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ACCUMULATION OF HEAVY METALS IN SEDIMENTS AND ASIATIC HARD CLAMS
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Toém tat - Bai bao nay trinh bay két qua nghién ctru tai 27 didm
nghién ctru dai dién cho ba khu virc thudc clra Thuéan An, ctba Han,
ctra sdng Kon - ddm Thi Nai. Két qua ham lwong céac KLN trong co
thé loai Ngao d&u ndm trong quy dinh ctia Bo Y té, trlr ham lwong
Pb tich Gy trong Ngao dau vwot QCVN 8-1:2011/BYT. Hé s6 BSAF
clia cac KLN & loai Ngao diu theo mirc d6 gidm dan & cac ctra
séng nhw sau: ctra Thuan An: Cd > Hg > Pb > Cr; ctra Han: Cd >
Pb > Hg > Cr va clra s. Kon - dém Thi Nai: Hg > Cd > Pb > Cr.
Phan tich twong quan cho thay mbi twong quan chat gitra kim loai
Pb trong trdm tich va co thé loai Ngao dau, Cd c6 twong quan vira,
Hg va Cr c6 twong quan thap. Két qua nghién ctru da buéc dau
chirng té kha nang st dung loai Ngao dau (Meretrix meretrix L.)
lam sinh vat chi thi cho 6 nhiém kim loai Pb tai cac clra séng khu
vire mién Trung.

Tw khQa - chj thi sinh hoc; tich Ily sinh hoc; kim loai nang; loai
Ngao dau; mién Trung.

1. Pit van dé

Trong nhitng thap nién gan day, cac nha khoa hoc da
dua vao kha ning dap ung cua sinh vat dudi anh hudng
ctia diéu kién moi truong dé phan anh chat lvong moi
truong séng cua chung. Theo Markert va cong su, giam
sat sinh hoc 1a phuong phap quan sat sy anh hudng cua
cac yéu to bén ngoai dén hé sinh thai va sy thay déi cua
ching theo thoi gian hay viéc xac dinh sy khac biét gitra
céc khu vuc khac nhau [17]. Tuy nhién, khdng phai tat ca
sinh vat déu ¢ kha nang 1am chi thi ma chi c6 mot sb it
cac loai sinh vat c6 kha nang dap ting céc ti€u chi cua sinh
vat chi thi nhu: Dé dinh loai; Tich liy chit 6 nhiém ma
khong gay chét; it van dong dé dai dién cho khu vuc giam
sat; Phong pht tai khu vuc nghién ciru; C6 gia tri kinh té;
C6 doi song du dai dé theo doi; D& dang ldy méu, khoe dé
c6 thé sdng trong diéu kién thi nghlem va cung cap du
lwong md cho cac phan tich; Ton tai mbi twong quan don
gian giita chat 6 nhidm trong sinh vat chi thi va trong
moi truong.

Trén thé giGi, cac loai hai manh vo dugc nghién ciru
va sir dung phd bién dé giam sat KLN bai vi chiing khong
chi dap tng dugc céc tiéu chi cia sinh vat chi thi, ma con
c6 kha nang tich lily cao cac KLN trong cac bo phan co
thé[14]. Tai My, két qua nghién ctru cua Graham (1972),
Wyland (1975), Girvin va cong sy (1975) [13] tai vinh
San Francisco va Young va cong su (1976) [19] tai bién
nam Carlifornia da cung cAp thém nhitng dan liéu hét strc
¢6 ¥ nghia vé kha nang chi thi sinh hoc cua cac loai dong
vat hai manh vo ddi voi cac nguyén t6 phong xa, KLN va
céc chét hitu co ¢6 gbe Cl. Chinh vi vdy, mot tiéu chuan

Abstract - This paper presents the results from the researches
conducted at 27 points that represent 3 research sites namely
Thuan An estuary, Han estuary, and Kon estuary — Thi Nai lagoon.
The results showed that heavy metal concentrations in the sample
clams were lower than the standards regulated by Vietnam Ministry
of Health with the exception of the excess of Pb concentration
accumulated in the clams. The bioaccumulation coefficients
(BSAF) of heavy metals accumulated in the clams descendingly
resulted in the following: Cd > Hg > Pb >Cr at Thuan An river
mouth; Cd > Pb > Hg > Cr at Han river mouth and Hg > Cd > Pb >
Cr at Kon river mouth — Thi Nai lagoon. The results from the
correlation analysis showed remarkable relations between Cr and
Pb concentrations respectively in sediments and in the clams whilst
the corresponding value was medium for Cd, low for Hg and Cr.
The results are expected as the first steps to prove the potential
applicability of Meretrix meretrix L. as a bioindicator for Pb
contaminations at the river mouths in the Central region of Vietnam.

Key words - bioindicator; bioaccumulation; heavy metal; Meretrix
meretrix L.; Central Vietnam.

Qudc té vé 14y mau hai manh vo, bao gdbm ldy mau theo
chiéu sau; theo mua va kich thudc cua loai hai manh vo
(Mussel Watch, 1980; Claisse 1989). Pén nay, “Mussel
Watch” da dugc ap dung tai nhiéu khu vue nhu: Trung
Nam My, Mexico, ving bién Caribbean, sau d6 dugc tiép
tuc mé rong ra toan khu vuc ven bién Nam My, Trung My
va chau A - Thai Binh Duong [19].

Mac du nghién ctru va st dung dong vat hai manh vé
chi thi 6 nhiém KLN da phat trién trén thé gi6i tir nhiing
nam 1970 cta thé ky XX, nhung van dé nghién ciru nay &
Viét Nam van con trong d6i méi mé. Mot sé cong trinh
nghién ctru cia Pao Viét Ha (2002) [5], BPang Thiy Binh
(2006) [3], Lé Thi Mui (2008)[7], Pham Kim Phuong va
nnk. (2007, 2008) [8], [9]... da cung cip nhing dan li¢u c6
y nghia vé sy tich liy KLN trong mdt so loai hai manh vo.
Mot nghién ctru kha chi tiét cia Nguyen Phuc Cam Tu va
cong su (2010) vé 21 KLN tich liy trong loai Ngao
(Meretrix spp.) ¢ vung bién ven bo cac khu vuc kinh té
trong diém phia Nam va dong bang séng Ciru Long cho
thdy co su gia ting cac KLN trong dong vat theo mirc do
phat trién kinh té ciia cac khu vuc nay. Cac KLN nhu Cd,
Cr, Pb & mot sb khu vuc xép xi hodc da vuot tiéu chuin
cho phép vé an toan thyc pham, riéng Hg tat ca cac khu vic
déu thép hon 0,05 mg/kg kho. Hai loai Ngao (Meretrix
meretrix vaMeretrix lyrata) da phan anh dugc mac d6 gia
tang KLN trong moi truong do cac hoat dong ctuia con
nguoi. Nghién clru cling da udc tinh duge murc d6 rii ro do
6 nhiém KLN trong loai hai manh v nay dbi véi sirc khoe
cuia con ngudi [20]. Cac nghién clru nay la co s& quan trong
dé gop phan phat trién cac nghién ctru sir dung dong vt hai
manh vo lam chi thi.
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2. Pbi twong va phwong phap nghién ciru

Nghién ctru tién hanh 1y mau trim tich va mau Ngao
dau (Meretrix meretrix L.) tai 27 diém nghién ctru dai dién
cho ba khu vuc thudc ctra Thuén An (s. Huong, TT. Hué)
gdm khu vuc 1: Thanh Lam, khu vyc 2: Thuin An, khu
vue 3: Huong Phong (Hinh 1a); ctra Han (séng Han, TP.
Da Néng) gom: khu vyc 1: cang Tién Sa, khu vuc 2: cau
Thuén Phuéce, khu vue 3: Nai Hién Pong (Hinh 1b); cia
song Kén - dﬁm Thi Nai (Binh Dinh) gdm: khu vuc 1: cang
Quy Nhon, khu vuc 2: cau Nhon Hoi, khu vuce 3: cira song
Kdn (Hinh 1c) vao 2 dot thang 08/2012 va thang 03/2013.
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Hinh 1. Ban d6 cdc khu viee nghién ciru

D6i tugng nghién ciru 14 loai Ngao dau (Meretrix
meretrix L.) thuéc ho Ngao (veneridae), b6 Mang mat
(Eulamellibranchia) [1]. Mau loai Ngao dau dwoc thu
trong hai dgt vao thang 3/2012 va thang 8/2013, sau d6
mau dugc bao quan lanh trong thing xdp trude khi dua vé

bao quan & -20°C tai phong thi nghiém khoa Sinh — Moi
truong, Pai hoc Su pham, Pai hoc Pa Nang. Cac mau dong
vat dugc gidi dong, rira sach tién hanh xac dinh kich thuéc,
khéi lugng bing phuong phép can do thong thudong va
dugc giam dinh mau tai Vién Hai Duong hoc Nha Trang.
Miu tram tich dugc lay dong thoi véi mau dong vét s
dung gau SKU-196-B12 cua hang Wildco va dugc bao
quan theo TCVN 6663- — 15:2004.

bé xé4c dinh ham lvgng KLN trong mau vat, tién hanh
v6 co héa mo co tuoi cua dong vat va mau tram tich kho
bang phuong phap chiét nguyén t6 vét tan trong nudc
cuong thily bang HCI va HNO; theo TCVN 6649: 2000.
Xac dinh ham lugng Cd, Pb, Cr (TCVN 6496: 2009) va Hg
(TCVN 8882: 2011) trong mau dong vat va trim tich sau
khi vé co héa bang phuong phap quang phd hip thu nguyén
tir (AAS) tai phong thi nghiém, phan tich méi truong khu
vuc II, Pai Khi twgng Thuy Van khu vuc Trung Trung Bo.

S6 liéu nghién ctru dugc xir Iy theo phuong phép théng
ke, so sanh cac gia tri trung binh b:;mg phan tich phuong sai
(Anova), kiém tra do sai khac nho nhat co ¥ nghia (LSD) véi
o = 0,05 [4]. Phén tich twong quan bang phin mém Origin
6.0, cac gia tri st dung trong phan tich twong quan dugc
chuyén dang theo cong thirc x* = logio(x+5) [2]. Panh gia
kha nang tich ity KLN théng qua hé s tich liiy BSAF theo
cong thirc (Thomann va cong sy 1995) mo ta nhu sau [10]:

Ham Iugng KLN trong mé dong vat

BSAF = A N
Ham lugng KLN trong tram tich

3. Két qua nghién ciru va khao sat

3.1. Tich liy KLN trong loai Ngao dau (Meretrix
meretrix L.) tai cdc ciia séng

Loai Ngao dau (Meretrix meretrix L.) c6 phan b6 rong
hau hét cac ving bién ven bd & mién Trung Viét Nam va
12 mot trong nhitng ddi trong dwoc nudi trong va khai thac
chinh dem lai ngudn loi kinh t 16n cho nhiéu cong ddng
ngu dan dia phuong. Tuy nhién, nhiéu nghién ctru cho thdy
kha nang loai nay tich liy cao cac KLN khi song & cac khu
vic ¢6 6 nhidm KLN [20], [9]. Trong nghién ctru nay két
qué phan tich KLN tich liiy trong loai Ngao dau (Meretrix
meretrix L.) tai cac cua song trong 2 dot dugc mo ta nhu
trong Bang 1.

So sanh véi quy dinh ciia B§ Y té, ham luong Pb trong
cac mau Ngao déu vuot quy chudn tir 1,13 + 2,85 1an va
trong dot 2 khu vyc clra song Huong va cira song Kon -
dam Thi Nai c6 cao hon so véi dot 1. Cac KLN con lai Cr,
Cd va Hg déu c6 ham lugng thap hon so véi quy dinh. So
sanh v6i nghién ctru cia Pham Thi Hong Ha va nnk. (2009)
trén dbi tugng Ngao dau (Meretrix meretrix L.) tai ving
clra song Han va cira song Cu D¢, Pa Nang ham luong Cd
va Pb két qua thap hon so véi nghién ctru nay [6], nhung
lai thap hon so véi két qua nghién ciru cia Nguyen Phuc
Cam Tu va cong su [20] vé Pb va Hg ¢ loai Ngao dau
(Meretrix meretrix L.) cac khu vuc ven by mién Nam, trong
khi Cd va Cr ¢6 nhiéu khu vic cho két qua trong dong.

Céc loai hai manh vo ¢6 doi séng tinh, chung hap thy
KLN c6 thé bi dong hay chu dong thong qua nudc, tram
tich hay chudi thirc an [22] va tich lity trong co thé. Sy tich
liiy cao KLN khong chi anh huéng dén ban than cia dong
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vat ma con anh hudng dén cac loai khac trong ludi thirc dn
thong qua su khéch dai sinh hoc, gay ra nhiing rui ro sinh
thai rat 1on. Trong danh gi4 rii ro sinh théi (ecological risk
assessments), co nhiéu hé s6 duoc tinh toan dé du doan kha
nang anh hudng cua chét 6 nhiém dua trén dic diém chit 6
nhiém, d6i tuong sinh vat hay cac déc tinh moi truong va
con dudng phoi nhiém trong d6 hé sé tich liy trim tich -
sinh vat (Biota Sediment Accumulation Factor, BSAF)
dugc st dung kha phd bién [21], [12]...

Bing 1. KLN trong lodi Ngao dau (Meretrix meretrix L.)*

Cira song Kim loai
Cd Pb Cr Hg
mzsd mzsd mzsd mzsd

Cira Thugn An (s. Hwong, TT. Hué)
Dot 1 1,27+0,52 [2,62+0,73*| 0,5620,08 |0,45+0,01*
Dot 2 1,62+0,20|4,28+0,56*| 0,60+0,01 |0,20:£0,04*
Cika Han (s. Han, TP. Pa Néing)
Dot 1 1,27+0,52 | 2,62+0,73 |0,45+0,17*| 0,19+0,06
Dot 2 1,61+0,16 | 2,48+1,06 |1,16+0,03*|0,20+0,03
Cita séng Kon - dam Thi Nai (Binh Pinh)

Dot | 1,09+0,48 |1,70+0,12*| 0,32+0,05 | 0,21+0,03
Dot 2 1,29+0,23|3,04+0,96*| 0,25+0,11 | 0,190,03
QCVN , ,

g-2011/8YT | 20 15 15 05

Ghi chu: * cdc gia tri trung binh theo cira séng
khac nhau co y nghia ¢ mirc a=0,05

BSAF duoc sir dung 1a mot tham s mo ta tich lity sinh
hoc KLN tir trAm tich vao mé dong vat, da dugc st dung
trong mot sé tmg dung méi trudng bao gdm danh gia kha
nang tich lity cac hop chat trong mdi trudng va udc luong
su khac biét trong doi giira timg chét hoa hoc riéng 1¢ (U.S
EPA, 1995)[23]. Viéc tinh toan BSAF s& phan nao phan
anh duoc mbi quan hé giita KLN tich lily & trong loai hai
manh vo va trong méi truong tram tich, gop phan hd trg
danh gia rui ro sinh thai. BSAF cang 16n tuong tng voi kha
nang tich lity cao KLN va cac rti ro cao. Dé danh gia mirc
do tich Ity sinh hoc tir trAm tich vao mé loai Ngao, nghién
ctru da tinh toan hé s tich liiy KLN tram tich - sinh vét
(Biota Sediment Accumulation Factor, BSAF). Két qua
dugc phan anh nhu trong Bang 2.

Bing 2. Hé s6 BSAF KLN trdam tich - sinh vit ¢ lodi Ngao dau
(Meretrix meretrix L.)

Kim loai
Khu vuc
nghién ctu Cd Pb Cr Hg
mzsd mzsd mzsd mzsd

cita Thuin An s Huong)| 1,120, 70(0,24+0,13(0,04+0,01|0,92+0,42
cira Han (s. Han)  |1,12+0,62(0,6920,72(0,04+0,02|0,63+0,12
cliasdng Kon(@m ThiNai)| 0,390, 13(0,18+0,12(0,0540,02|0,45+0,18

Két qua tinh toan tir Bang 2 cho thdy, BSAF cua cac
KLN Hg, Cd, Pb va Cr & loai Ngao (Meretrix meretrix L.)
dao dong trong khoang tir 0,04 + 1,12. Trong d6, BSAF ctia

! Pon vi do ham lugng KLN: mg/kg
2 Food safety guidelines in Hong Kong: HKFSG

Cd va Hg kha cao va Cr 1a thap nhat & cac khu vuc nghién
ctru. Giita cac khu vyce nghién ciru thi cira séng Kon - dam
Thi Nai c6 hé s6 BSAF thip hon 2 khu vuc con lai. Xép
thir tyr hé s6 BSAF loai Ngao dau theo mirc do giam dan &
cac cua song nhu sau: ctra Thuan An (s. Huong): Cd > Hg
> Pb > Cr; clra Han (s. Han): Cd > Pb > Hg > Cr va ctra s.
Kon-dam Thi Nai: Hg > Cd > Pb > Cr. So sanh véi nghién
clru & cira song Sarawak (Malaysia), két qua nghién ctru
ctia Nur Atigah Mohamad Yusoff et al. cho thiy, loai Solen
regularis, thi hé s6 BSAF theo thit tu Cr > Pb > Cd va loai
Polymesoda expansa theo thir tw Pb > Cr > Cd, & loai M.
meretrix theo thir ty Cd > Pb > Cr. Nghién clru cuia Adjei
Boateng va cong sy tai cira song Volta (Ghana) thi loai
Galatea paradoxa c6 kha ning tich liy cao Hg. Hé sb
BSAF ¢ loai M. coralline va C. meyendorffi trong nghién
ctru cuia M. A. Mohamed Abdallah tang theo thu tuw Cd >
Co > Cr > Pb > Ni [18]. Két qua niy cho thay hé s6 BSAF
thay d6i nhiéu theo timg loai, tmg KLN va diéu kién moi
treong song.

3.2. Twong quan giita ham lwong KLN trong loai Ngao
dau (Meretrix meretrix L.) va trong tram tich

Nhim danh gia kha ning s dung loai Ngao dau
(Meretrix meretrix L.) chi thi 6 nhiém KLN Hg, Cd, Pb va
Cr tai khu vyc ctra Thuan An (s6ng Huong), song Han va
clra s6ng Kon - ¢Am Thi Nai nghién ctru da tién hanh phan
tich twong quan gitta ham luong Hg, Cd, Pb va Cr trong
tram tich va trong loai Ngao dau. Céc gia tri sir dung trong
phan tich trong quan dugc chuyén dang theo cong thirc x’
= |Oglo(X+5).

Két qua phan tich twong quan cho thiy & loai Ngao dau,
tich liay Hg va Cr c6 tu(mg quan nghlch v6i ham luong trong
trAm tich va & mic “twong quan yéu”, hé sb tuong quan
tuong ung lar=-0,1var=-0,59 (p >0,05). D6 véi kim loai
Cd, c6 tuong quan thuan ¢ muc “tuong quan vira” vdi hé sd
tuong quan r = 0,4 (p > 0,05). Trong s6 4 KLN nghlen ciru
thi ham lugng Pb trong Ngao diu va trong tram tich c6

“twong quan chat” vai hé so twong quan r= 0,85 (p <0,01).

So sanh v&i nghién ciru cta Jose” Usero (2005) cho thay
Hg & loai Nghéu (Chamelea gallinar) tai bo bién phia Bac
Tay Ban Nha thudc Pai Tay Duong c6 tuong quan cao hon
loai Ngao dau (Meretrix meretrix L.) trong nghién ciru nay.
Déi voi Pb nghién ctru cho thiy tuong quan & muc 0,69 va
0,72 (p < 0,05)[15]. Mot nghién ctru khac ctia Luu Duc Hai
va cong su (2010)[16] cho thiy Hg & loai Ngao dau
(Meretrix meretrix L.) cling chi ¢6 twong quan & mic r =
0,31 (p > 0,05). Nghién ciru ctiia L. Rojas de Astudillio va
cong sy (2005)[11] tai vinh Paria ciing d3 trinh bay méi
quan h¢ gitta ham lugng Cd trong mé cac loai Vem xanh
(Perna viridis) va loai Hau (Crassostrea spp.) va trong
tram tich voi hé sb twong quan r 14n luot 14 0,83 (p < 0,05)
va 0,65 (p > 0,05). Pdi véi Pb nghién ctru ctia L. Rojas de
Astudillio va cong sy (2005) lai cho két qua twong quan
thép & ca hai loai voi hé sd twong quan r lan lugt 1a 0,23 va
0,13 v6i p <0,05. Riéng Cr c6 tuwong quan nghich 1an luot
véir=-0,41va-0,52 v6i p>0,05. Diéu nay cho thay chua
¢6 bang ching thong ké vé tuong quan cia Cr va can co
céc nghién ciru tiép theo.

3 Théng tu 02/2011/TT-BYT
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Hinh 3. Tuong quan giita ham lugng Cr va Hg trong tram tich
va loai Ngao dau (Meretrixmeretrix L.)

4. Két luan

Tai céc ctra song khu vuc mién Trung, ham lugng cac
KLN trong co thé loai Ngao déu ndm trong quy dinh cua
B6 Y té, trir ham lugng Pb tich liy trong Ngao dau vuot
QCVN 8-1:2011/BYT tir 1,14 dén 2,85 lan. Két qua tinh
toan chi s tich liiy sinh hoc cho thay c6 su thay d6i BSAF
ctia cac KLN & loai Ngao dau khi séng G cac moi trudng
ctra song khac nhau. Thtr tu thay d6i hé s6 BSAF loai Ngao
dau theo mirc do giam dan & céc cira song nhu sau: cira
Thuan An (s. Huong): Cd > Hg > Pb > Cr; ctra Han (s.
Han): Cd > Pb > Hg > Cr va ctra s. K6n - dam Thi Nai: Hg
>Cd >Pb>Cr.

Phaén tich tuong quan gitra ham luong KLN trong tram
tich va co thé cac mau, két qua cho thay mdi quan hé chat
giita Pb trong trim tich va co thé loai Ngao dau véi mirc
twong quan cao, hé sb twong quan la r = 0,85 (p < 0,01).
Murc d6 tuong quan cta Cd la twong quan vira. Trong khi
do, Hg va Cr c6 tuong quan nghich & mtc r = -0,1 va
r=-0,59 (p > 0,05). Két qua nghién ctru trong thdi gian
2012 - 2013 da budc dau chimg to kha ning sir dung loai
Ngao dau (Meretrix meretrix L.) 1am sinh vt chi thi cho 6
nhidm kim loai Pb tai cic ctra song khu vue mién Trung.
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