng falcon (dinh mtc dén
50 mL) dé luu mau trude khi tién hanh do bang
thiét bj AAS.

Sau d6, ham Iugng cac kim loai nang (As,
Pb, Cd, Zn) trong mau thit ngao dugc xac dinh
bang h¢ théng quang phd hap thu nguyén tir AA-
7000 (Shimadzu, Nhat Ban). Trong do, As duoc
phan tich theo SMEWW 3114.C:2017 bang k¥
thuat hydride héa (HVG-AAS); Pb va Cd duogc

xac dinh theo SMEWW 3113.B:2017 bang
quang phd hip thu nguyén tir 10 graphit (GF-
AAS); con Zn dugc phan tich theo SMEWW
3111.B:2017 bang quang ph hip thu nguyén tir
ngon lira (F-AAS).

2.4. Phuwong phap danh gia muc do tich liy kim
logi nang (A4s, Pb, Cd, Zn) trong thit ngao

Heé s6 tich liiy sinh hoc (Bio Accumulation
Factor - BAF) duoc sir dung dé danh gia tich tu
kim loai ndng (As, Pb, Cd, Zn) trong thit ngao,
dugc xac dinh theo cong thire [8]:

Trong do:

BAF - Hé sb tich liy sinh hoc (L/kg wot);

C:- Ham lwong kim loai nang (As, Pb, Cd,
Zn) trong thit ngao (mg/kg uot);

Cw - Ham lugng kim loai nang (As, Pb, Cd,
Zn) trong nudc khu vuc nubi ngao (mg/L).

Hé s6 BAF duoc phan loai nhu sau [10]:

BAF < 1000: khéng c6 kha nang tich lay
sinh hoc.

1000 < BAF < 5000: c6 kha nang tich lay
sinh hoc.

BAF > 5000: tich lity sinh hoc & mirc do rat cao.

2.5. Phirong phdp xit Iy s6 liéu

Dt liéu phan tich thu dugc trong qué trinh
nghién ctru s& duogc tong hop va xir Iy bang phan
mém Microsoft Excel: Sap xép dit liéu, tinh toan
thong ké mo ta nhu gia tri trung binh, do léch
chudn, gia tri 16n nhat - nho nhat va biéu dién két
qua dudi dang bang, do thi truc quan.

3. Két qua nghién ciru

3.1. Ham luong kim loai nang (4s, Pb, Cd, Zn)
trong nuoc khu viee nudi ngao

3.1.1. Ham luong As trong nudc

Két qua phan tich cho thidy ham luong As
trong nudc tai cac khu vye nubi ngao cé xu
hudng giam dan theo thir tu: Kién Hai, Hung
Thang, Do Son, Mong Cai 1 va Ha Long, vai gia
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tri dao dong tir 2,60 dén 3,31 pg/L. Cac gia tri
nay déu thap hon gi6i han cho phép theo QCVN
10:2023/BTNMT - Quy chuin K¥ thudt Qudc
gia vé chit luong nudc bién (20 pg/L) [12]. Do
do, tai thoi diém nghién cfru, modi trudng nudc
tai cac khu vyc nudi ngao chua co d4u hiéu 6
nhiém As (Hinh 3).

32
g
2 20 - _
<
15
10
5
o N [ N H H
Mong Cai HaLong D6 Son Kién Hai  Hung
Théng
s Ham lugng Asen trong nudc
QCVN 10:2023/BTNMT
Hinh 3. Ham lugng As trong mau nudc.
3.1.2. Ham luwong Pb trong nuoc
Pb (ug/L)
50
40
30
20
10
0 — [ | (] (] ]
Méng Céi HaLong D6 Son KiénHai Hing
Thang

N Ham lugng Pb trong nudc
QCVN 10:2023/BTNMT

Hinh 4. Ham luong Pb trong mau nudc.

Két qua phén tich cho thidy ham lugng Pb
trong nudc tai cac khu vuc nudi ngao giam dan
theo thtr tu: Ha Long > Kién Hai > Db Son >
Hung Thang > Méng Cai, véi gia tri dao dong tir
2,30 dén 5,40 pg/L. Tét ca cac gia tri nay déu
thip hon gi¢i han cho phép theo QCVN
10:2023/BTNMT (50 pg/L) [12], cho thiy chat
lwong nuée tai khu vire nghién ciru chwa c6 dau
hiéu 6 nhiém Pb. Tuy nhién, sy khac biét vé ham
luong Pb giira cac dia diém, dic biét 1a gi tri cao

hon tai Ha Long, c6 thé phan anh anh hudéng tr
cac hoat dong cong nghiép hodc giao thong
duong thuy trong khu vuc (Hinh 4).

3.1.3. Ham lwong Cd trong nuoc

Két qua phan tich cho thay ham lugng Cd
trong nudc tai cac khu vuc nudi ngao giam dan
theo thir tu: Ha Long > D6 Son > Méng Céi >
Hung Thing > Kién Hai, voi gia tri dao dong tir
0,59 dén 1,07 pg/L. Céc gia tri nay déu thap hon
gidi han cho phép theo QCVN 10:2023/BTNMT
(5 pg/L) [12], cho théy tai thoi diém nghién ciru,
moi truong nudc tai cac vung nudi ngao trong
khu vyc khao sat chua c6 ddu hiéu 6 nhiém Cd
(Hinh 5).

g5
£
S 4
O
3
2
1
1 01 0 u
Mong Céi HaLong D6 Son KiénHai Hing
Thang
s Ham luong Cadmi trong nude
QCVN 10:2023/BTNMT
Hinh 5. Ham lugng Cd trong mau nuéc.
3.1.4. Ham lwong Zn trong nudéc
~ 1,000
3 900
N
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——— QCVN 10:2023/BTNMT

Hinh 6. Ham lugng Zn trong mau nudec.
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Ham lugng Zn trong nudce tai cic khu vuc
nudi ngao dao dong tir 216,15 pg/L (Kién Hai)
dén 878,70 pg/L (Mong Cai), déu vuot qua gisi
han cho phép theo QCVN 10:2023/BTNMT
(100 Hg/L) [12]. Piéu nay cho thay nguy co 6
nhiém Zn tai khu vyc ldy miu, co thé giy tac
dong bét loi den stc khoe con ngudi va hé sinh
thai. Do d¢, can trlen khai céc giai phap quan ly
va kiém soat ngudn thai, ddc biét 1a nudc thai tir
hoat dong san xuét, khai thac va chin nudi, nham
han ché sy gia ting ham lugng Zn trong moi
truong nudc (Hinh 6).

3.2. Kich thuréc va khéi lwong ciia mau ngao

Tir két qua do va phan tich mau ngao cho
thiy, kich thudc trung binh cia ngao thu thap tai
5 khu vuc ¢6 sy dao dong dang ké. Cu thé, chiéu
dai vo dao dong tir 26,90 dén 39,24 mm; chiéu
rong vo tir 22,00 dén 32,24 mm; chiéu cao vo tir
13,90 dén 21,29 mm. Khdi luong thit ngao dao
dong trong khoang tir 2,86 dén 8,57 g/con. Nhur
vdy, mau ngao tai Moéng Cai c6 kich thudc 16n
nhat va khdi lugng thit trung binh cao nhat, Hung
Thiang 1a khu vuc c6 kich thudc ngao nho nhat
va khoi lugng thit thap nhét (Bang 1).

Bang 1. Kich thudc va khdi lwong thit ngao trung binh tai cac dia diém lay miu

TT Dia did S6 lugng Chieudaivo | Chiéuréngvo | Chiéu cao vo Khoi lugng thit
ia diem
ngao (con) (mm) (mm) (mm) ngao (q)
1 Méng Cai 21 39,24 £ 2,70 32,24 + 2,61 21,29 +£2,12 8,57 £1,97
2 Ha Long 30 32,83+2,15 26,67 £ 1,58 17,57 £1,70 5,47+£0,90
3 Do Son 15 37,40+ 1,45 30,93+ 2,31 20,40 £ 0,91 7,13+£0,94
4 Kién Hai 25 36,04 + 2,32 30,28 + 1,88 18,64 + 1,87 6,68 + 1,03
5 | Hung Thang 30 2690 +156 | 22,00+117 | 13,90+ 1,06 2,86 + 0,52
3.3. Ham lwong kim logi nang (As, Pb, Cd, Zn) P,
trong thit ngao 13 o
3.3.1. Ham lwong As trong thit ngao 1,0
Ham lugng As trung binh trong thit ngao tai -
cac khu vue 1dy mau duoc xac dinh giam dan 0.6
theo thur ty: Mong Céi, Ha Long = Kién Hai, 0,4
Hung Thang, D6 Son, véi gia tri dao dong tir )2
0,19 d&én 1,34 mg/kg uot (Bang 2). oo N
Theo mét sb nghién ctru, khoang 90% Asen Méng Cai HaLong DbSon KiénHai  Huag

trong md nhuyén thé ton tai dudi dang hop chat
hitu co, vdn co ddc tinh thép ddi véi con nguoi,
trong khi chi khoang 10% ton tai & dang vo co -
dang c6 doc tinh cao [13]. Nhu vay, ham lugng
As v0 co trong thit ngao tai 5 diém lay mau déu
thip hon gi6i han cho phép theo Quyét dinh sb
46/2007/QD-BYT vé quy dinh gi6i han ti da 6
nhidm sinh hoc va hoa hoc trong thie phim [16]
(1 mg/kg wot). Diéu nay cho thy, tai thoi diém
nghién ctru, ham lugng As vo co trong thit ngao
khong vugt ngudng quy dinh dbi véi As vo co, san
phidm bao dam an toan thuc phdm (Hinh 7).

s Ham luvgng As vO co trong thit Ngao

QD £046/2007/QD-BYT

Hinh 7. Ham lugng As v6 co trung binh
trong thit ngao.

3.3.2. Ham lwong Pb trong thit ngao

Ham lugng Pb trung binh trong thit ngao cao
nhét duogc ghi nhan tai Mong Cai, tiép dén 1a Ha
Long, D6 Son, Kién Hai va thap nhat tai Hung
Théang, voi gia tri dao dong tir 0,114 dén 0,178
mg/kg w6t (Bang 2). Tat ca cac gia tri nay déu
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thap hon gigi han cho phép theo QCVN 8-
2:2011/BYT - Quy chuan K¥ thuat Qudc gia d6i
v6i gidi han 6 nhiém kim loai ning trong thuc
pham (1,5 mg/kg) [17]. Nhu vay, tai thoi diém
nghién ctru, mau ngao thu thdp tai cac khu vuc
nudi déu dap Gmg yéu ciu an toan thuc pham vé
ham lugng Pb (Hinh 8).

Pb (mg'kg wot)

15
1.2
0,9
0.6

0.3

o M H H EH m
Méng Cdi HaLong D6 Son KiénHai Hing
Thang
s Ham leong Pb trong thit Ngao
—— QCVN 8-2:2011/BYT

Hinh 8. Ham lugng Pb trung binh trong thit ngao.

3.3.3. Ham luong Cd trong thit ngao

Cd (mg kg wot )
25
2,0
1,5
1.0
0.0
Mong Cdi HaLong DoSom KienHai Himg

= Ham leong Cd trong thit Ngao
QCVN 8.2:2011BYT

Hinh 9. Ham lugng Cd trung binh trong thit ngao.

Ham lugng Cd trung binh trong thit ngao
giam dén theo thtr tw: P Son > Hung Thang >
Kién Hai > Méng Cai > Ha Long, véi gia tri dao
dong tir 0,98 dén 1,34 mg/kg u6t (Bang 2). Tat

cé cac gid tri nay déu thap hon gidi han cho phép

theo QCVN 8-2:2011/BYT (2 mg/kg udt) [17].

Nhu véy, tai thoi diém nghién ctru, mau ngao tai

cac khu vyc khao sat khong co déu hiéu 6 nhiém Cd

va dap (mg yéu cau an toan thyc pham (Hinh 9).
3.3.4. Ham lwong Zn trong thit ngao

Ham lugng Zn trung binh trong thit ngao dao
dong tur 17,37 dén 21,75 mg/kg udt, giam dan
theo thir tu: Mong Cai > P6 Son > Ha Long >
Hung Thing > Kién Hai (Bang 2). Khi so sanh
v6i gi6i han cho phép d6i voi dong vat than mém
theo khuyén cdo ciia WHO (100 mg/kg wét) [19],
tat ca cac mau ngao phan tich déu c6 ham luong
Zn thap hon ngudng quy dinh (Hinh 10).

Zn (mg/kg udt)
120
100

80

60

40

20
""H H N = =

Méng Cai HaLong D6 Son KiénHai Hung
Thang

mmms Ham luong Zn trong thit Ngao
—— WHO (1989)

Hinh 10. Ham lugng Zn trung binh trong thit ngao.

3.4. Mukc do tich liiy kim logi nang (As, Pb, Cd,
Zn) trong thit ngao

Hé s BAF (L/kg udt)

2000
2 ]
1500 3
N N:
1000 & H 3
o b .
: ) :_\ '\:
500 : & :
) :: LY
0 3 :'\ R | Pt \:-
Méng Cai HaLong D6 Son KiénHai Hing
Thang

EAs MPb =ECd mZn

Hinh 11. Hé s6 BAF cua kim loai ning
(As, Pb, Cd, Zn) trong thit ngao.
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Gi4 tri hé s6 tich liiy sinh hoc (BAF) d6i voi
As dao dong tur 67,1 dén 4963 L/kg udt, giam
dan theo thir ty: Mong Cai > Ha Long > Kién Hai
> Hung Thiang > D0 Son; tat ca cac gia tri déu
< 1000 L/kg uét, cho thiy As khong c6 kha ning
tich lily sinh hoc. Di véi Pb, hé s BAF dao
dong tur 30,6 dén 77,4 L/kg udt, véi mic do tich
lity giam dén theo thir ty: Méng Céi > D6 Son >
Kién Hai > Hung Thang > Ha Long; céc gia tri
déu < 1000 L/kg udt, cho thdy Pb ciing khong co
kha nang tich Iily sinh hoc. Nguoc lai, hé s6 BAF
cua Cd dao dong tur 915,89 L/kg udt dén 1819,67

L/kg udt, trong d6 Kién Hai va Hing Thang ghi
nhan gia tri cao nhét, Ha Long thép nhat; ngoai
tror Ha Long (BAF < 1000 L/kg wdt), cac khu vuc
con lai déu c6 gia tri trong khoang 1000 - 5000
L/kg uét, cho thay Cd cé kha nang tich liiy sinh
hoc. Déi v6i Zn, hé s6 BAF dao dong tir 22,90
dén 94,36 L/kg udt, giam dan theo thur tu: D6
Son > Kién Hai > Hung Théng > Méng Cai > Ha
Long; tat ca cac gia tri BAF < 1000 L/kg uét, cho
thdy Zn khong c6 kha ning tich liiy sinh hoc
(Bang 3, Hinh 11).

Bang 2. Ham lugng kim loai nang (As, Pb, Cd, Zn) trong thit ngao Meretrix lyrata

TT Dbia diém As (mg/kg udt) Pb (mg/kg udt) Cd (mg/kg udt) Zn (mg/kg udt)
1 ('\;'é:”g)Céi 134+0055 | 0,178+006 1,00+0,08 21,75+ 4,44
2 (Fr']‘?‘:'-g)”g 025+0057 | 0,165+0,05 0,98+0,07 19,16 + 3,08
3 36253"’)11 019+0015 | 0,151+0,15 134+0,11 20,48 £2,74
4 giézns';'éi 0,250,018 0,137 £0,18 1,07 £0,06 17.37+2.28
5 ('}']“293; hng 0,24 +0,021 0,114 +0,12 1,11£0,04 17,42 +2,42

Ghi ch(: Gia tri biéu thi trung binh + d6 1&ch chuén ctia ba mau phén tich song song (n = 3).

Bang 3. Hé sb tich luy sinh hoc (BAF) ciia kim loai ning (As, Pb, Cd, Zn) trong thit ngao Meretrix lyrata

. He 6 BAF (L/kg uot)

T bia diem As Pb Cd Zn
1| Méng Cai 4963 774 1162,79 24.75
2 | HaLong 96,2 30,6 915,89 22,90
3 | D6 Son 67.1 43,4 1288 46 94,36
4 | Kién Hai 75,5 38,9 1813,56 80,36
5 | Hung Thing 72,9 33,6 1819,67 78,02

4. Thao luian

Két qua phan tich mau cho thay, su khac biét
vé ham lugng kim loai nang gitta cac khu vuc
nudi ngao co thé chiu anh hudng boi nhiu yéu
t6 tu nhién va nhan sinh khac nhau. Ham luong
Pb trong nudc cao nhét tai khu vuc Ha Long co
thé lién quan dén hoat dong giao thong thity, khai
thac du lich va cang bién - nhiing ngudn c6 kha
ning phat thai Pb ra méi truong nude. Tai DO

Son, ham Iugng Cd trong thit ngao cao hon so
v6i cac khu vie khac ¢ thé phan anh anh hudng
tur cac hoat dong nuoi trf")ng thiy san, x4 thai sinh
hoat ven bién, ciing nhu mirc do tich lily sinh hoc
cua ngao. Trong khi d6, ham lugong Zn trong
nude cao bat thudng tai Mong Céi va Ha Long
c6 thé lién quan dén dong chay tir khu vure d6 thi,
hoat dong nong nghiép va thuong mai bié€n gioi,
do Zn thuong c6 trong phan bon, thude bao vé
thuc vat va nudce thai sinh hoat. Tuy nhién, do
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pham vi va sb lugng mau nghién ctru con han
ché, cac nhan dinh trén chi mang tinh dinh huéng
va can dugc kiém chung thém trong cac nghién
ciru tlep theo v&i quy mo va tan suat quan tric
16m hon.

Dé so sanh ham luong kim loai nang (As, Pb,
Cd, Zn) trong ngao Meretrix lyrata voi cac két
qud nghién ctru ¢ nhitng khu vuc khac, cac gia
tri da duoc quy doi sang don vi mg/kg kho. Két
qué cho thdy, ham lugng As dao dong tir 1,12-
7,05 mg/kg kho; Cd tir 4,91-7,86 mg/kg kho; Pb
tu 0,671-0,937 mg/kg kho; va Zn tur 95,8-120,47
mg/kg kho. So sanh véi cac nghién cliru trude day
tai Viét Nam, ham lugng As trong nghién ctru
nay thap hon so véi cac khu vuc nhu Vinh Van
Phong (19 mg/kg kho), Van Pon (18,60 mg/kg
kho) va Cat Ba (9,45-10,65 mg/kg kho). Nguoc
lai, ham luong Cd lai cao hon dang ké so véi s6
lidu da cong bd trude do & cac viing ven bién Viét

Nam (0,348-1,74 mg/kg khd) (Bang 4). Ham
lugng Pb ¢ mirc tuong dwong hodc thap hon so
voi cdc béo céo truge (0,55-2,50 mg/kg kho),
trong khi Zn cao hon hau hét cac két qua nghién
ctru khéc tai viing ven bién phia Bic va phia Nam
(58,18-87,0 mg/kg kho), nhung van thap hon
nhiéu so véi gia tri cuc dai tai Vinh Van Phong
(239 mg/kg khd). Pang chu y, khi so sanh vai
két qua nghién ctru tai bo bién Pong Java
(Indonesia, 2019-2020), c6 thé nhan thiy sy
khéc biét o rét: ham lugng Cd trong nghién ctru
nay (4,9-7,86 mg/kg kho) cao hon khoang
1,5-2,4 1an so v&i nghién ciru & Indonesia (3,34
mg/kg kho), trong khi ham lugng Pb lai thap hon
dang ké (0,671-0,937 so voi 4,70 mg/kg kho).
Bén canh d6, ham lugng Zn trong ngao & nghién
cuu nay (95,80 120,47 mg/kg khd) cao hon so
v&i nghién ctu tai Indonesia (12,04 mg/kg kho)
(Bang 4).

Bang 4. So sanh ham luong kim loai nang (As, Pb, Cd, Zn) trong ngao Bén Tre (Meretrix lyrata)
thu thap tir cac khu vyc khac nhau

Don vi: mg/kg khd

Thoi gian Dia diém As cd Pb Zn Tai ligu
nghién cuu tham khao
Méng Cai 7,05 526 | 0,937 | 114,47

Ha Long 1,25 | 491 | 0,825 | 95,80 "
2025 Db Son 112 | 7.86 | 0,888 | 12047 | Noghién
Kién Hai 139 | 59 | 0,761 | 9648 | MY
Hung Théng 1,41 6,55 | 0,671 | 102,47
Van Bbn, Quang Ninh 18,60 0,75 0,55 - .
2021 4 Ba, Hai Phong 945 | 090 | 25 : [20]
Cét B3, Hai Phong 1065 | 0,78 | 131 | 60,14
2012 Kién Hai, Hai Phong 1154 | 1,15 | 1,08 | 58,18 [21]
Can Gio, Thanh ph6 H6 Chi Minh 8,4 0,862 | 0,267 | 813
Tan Thanh, Ba Ria Viing Tau 7,2 1,12 | 0,179 | 87,0
Can Duéc, Long An 6,2 0,445 | 0,186 | 59,3
. GO Cong, Tién Giang 4,6 1,66 | 0,203 | 113
thc?c?s?- Binh Pai, Bén Tre 8,8 | 0,965 | 0,223 | 70,6
Théng Duyén Hai, Tra Vinh 8,5 1,74 | 0,690 84,4 [22]
11/2007 Vinh Chéau, S6c Trang 8,4 1,18 0,443 60,3
Nha Mat, Bac Liéu 55 1,67 | 0,181 | 103
Ward 7 Market, Ca Mau 54 1,51 0,229 98,6
Vinh Nha Phu, Khanh Hoa 13 0,743 | 0,724 | 815
Vinh Van Phong, Khéanh Hoa 19 0,348 | 1,32 239
2019 - 2020 | Bo bién Pong Java, Indonesia - 334 | 470 | 12,04 [19]*

Ghi chi: "—": khong c6 dir lidu; "*": dugc quy doi tir khdi luong uét (mg/kg uét) sang khdi lwong kho
(mg/kg kho) dua trén giad dinh 46 am 1a 80%.
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So sanh hé sb tich lity sinh hoc (BAF) trung
binh cta kim loai nang (As, Pb, Cd, Zn) trong
thit ngao Bén Tre (Meretrix lyrata) tai khu vuc
nghién ctru voi cac két qua trude day ¢ Van Don
(Quang Ninh) va Cat Ba (Hai Phong) cho thiy
su khac biét rd rét gitta cac kim loai ning. Cu
thé, BAF cua As tai khu vuc nghién ctru chi dat
162 L/kg ué6t, thap hon nhidu so v6i Van Don
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(1900 - 2000 L/kg wét) va Cat Ba (xap xi 1000
L/kg udt). Ngugc lai, BAF Cd lén téi 1400 L/kg
wét, cao hon céc sb liéu trude d6 & Van Don (250
- 500 L/kg wdt) va Céat Ba (300 - 500 L/kg uét).
Dbi v6i Pb, BAF chi dat 45, thip hon so voi Cat
Ba (500 - 1000 L/kg udt). BAF cua Zn dat 60
L/kg uot, thép hon so v&i cac gié tri BAF cua As,
Cd, Pb tai Van Pon va Cat Ba (Bang 5).

Béang 5. So sdnh hé s6 tich luy sinh hoc (BAF) ctia kim loai ndng (As, Pb, Cd, Zn) trong thit ngao Bén Tre
(Meretrix lyrata) thu thap tir cac khu vuc khac nhau

Dia diém As Cd Pb Zn Tﬁnlalg )
' (L/kg wét) (L/kg uét) (L/kg uét) (Lkguot) | =
Quang Ninh - Hai Phong 162 1400 45 60 Nghién
cuiru nay
Van Bon, Quang Ninh 1900<BAF<2000 | 250<BAF<500 - - [20]
Cat Ba, Hai Phong ~1000 300<BAF<500 | 500<BAF <1000 -

Ghi chl: "-": khong ¢6 dir liéu.

Nhu Vay, nhitng két qua nay phan anh su
bién dong cua kim loai ning (As, Pb, Cd, Zn)
trong loai Meretrix Iyrata phu thudc vao vi tri
dia ly, diéu kién moi truong, hoat dong nuoi
ngao, ciing nhu tac dong tir cong nghiép va giao
thong hang hai. Dac biét, ham lugng Cd cao bat
thuong trong mau Meretrix lyrata tai khu vuc
nghlen ctru 1a van dé can dugc quan tam, boi Cd
c6 doc tinh manh, dé tich Ity sinh hoc va c6 nguy
co anh hudng truc tiép dén stc khoe con ngudi
thong qua chudi thirc an.

5. Két luan

Két qua nghién ctru khang dinh phan lon
mau ngao Bén Tre (Meretrix lyrata) tai cac Vung
ven bién Quang Ninh - Hai Phong dat y€u cau an
toan thuc phiam vé ham luong kim loai nang
(As, Pb, Cd, Zn), ngoai trir dau higu tich lity sinh
hoc Cd can dugc quan tim theo ddi. So sanh véi
cac nghién ctru trude day, ham lugng Cd c6 xu
hudng cao hon, cho thay nguy co tiém an d6i voi
suc khoe cong ddng néu khong kiém soat chat
ché nguodn thai. Bén canh d6, ham luo‘ng Zn
trong nudc tai cac diém quan tric vugt qua gioi
han cho phép theo QCVN 10:2023/BTNMT,
phan &nh nguy co 0 nhiém cuc bd. Vi vay, can
tang cuo‘ng quan tric dinh ky, quan ly nguén 6
nhiém va quy hoach ving nudi an toian nhim

dam bao chat luong thily san ciing nhu bao vé
suc khoe nguoi tiéu dung.

Loi cam on

Nghién ciru nay 13 két qua cua dé tai duoc
thuc hién tai Vién Han 1dm Khoa hoc va Cong
nghé Viét Nam (VAST07.05/24-25). Tap thé tac
gia bay to 1ong biét on tdi Vién Han 1am Khoa
hoc va Cong nghé Viét Nam da ho trg kinh phi
dé thuc hién dé tai nghién ctu.
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