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NGHIEN CUU TiCH LUY KIM LOAI NANG CHI (Pb) VA CADMIUM (Cd)
O LOAI SO LONG (ANADARA SUBCRENATA LISCHKE)
VA NGAO DAU (MERETRIX MERETRIX LINNAEUS)
VUNG CUA SONG, THANH PHO PA NANG

PHAM THI HONG HA, NGUYEN VAN KHANH, LE THI QUE

Truong Dai hoc Su pham - Dai hoc Pa Ning

O nhiém kim loai nang (KLN) do cic hoat
dong cua con nguoi dang ngay cang tré nén
nghiém trong. O nhiéu noi trén thé gidi gia tang
nhanh chéng 6 nhiém boi KLN ¢6 ngudn goc tir
con ngudi, d6 1a nguyén nhan hang dau gay ra
tdc dong x4u cho sinh quyén [6]. Cac loai hai
manh vo (Bivalvia), c6 dac diém tich lu§ cao
cac KLN doc hai trong mo t€ bao thong qua con
duong thitc an, cao hon trong moi truong nudc
ma chdng song hang tram ngan lan. Do dac
diém nay, ching duoc st dung rong rai lam sinh
vat chi thi 6 nhiém KLN [6]. O cdc loai hai
manh vo su tich liy cdc KLN phu thuoc nhiéu
vao kich thudc va trong luong co thé [7].

Trong cdc phuong phdp dinh gid 6 nhiém
KLN trong mai truong, thi phuong phap stt dung
dong vat hai manh vo (Bivalvia) lam sinh vat chi
thi dang dugc st dung rong rai do ¢é nhiéu uu
diém, ma bang cdc phuong phdp phan tich thong
thuong khong phét hién dugc.

Trong s6 cac nghién ciu vé tich liy KLN &
cac loai hai manh vo da dugc cong bo, c6 cac
tdc gia nghién cttu vé€ cdc loai ngao (Meretrix)
va sO (Anadara) nhu: Hung va cs., 2001 [8];
Wang va cs., 2005; Mohd. Harun Abdullah,
Jovita Sidi va Ahmad Zaharin Aris, 2007 [9]....

Tuy nhién, & Viét Nam chua cé nhiéu céc
nghién cttu vé su tich liy KLN & hai loai ngao
dau (Meretrix meretrix L.) va loai sd0 long
(Anadara subcrenata L.), 1a nhitng loai phan bo
phd bién hau hét & vang clra song ctia Vit Nam.

I. PHUONG PHAP NGHIEN CUU
Doi tuong nghién ctu la loai so long
(Anadara subcrenata L.), ho s0 (Arcidae), bd
Arcoida; loai ngao dau (Meretrix meretrix L.),

ho ngao (Veneridae), bd Eulamellibranchia, ca
hai déu thuoc 16p hai manh vo (Bivalvia), nganh
than mém (Mollusca). Thoi gian nghién ciu tir
thang 01 dén thang 05 nam 2008, tai viung ctlra
song Han va ctra song Cu Bé. Mau dugc bao
quan & 4°C va phan tich mau trong 24 gio. Dinh
loai mau theo khéa dinh loai hinh thdi cta
Thai Tran Bai, Dang Ngoc Thanh, Pham Van
Mién. Can, do kich thudc va trong lugng theo
phuong phép thong thudng; cic cd thé duoc
phan chia theo 3 nhém kich thude: nhém 1: >35
mm; nhém 2: 15 - 35 mm; nhém 3: < 15 mm.
Cong pha miu bang HNO; va H,0, theo phuong
phap cua Troitxky, 1957; phan tich ham lugng
kim loai Pb va Cd biang mdy quang phé héap thu
nguyén tu (AAS). Céc s6 liéu dugc xtr Iy theo
phuong phédp thong ké; xac dinh su sai khac
trung binh bing phuong phdp phan tich phuong
sai ANOVA mot yéu t6 va phuong phdp kiém
tra giéi han sai khac nho nhat LSD (Least
Significant Difference).

IL. KET QUA VA BAN LUAN

Qua 4 dot thu mau, tai hai khu vuc ctra song
Han va song Cu Dé thu dugc 312 mau cta loai
sO long (Anadara subcrenata L.) va 342 mau
cta loai ngao dau (Meretrix meretrix L.) (bang
1). Phan tich ANOVA cho thdy, kich thuéc va
khai luong trung binh cia moi loai giira hai khu
vuc nghién ciu khong c6 su khic nhau cé y
nghia (a = 0,05).

Su tich liiy KLN trong co thé cac loai hai
manh v tang ty 1é thuan véi kich thuée va khéi
lugng co thé, tiy theo dic diém cla ting loai va
ting KLN khac nhau ma c6 toc do tich lily khac
nhau. Phan tich ANOVA va kiém tra LSD cho
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thay, su khac nhau ¢6 y nghia (0 = 0,05) vé ham  rét vé miic do tich liiy gitta 3 nhém kich thudc;
luong Pb va Cd tich liiy giita 3 nhém kich thuéc ~ khu vuc ctra song Han it c6 sy khic nhau vé
& loai SO long. Su tich lily Pb va Cd & loai nay  ham lugng Pb va Cd tich lily gita 3 nhém kich
c6 su gia tang theo kich thudc va khéi lugng co  thude, nhung mue do tich liy lai cao hon so véi
thé. Khu vuc clra song Cu Dé c6 su khdc nhaurd  khu vuc cira song Cu Dé (bing 2; hinh 1 a, b).

Bdng 1
Kich thuée (mm) va khdi luong (g) cta hai loai
s0 long (A- Anadara subcrenata L.) va ngao dau (M- Meretrix meretrix L.)
Loai > 35 mm (n = 76) 15 - 35 mm (n = 120) <15 mm (n = 116)
KT (mm) KL (g) KT (mm) KL (g) KT (mm) KL (g)

Trung binh | 42,57+2,85 | 19,40+£3,89 | 30,22+4,30 | 7,72+3,39 | 13,22+2,67 | 2,18+ 1,07
A" | Minimum 40 15,90 18 2,60 11 0,50

Maximum 53 39,00 34 16,50 15 9,00

(n =100) (n=110) (n=132)

Trung binh | 40,02 £ 3,16 | 20,02 +4,15 | 26,77+5,85 | 7,52+452 | 11,95+1,75 | 0,86+£0,76
M | Minimum 35 10,70 17 1,60 9 0,30

Maximum 50 35,50 35 17,40 14 6,00
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O loai ngao ddu phan tich ANOVA va kiém
tra LSD cho thdy, c6 su khdc nhau c6 y nghia (a
= 0,05) vé ham lugng Pb va Cd tich luy gitta 3
nhém kich thuée. Tuy nhién, sy khic nhau nay
la khong thuc su ro rét gitta cic nhém nhu & loai
So long (bang 2; hinh 2 a, b).

So séanh mtc do tich liy KLN ctua mdi loai &
hai khu vuc nghién ctru cho thdy: ham lugng Pb
trung binh tich ldy cta loai so 16ng khu vuc ctra
song Han: 0,67 + 0,36 ppm va khdc nhau c6 y
nghia v6i khu vuc ctra song Cu Bé: 0,51 + 0,21
ppm. Tuong tu, tich liy Cd cling c6 su khac
nhau c¢6 y nghia gitta khu vuc ctra song Han:
0,21 + 0,04 ppm va khu vuc clra song Cu Deé:
0,12 + 0,03 ppm. O loai ngao dau ham lugng Pb
trung binh tich 1y & khu vuc clra song Han:
1,59 + 0,31 ppm va khong khéc nhau c6 y nghia
v6i khu vuc ctra song Cu Dé: 1,25 + 0,24 ppm.
Trong khi dé, tich lily Cd lai cé su khiac nhau c6
y nghia giita khu vuc ctra song Han: 0,17 + 0,04
ppm va khu vuc ctra song Cu bé: 0,13 + 0,05
ppm (bang 2; hinh 3).

Xem xét muic do tich liy Pb va Cd cua loai
sO long va loai ngao dau, két qua phan tich
ANOVA va kiém tra LSD cho thdy c6 su khac
nhau c6 ¥ nghia, ham luong Pb tich ldy cta loai
ngao dau (1,42 + 0,32 ppm) cao hon so long
(0,59 £ 0,30 ppm); trong khi d6 ham luong Cd
tich 1@y cta hai loai khong c6 su khac nhau c6 y
nghia. Ham lugng Pb tich lily & loai ngao dau

20

trung binh vuot 2,5 - 3,18 1an so véi tiéu chuin
cho phép (< 0,5 ppm, QP s6 867/1998/QD-
BYT, Bo truong Bo Y t& 4/6/1998); O loai so
long ham lugng Pb ¢6 thap hon, nhung van vuot
tiéu chuén cho phép. Ham lugng Cd tich lily &
ca hai loai déu ndm trong giGi han cho phép
(< 1,00 ppm, Qb s6 867/1998/Qb-BYT, Bo
truong Bo Y t€ 4/6/1998).

So sanh véi nghién ctu cua Pao Viét Ha va
cs., (2002), ham lugng cac KLN tich liy & loai
vem (Perma viridis) tai ddm Nha Phi, Khdnh
Hoa (Cd: 0,03 - 0,21 ppm; Pb: 0,14 - 1,13 ppm,
tinh theo khoi lugng tuoi), thi ham lugng Pb &
loai ngao diu trong nghién ctu ctia chiing toi
cao hon va & loai so 1ong lai thap hon. Ngugc lai
doi voi Cd & loai so 1ong 1a tuong duong, nhung
6 loai ngao dau trong nghién cdu nay lai thap
hon. Mohd. Harun Abdullah va cs., 2007, da
nghién cdu su tich lily KLN & loai ngao dau
(Meretrix meretrix L.) & cac clra song vung
Sabah, (Borneo, Malaysia) da chi ra rang, loai
ngao dau & cura song Likas tich liy Cd: 3,27 +
1,46 ppm, Pb: 1,72 £ 0,58 ppm va clra song
Kota Belud Cd: 1,68 + 0,65 ppm, Pb 1,09 + 0,46
ppm. Ciing theo nghién cttu nay, loai so long
(Anadara subcrenata L.) muc tich liy Cd: 0,63
+ 0,44 ppm, Pb: 4,74 + 2,37 ppm (tinh theo khoi
luong kho). Nhin chung ham lugng Pb va Cd
tich 1Gy & loai ngao dau va loai so 1ong viing clra
song Likas va Kota Belud déu cao hon hai loai &
ctra song Han va song Cu Dbé.

iﬁ iﬁ

BN P (ppm)
B Cd (ppm)

0 M&

sdng Han

(Anadara subcrenata 1..)

song Cu B@

song Han  sdng Cu D@

(Meretrix meretrix 1..)

Hinh 3. Kim loai nang (Pb, Cd) trung binh tich lily & loai so 16ng (Anadara subcrenata L.) va ngao
dau (Meretrix meretrix L.)
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Bdng 2

Kim loai nang Pb, Cd (ppm: tinh theo khoi luong tuoi) tich liy ¢
loai so long (Anadara subcrenata L.) va ngao dau (Meretrix meretrix L.)

So long (Anadara subcrenata 1..)

Khu vuc Pb (ppm) Cd (ppm)
TB + SD TB £ SD
>35(n=4) 0,99+0,19a 0,23+0,02 a
cita song Han 15-35(n=4) 0,78+0,13 a 0,16+0,03b
<15(n=4) 0,24+0,12 ¢ 0,13+£0,02b
Trung binh (n = 12) 0,67 £0,36 A 0,21 £0,04 A
>35(=4) 0,76 £ 0,09 a 0,17+£0,01 a
cita song Cu De 15-35(n=4) 0,49+0,05b 0,14+0,01b
<15(n=4) 0,29 +£0,09 c 0,09 +0,01 c

Trung binh (n=12)

0,51+0,21 B

0,12+ 0,03 B

Ngao dau (Meretrix meretrix L.)

Pb (ppm) Cd (ppm)
TB + SD TB + SD
>35(n=4) 1,90+0,13 a 0,25+0,02a
cita song Han 15-35(n=4) 1,65+0,12a 0,19+0,01b
<15 (n=4) 1,22+0,09 ¢ 0,18+ 0,01 b
Trung binh (n = 12) 1,59+0,31 C 0,17 £ 0,05 AB
>35(n=4) 147+0,13a 0,15+0,03a
cita song Cu De 15-35(n=4) 1,23+0.21 a 0,13+0,01 a
<15 (n=4) 1,04+0,15¢ 0,10£0,03 a
Trung binh (n = 12) 1,25+024 C 0,13+0,04 B

Ghi chii: c4c gid tri trung binh c6 cung chit cdi (a, b, ¢) hoac (A, B, C) khong ¢6 su khdc nhau c6 y nghia, so

sanh theo loai va theo khu vuc nghién ctu.

v =29.34x +12.75
r=10.83; p<0.0001
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Hinh 4. Tuong quan gitta KLN Pb va Cd tich liiy véi kich thudc va khoi lugng
cta loai So long (Anadara subcrenata L..)
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Hinh 5. Tuong quan gra KLN Pb va Cd tichily véi
kich thréc va khoi lvong aia loai ngao éu (Meretrix meretrix L.)

Céc nghién cttu cua Boyden 1974, Thomson
1982, Luoma va cs. 1985, Amiard va cs. 1986,
Marigomez va Ireland 1990, Cajaraville va cs.
1992 da chi ra rang & céc loai hai manh vo, su
tich liy cdac KLN phu thuoc nhiéu vao khoi
lugng co thé. Trong nghién citu nay, loai so long
(Anadara subcrenata L.) ham luong Pb tich liy
c6 tuong quan thuan & mic “tuong quan chat”
v6i kich thuée (r = 0,83; p < 0,0001) va véi
khai luong (r = 0,79; p < 0,0001) (hinh 4 a, b);
twong tu ham luong Cd tich lily cling c6 tuong
quan thuan & mic “twong quan chat” véi kich
thude (r = 0,78; p < 0,0001) va véi khai lugng
(r=0,79; p < 0,0001) (hinh 4 c, d). O loai ngao
dau (Meretrix meretrix L.) ham luong Pb tich
liy c6 twong quan thuan & mic “twong quan
chat” véi kich thuée (r = 0,79; p < 0,0001) va c6
“twong quan vira” véi khoi lugng (r = 0,69; p <
0,0001) (hinh 5 a, b); nhung ham lugng Cd tich

liy lai c6 tuong quan thuan nhung déu & miic
“tuong quan vua” véi kich thuée (r = 0,49; p <
0,05) va khéi lugng (r = 0,50; p < 0,01) (hinh 5
¢, d). Diéu nay cho thay, su tang trudng vé kich
thude va khoi lugng dan dén gia tang tich liy
KLN trong co thé & ca hai loai nghién ciu.

1. KET LUAN

1. Su tich liy Pb va Cd & loai so long
(Anadara subcrenata L.) c6 su gia tang theo
kich thuéc va khéi lugng co thé, mic do tich liy
gifta cdc nhém kich thude khiac nhau c6 § nghia
(a = 0,05). Loai ngao dau (Meretrix meretrix
L.) it ¢6 su khdc nhau vé ham luong Pb va Cd
gifta cic nhém kich thuée. Tuy nhién, xu huéng
chung van c6 su gia tang tich lily theo kich
thudc va khéi lugng co thé.
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2. Loai ngao dau tich lily Pb cao hon loai so
long, & so 1ong ham luong Pb: 0,51 + 0,21 - 0,67
+ 0,36 ppm, vuot tiéu chuan cho phép va & loai
ngao ddu trung binh: 1,25 + 0,24 - 1,59 + 0,31
ppm vuot 2,5 - 3,18 Ian so véi tiéu chuén cho
phép. Ham lugng Cd tich lily & ca hai loai khong
c6 su khac nhau c6 y nghia, doi véi loai So 16ng
ham luong Cd: 0,12 £ 0,03 - 0,21 = 0,04 ppm va
v6i loai Ngao dau: 0,13 + 0,04 - 0,17 + 0,05
ppm, muc d¢ tich liy Cd & ca hai loai déu nam
trong giéi han cho phép.

3. Muc do tich lily Pb va Cd & loai so long
c6 “tuong quan chat” véi kich thuée va khoi
lugng co thé. Diéu nay cho thdy, su tang trudng
vé kich thuéc va khéi lugng dan dén gia tang
tich lily KLN trong co thé. O loai ngao dau miic
do tich liy Pb c¢6 “twong quan chat” véi kich
thudc va “tuong quan vira” véi khoi lugng co
thé. Tuy nhién, d6i v6i Cd thi mdc do tich lay
chi “twong quan vira” véi kich thuGc va khoi
lugng co thé. Két qua nghién ctu cho thay, ¢6
thé st dung hai loai loai so long (Anadara
subcrenata L.) va ngao dau (Meretrix meretrix
L.) lam sinh vat chi thi 6 nhiém KLN.
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STUDY BIOACCUMULATION OF HEAVY METALS LEAD (PB) AND
CADMIUM (CD) IN TWO BIVALVIA SPECIES (ANADARA SUBCRENATA
LISCHKE AND MERETRIX MERETRIX LINNAEUS) FROM ESTUARINE

IN DA NANG CITY

PHAM THI HONG HA, NGUYEN VAN KHANH, LE THI QUE

SUMMARY

Bioindicators are species used to monitor the health of an environment or ecosystem. They are any
biological species or group of species whose function, population, or status can be used to determine
ecosystem or environmental integrity. Bioindicators can tell us about the cumulative effects of different
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pollutants in the ecosystem and about how long a problem may have been present, which physical and
chemical testing cannot. Because almost all toxicity studies are based on the relationship between daily dose
and adverse effect, and biomonitoring cannot provide dose information, measured body levels generally
cannot be used to assess risk. Thus, the presence of a substance in the body, at any level, cannot be interpreted
to mean that adverse effects are likely to occur.

Bivalvia are useful and convenient indicators of the ecological health of a waterbody or river. They are
almost always present, and are easy to sample and identify. The sensitivity of the range of bivalvia found will
enable an objective judgment of the ecological condition to be made.

In this study, bioaccumulation of some heavy metals (Pb and Cd) of 2 bivalvia species (Anadara
subcrenata Lischke and Meretrix meretrix Linnaeus) was examined in samples collected between January and
May, 2008, from estuarine in Da Nang city. Heavy metal contents in tissue were measured by an atomic
absorption spectrophometer. The means of the amounts of heavy metals with standard deviation were
estimated as follows: 0.51 + 0.21 - 0.67 = 0.36 ppm Pb and 0.12 = 0.03 - 0.21 = 0.04 ppm Cd (wet weight) for
Anadara subcrenata Lischke, but for Meretrix meretrix Linnaeus the means were 1.25 + 0.24 - 1.59 £+ 0.31
ppm Pb and 0.13 £ 0.04 - 0.17 £+ 0.05 ppm Cd.

Key Words: Bioaccumulation, Bivalvia, Anadara subcrenata, Meretrix meretrix, heavy metal.
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