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TiCH LUY SINH HOC PONG VA CHI TRONG THIT NGHFEU
(Meretrix lyrata): NGHIEN CUU TRUONG HQP POI VOI
NGHEU LAY TU VUNG NUOI O CUA SONG TIEN,
TINH TIEN GIANG

Hoang Thi Quynh Diéu *, Nguyén Vin Hop, Nguyén Hai Phong

Truong Dai hoc Khoa hoc, Dai hoc Hué

Tém tat: Nghéu Meretrix lyrata dwoc cho phoi nhiém véi cdc mitc khac nhau ctia dong (Cu) va chi (Pb)
trong nudc trong 28 ngay. D€ kiém tra muc tich ldy sinh hoc Cu va Pb trong thit nghéu, cac mirc (ham
lwong) kim loai trong nuwde bé thi nghiém (chta nghéu va nude duoc 18y ti vung nudi nghéu & cira song
Tién, tinh Tién Giang) duoc chuén bi nhu sau: Mitc d6i chiing: 2,1 + 0,4 ppb Cu va <0,2 - 0,5 ppb Pb), Mtic
M1: 30 ppb Cu va 50 ppb Pb, ky hiéu la M1-30-50; twong ting cac mtrc sau la M2-60-150; M3-100-300 va
M4-200-600. O diéu kién thi nghiém, dad tim dwoc tuwong quan tuyén tinh chit gitta ham luong kim loai
(Cu, Pb) tich lity trong thit nghéu (y, ppb khéi lugng twoi) va thoi gian phoi nhiém (x, ngay) véi R = 0,97-
0,99 (p < 0,05); gitta ham luwong kim loai tich lay trong thit nghéu (y, ppb) va mttc kim loai trong nudc b&
thi nghiém (x, ppb) vdi R = 0,88-0,90; 0,95-0,99; 0,75-0,87 va 0,99 (twong tng vdi sau 7, 14, 21 va 28 ngay
phoi nhiém). Tuy vay, & mitc 6 nhiém cao ctia kim loai trong nuéc bé thi nghiém (mic M4), tir ngay 14
nghéu b&t dau dao thai kim loai nhiéu hon 1a tich lily; sau 21 ngay phoi nhiém, nghéu b4t dau bi chét.
Gitra t6c do tich lty kim loai (RMA) trong thit nghéu (ppb/ngay) va muc kim loai trong nuwdc b€ thi
nghiém (ppb) trong 21-28 ngay phoi nhiém cling ¢6 twong quan tuyén tinh chat véi R > 0,99 (p < 0,01). O
diéu kién thi nghiém, muc tich liy kim loai cuc dai trong thit nghéu khoang 1.500 ppb Cu va 25.000 ppb
Pb hay Pb c¢6 kha ndng tich liiy cao hon 17 lan so v6i Cu. Cac két qua thu duoc cho thdy cé thé skt dung
nghéu Meretrix lyrata 1lam chi thi sinh hoc cho sy 6 nhiém Cu va Pb trong mdi treong nudc ving ctra song
Tién.

Tw khoa: Mertrix lyrata, Cu va Pb, ctra song Tién
1 Mé dau

C4c loai nhuyén thé néi chung va dong vat than mém hai manh vo (DVHMYV) néi riéng 1a
mot trong nhitng nguoén thwe phdm dwoc wa thich va tiéu thu véi khéi lwong 16n ¢ nudc ta va
trén thé gidi. Tuy nhién, do cac kim loai doc cd kha nang tich lily sinh hoc trong chudi thic an,
nén ¢ thé tich liay cao trong DPVHMYV va gay doc ddi véi nguoi tiéu thu. Cac kim loai doc tie
moi treong bao quanh (nudc, tram tich, sinh vat) déu co6 thé di vao co thé¢ DPVHMV va do vay,
nhiéu nghién cttu cho réng c6 thé st dung BPVHMYV lam chi thi sinh hoc cho s 6 nhiém kim
loai doc trong mdi treong bao quanh (nuwde, tram tich). Véi ly do d6, su tich lity cac kim loai doc
trong DVHMV la mot trong nhiing van dé da va dang dwoc quan tdm nghién ctu trong nhiéu
ndm qua [21]. Trong s8 cac kim loai doc gay lo lang vé mdi truong, dong (Cu) va chi (Pb) 1a hai
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kim loai thuong bét gép nhiéu trong cac d6i twong mai treong, va do d6, can dugc quan tam
nghién ctru.

O ham luong rat thdp, Cu c6 thé 1a nguyén t8 thiét yéu cho qua trinh phat trién caa sinh
vat, nhung khi ham lugng tang 1én, no c6 thé gay doc d6i véi nguoi va sinh vat [8]. Phoi nhiém
Cu trong thoi gian dai c6 thé dan dén suy giam kha ning tiéu hoa, suy giam tdc d6 sinh treong
va kha nang sinh san ctia sinh vat [6]... Pb ciing la mot kim loai dgc, c6 kha nang tich Iy trong
xuwong va gay ddc doi véi nguoi va dong vat, ¢6 thé 1am giam vai tro sinh hoc ctia cac kim loai
thiét yéu (Ca, Fe, Zn...) d6i voi thay sinh [5].

O nudc ta, nhiéu loai PVHMV dang duoc nudi v6i quy mo 16n & nhiéu ving ctra séng,
trong d6 cé vung ctra song Tién thudc xa Tan Thanh, huyén Go Coéng Pong, tinh Tién Giang
(goi tat 1a viing ctra song Tién), noi song Tién —mot nhanh ctia sdng Mé Kong d8 ra bién. Trong
nhiéu ndm qua, vliing ctra séng d6 la mot trong nhitng viing nudi nghéu (Meretrix lyrata, viét tat
la M. lyrata) trong diém & mién Nam Viét Nam véi nang sudt trung binh khoang 20.000 tdn/nam
[12]. Chu ky nudi nghéu M. lyrata—mot loai an loc sdng ¢ ddy —khoang 8 dén 10 thang. Vung
nuoi nghéu nay cé ché€ dé ban nhat triéu v6i muc nude dao ddng trong khoang 2,9-3,4 m. Cho
dén nay, chua c6 nghién cttu nao vé sy tich lity Cu va Pb trong thit nghéu nu6i ¢ ving ctra song
do.

Trén thé gidi da c6 nhiéu nghién ctu vé phoi nhiém va tich lity sinh hoc cac kim loai ddc
trong cac loai PVHMYV nubi trong mdi treong nude ngot va nuwde bién chira cac ham luwong kim
loai hoa tan khac nhau [19], [3], [7], [9]. Pa s8 cac nghién cttu d6 dugc thuc hién theo huéng dan
cua Hoi Kiém nghiém va Vat liéu My (ASTM/American Society for Testing and Materials)-nuoi
DVHMV trong mdi truong nudc, khi kiém tra vé kha nang st dung PVHMV lam chi thi sinh
hoc cho & nhiém kim loai trong méi treong nude bao quanh [1]. Mt s8 nghién ctiru khac duoc
thue hién trong moi truong tram tich-nuwdc, ma trong do, tram tich duoc bao hoa trudc bang
kim loai truéc khi cho DVHMYV phoi nhiém véi kim loai d6 [17], [11].

O Viét Nam da c6 mdt s6 nghién ctru vé sy tich ldy céac kim loai doc trong loai M. lyrata
nhuw tich Iy As [14], Hg [15] trong moi treong nudc chita cac mitc kim loai khac nhau. Tuy
nhién, cho dén nay, chura cé nghién cttu nao vé phoi nhiém va tich Ity Cu va Pb trong DVHMV
noéi chung va loai nghéu M. lyrata néi riéng. Nghién ctru nay sé dua ra cac két qua khao sat su
phoi nhiém va tich liiy Cu va Pb trong thit nghéu M. lyrata-b& tri thi nghiém theo huwéng dan
ctia ASTM [1], nham tim hiéu kha ning st dung loai nghéu d6 lam chi thi sinh hoc cho su &
nhiém Cu va Pb trong moi truong nudc.

2 Thuc nghiém

2.1 Thiét bi va hda chat

Lo vi séng Multiwave 3000 (Anton Paar) di kém binh phan htty mau chuyén dung va nap
day chiu ap luc bang nhua teflon dwoc dung dé phan hiy mau thit nghéu M. lyrata. Hé thong
phan tich khéi phd plasma (ICP-MS), model 7700x (Agilent) duoc dung dé€ phan tich Cu va Pb
tich liiy trong thit nghéu.
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Dung dich chuén Cu®, Pb"(dang mudi nitrat) néng d6 1000 ppm, loai dung cho phéan tich
quang pho hap thu nguyén tr va ICP-MS (Accu Standard); dung dich HNOs 65%, HCI 36,5%,
H202 30%... (diing &€ vo co héa mau) déu la loai tinh khiét phan tich (Merck); nudc dung dé
pha ché héa chat va trang, rita dung cu la nudc sach (Milipore) c6 d6 dan dién 18.000 Q.cm-!
(nuwéc cat 2 Tan va duoc loai ion béng cach cho qua cot trao d6i ion) (thiét bi Easy Pure, Fisher
Scientific).

2.2 B6 tri thi nghiém phoi nhiém kim loai trén loai nghéu M. lyrata

Dé danh gia muc tich iy Cu va Pb trong thit nghéu, tién hanh thi nghiém phoi nhiém
nghéu véi kim loai theo hudng dan ctia ASTM [1]. Cac nhém nghéu thi nghiém, mdi nhém gom
30 ca thé€ gan truong thanh (khoang 30 ngay nita la thu hoach) ¢6 kich thudc 3—4 cm va khoi
luong trung binh khoang 75-85 ca thé/kg, duwoc 1dy tir vung ctra song Tién vao thang 2/2016.
Nudc dung cho thi nghiém la nudc vung ctra song Tién (¢ d6 sau 40 cm) duoc 1dy vao cung thoi
diém 18y mau nghéu va dugc xit Iy so bo: dé lang qua dém, roi rita gan dé loai cac chat rén lo
ltng. Truede khi cho phoi nhiém véi kim loai, cho nghéu lam quen véi nwée viung ctra song (da
xtt 1y so bd) trong 2 ngay. Mdi nhém 30 c4 thé nghéu duwoc cho phoi nhiém lién tuc trong 28
ngay voi cac ham luong kim loai khac nhau trong 30 L niedc vung ctra song (da xi 1y so bo) cd
pH 7,5-7,7 va &6 mudi 15-17%o0 & nhiét d9 25 °C + 2 °C ¢ ché do sang : ti 12 gio : 12 gio trong
cac bé nudi bang nhua trong (da dwoc rira sach truedc bing axit HCl va HNOs loang) c6 kich
thudc dai x rong x cao 40 cm x 50 cm x 30 cm. Méat d6 nghéu trong bé thi nghiém 1a 30 ca thé/0,2
m? (mat d§ nay gan tuwong ty mat do nudi nghéu & vung ctra song Tién, 130-150 ca thé/m?).
Nudc trong bé thi nghiém duoc thay dinh ky, 12 gio 1 lan, va dugc gay 6 nhiém véi cac miic
kim loai hoa tan nhw sau: Mtrc d6i ching/control (2,1 + 0,4 ppb Cu va < 0,2 - 0,5 ppb Pb; day la
ham luong Cu va Pb hoa tan trong nudc vung ctra song Tién, thu duoc tir két qua phan tich 14
mau nude vung ctra sdng d6 trong 3 dot 1dy mau, thang 6 dén thang 10/2015); Mitc M1-30 ppb
Cu va 50 ppb Pb, ky hiéu la M1-30-50; cac mtic ti€p theo twong tng la M2-60-150, M3-100-300
va M4-200-600. Cac mtrc 6 nhiém kim loai nay duoc chon dua vao ham lugng tdi da cho phép
cua kim loai trong nuwéc bién ven bo dp dung cho vung nudi trong thay san, bao ton thuy sinh
(theo QCVN10:2008/BTNMT [2]) bang va 16n hon 2-10 Tan. Trong céc thi nghiém, cho nghéu &n
hén hop 16ng loai tdo Nanochloropsis sp. va Chaetoceros sp. (v6i ty 18 1,5 : 1,5 ty t€ bao/ca thé
nghéu/ngay) vdi tan sudt cho an 4 gio 1 lan [4]; dong thoi, tién hanh suc khi lién tuc va nhe
nhang (d& cdp oxy hoa tan cho nuwdc trong mdi bé thi nghiém, duy tri ham lwong oxy hoa tan
trong nudc (DO) khoang 5-6 mg/L) nho may nén khi (cong sudt 45 lit/phut) thong qua 8 dau
suc khi (c6 dau phan phoi khi) dugce dét cach day 10 cm; diéu nay clng tao ra sy d6i lvu nude
cho bé thi nghiém (trong vung nudi nghéu 6 ctra song Tién, c6 sw d6i leu nwdc dudi tic dong
cua ché€ d6 thuy van).

Madi thi nghiém phoi nhiém nghéu M. lyrata v6i mot miee (ham lwong) Cu va Pb (k€ ca thi
nghiém d6i ching) duoc 1dp lai 3 lan trong 3 bé thi nghiém twong tu nhau. Ham luong Cu va
Pb trong thit nghéu duoc phan tich dinh ky sau 7, 14, 21, 28 ngay nghéu tiép xdc v6i modi mikc
kim loai trong cac bé thi nghiém. Mdi lan phan tich, 14y ra 5 c4 thé nghéu tir mdi bé thi nghiém.
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Hinh 1. So d6 bé tri thi nghiém bé nudi nghéu M. lyrata

2.3 Phuwong phap phan tich Cu va Pb trong thit nghéu M. lyrata

Tach vo va ldy phan thit nghéu (ding dao titan d€ giam nhiém béan), r6i riza bang nuwdc
sach va dong nhat héa mau trong may nghién mau chuyén dung GM-200 (Retsch). C4dc mau
thit nghéu (mdi mau 300-500 mg) dwoc dem phan tich Cu va Pb theo huéng dan ctia phuong
phap EAM 4.7 do Cuc quan ly Thuyc phdm va Duoc phdm Hoa Ky (FDA-EAM) dé xuét: Phan
htly mau trong 9 mL hdon hop 8 mL HNOs 65% + 1 mL H202 30% trong 10 vi séng chuyén dung,
r6i phan tich bang phuong phap ICP-MS; Dinh luwong Cu va Pb bang phuong phép duong
chudn [18]. Ham lwong Cu va Pb trong thit nghéu duoc tinh theo khéi lwgong twoi. D&i véi mbi
mau nghéu trong bé thi nghiém va bé d6i chiing, tién hanh phan tich 1&p lai 3 Tan (1 = 3).

24 Xw ly s6 liéu thuc nghiém va danh gia mtc tich lily Cu va Pb trong thit nghéu M.
lyrata

Xtr ly cac s6 liéu thuc nghiém bang cong cu Data Analysis ctia phan mém Microsoft Of-
fice—Excel 2010: Tinh trung binh s6 hoc, d6 1éch chuan (S), d¢ léch chuan tuong d6i (RSD); Hoi
quy tuyén tinh...

Xac dinh Téc d¢ tich lity kim logi (rate of metal accumulation/RMA) trong thit nghéu theo
cong thie (1) [20]

RMA = (C28 ngay — Casi Chl’rng)/D, (1)

trong d6, RMA (ppb/ngay) la tdc do tich lity kim loai trong thit nghéu; Casngay (ppb khoi lugong
twoi) 1a ham luong kim loai trong thit nghéu sau 28 ngay tiép xic; Casiching (ppb khoi luong
twoi) 1a ham luwong kim loai trong thit nghéu ctuia thi nghiém doi ching; D (ngay) la s6 ngay
nghéu phoi nhiém kim loai. Ham lwong kim loai trong thit nghéu & thi nghiém d6i ching
(trung binh s6 hoc + d¢ 1éch chuan) 1a 600 + 72 ppb Cu va 27 + 3 ppb Pb (khdi luwgng tuoi) (n =
4).
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3 K&t qua va thao luan
3.1 Kiém soat chit lwvgng phwong phap phén tich

Dé€ kiém soat chat lwong phuong phép phan tich (thdng qua d6 13p lai va do dung), tién
hanh phén tich Cu va Pb trong Mau vat liéu so sanh dugc cdp chiing chi (hay mau chuan)
SRM-2976 (mau thit so dong kho dang bot ctia Vién Tiéu chudn va Cong nghé Qudc gia My/
National Institute of Standards and Technology/NIST). Banh gia d6 lap lai qua d6 léch chuan
twong d6i (RSD) va d¢ dung qua dd thu hoi (recovery/Rev). Cac két qua ¢ Bang 1. cho thay
phuong phap phan tich Cu va Pb dat dugc d6 14p lai tot va d6 dung tdt, va nhu vay, hoan toan
c6 thé 4p dung phuong phap d€ phan tich cac mau thit nghéu trong thi nghiém.

Bang 1. Két qua kiém soét chat luong phwong phap phan tich®

Kim loai Ham lwong kim loai ghi trong chtng chi ctia Ham lwgng kim loai xac RSD
103 &u SRM-2976 + bién gi6i tin cdy 95% (ppb)  dinh dugc (ppb) (%)®
4129
C 4020 + 330 6,5
u * (RSD = 5%; 1 = 3)
Pb 1190 + 180 1182 7,8

(RSD =5%; n=3)

@ Gi6i han phat hién (LOD) ctia phuwong phap phén tich d6i véi Cu va Pb déu khoang 0,2-0,3 ppb.

® RSD & day la Y2 RSD tinh theo ham Horwitz [16]. Trong n6i bo mot phong thi nghiém, khi phan tich
ham luong (hay néng d9) bat ky, néu dat duwoc RSD nho hon %2 RSD tinh theo ham Horwitz la dat yéu cau
[16].

3.2  Tich lily sinh hoc Cu va Pb trong thit nghéu M. lyrata
Tich lity theo thoi gian phoi nhiém
Két qua ¢ Hinh 2 va Hinh 3 cho thdy:

Déi voi cic mirc kim logi (Cu, Pb) M1, M2 va M3 trong bé thi nghiém: Ham luong kim loai
tich Iy trong thit nghéu (y) ting dan theo thoi gian phoi nhiém (x). Két qua xét twong quan
tuyén tinh cho thay gitta y va x ¢ tuong quan tuyén tinh chit véi hé sd twong quan R = 0,97-
0,99 (véi mutc y nghia thdng ké p < 0,05) theo cac phuong trinh hoi quy tuyén tinh tuong tng
néu ¢ Bang 2.

D61 v6i mike kim logi M4 trong bé thi nghi¢m: Trong 14 ngay dau phoi nhiém, ham luong
Cu, Pb tich lity trong thit nghéu tang theo thoi gian, nhung sau do, d€ thich tng v6i moi truong
nudc bi 6 nhiém & mitc cao-mtc M4 (200 ppb Cu va 600 ppb Pb), nghéu bat dau dao thai kim
loai ra khoi co thé nhiéu hon so véi tich liy kim loai, dan dén ham lwong kim loai tich lay trong
thit nghéu sau 21 ngay phoi nhiém (1.198 ppb Cu va 14.678 ppb Pb) thap hon so véi 14 ngay
phoi nhiém (1.591 ppb Cu va 27.189 ppb Pb). Trong nhitng ngay phoi nhiém tiép theo (tir ngay
thit 22), nghéu bét dau bi chét va chét hoan toan sau 28 ngay phoi nhiém.

Mic dut & mutc d6i chiing, ham lwong Cu trong thit nghéu (600 + 72 ppb) cao hon so véi
Pb (27 + 3 ppb), nhung khi phoi nhiém véi mtc kim loai téng dan (M1-M4) trong nudc cac bé
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thi nghiém, nghéu tich liiy Pb khé nhiéu, chang han, sau 14 ngay phoi nhiém véi mic M4, ham
lwong Pb trong thit nghéu cao hon 17 lan so v6i ham luwong Cu. Khi nghién ctru tich lay Pb
trong loai DVHMV Perna vinridis (vem xanh) —mdt loai song trong cot nudc, Chan cho réng,
loai DVHMYV d6 cting c6 kha néng tich lity mot lwgng 16n Pb va ¢é thé giai thich co ché tich lay
Pb theo Baldes nhu sau: trudc hét Pb duoc tiép nhan vao mang va ndi tang cata PVHMYV, sau
dé Pb sé di vao mau va cudi cung tich lily ¢ dang cac hop chét sunfua hodc photpho trong cac
trung tam luu gitt ndi bao nam trong cac t& bao bai tiét ctia than va do vay DVHMYV c¢6 kha
nang c6 dinh va khtr ddc Pb [3]. Khi nghién cttu tich lity cac kim loai ndng trong loai Perna virid-
is, Lakshmanan va Nambisan [10] ciing cho réng, sau 6 ngay phoi nhiém, loai DVHMV d6 ciing
tich 1ay mot lwgng 16n Pb, 16n hon 73 Ian so voéi tich 1ty Cu. Mat khac, Fowler va cdng su cho
rang co ché tich lily Pb ndi trén cé thé dugc xem la mot qua trinh sinh hoc tong quat dé ly giai
veé su tich lity Pb trong cac loai DVHMYV [3].

“ yb) B D6 chin 40000 -y (ppb) OBai chiing
pp g M1-30-50
M1-30-50 35000 - B M2-60-150
1900 1 &/ M2-60-150 30000 2 M3-100-300
25000 -
1400 1 = 20000 -
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900 iE 10000 -| =
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%S
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N
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Hinh 2. Ham lwong Cu trung binh tich liy trong Hinh 3. Ham luong Pb trung binh tich Iy trong
thit nghéu M. lyrata (y, ppb) theo thoi gian phoi thit nghéu M. lyrata theo thoi gian phoi nhiem (n =
nhiém (n = 3; 3 bé& nuoi 1ap lai) 3; 3 b& nudi 1dp lai). (Do ham lwgng Pb trong thit

nghéu ¢ muc d6i chiing rat nho, nén khong thay
duoc trén hinh)

Tich liiy theo mitc kim loai phoi nhiém trén loai nghéu M. lyrata trong cac bé thi nghiém

Két qua xét twong quan tuyén tinh gitta ham lwong kim loai (Cu, Pb) tich lity trong thit
nghéu (y, ppb) va mtrc kim loai trong nuwdc bé thi nghiém (x, ppb) ¢ Bang 2 cho thdy:

Trong thoi gian phoi nhiém 7 ngay: Trong thoi gian nay, nghéu phai thich nghi dan vdi cac
mttc kim loai trong nudc bé thi nghiém, nén doi véi ca 4 mic (M1-M4), gitta y va x tuy co
twong quan tuyén tinh, nhung khong chat (R = 0,88-0,90 véi p 2 0,10).

Trong thoi gian phoi nhiém 14 ngay: Lic nay nghéu da thich nghi véi mdi treong bi 6
nhiém kim loai & cac mc khac nhau, nén gitta y va x c6 tuong quan tuyén tinh chat véi R =
0,95-0,99 (p <0,05).

Trong thoi gian phoi nhiém 21 ngay: Do & mikc 6 nhiém kim loai cao trong nudc (mitc M4),
nghéu phai dao thai kim loai nhiéu hon so véi tich lity (nhw dé cap o trén), nén gitta y va x tuy
6 6 twong quan tuyén tinh, nhung khong chat véi R = 0,75-0,87 (p 2 0,10).
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Trong thoi gian phoi nhiém 28 ngay: O mic 6 nhidém kim loai cao trong nuwée (mirc M4),
nghéu bi chét tir ngay 22 tro di; nhung d6i véi 3 mie kim loai trong nude (M1, M2 va M3), gitta
y va x van ¢ tuong quan tuyén tinh chit véi R = 0,99 (p < 0,05).

Cac két qua nghién ctru 6 trén cho thady ham lwgng Cu, Pb tich liy trong thit nghéu M. Iy-
rata tang 1én khi tdng mitc kim loai trong nudc bé thi nghiém va tang thoi gian phoi nhiém.
Diéu nay cho phép nhan dinh rang cé thé st dung nghéu M. lyrata lam chi thi sinh hoc (bio-
indicator) cho sy 6 nhiém Cu va Pb trong méi truong nudc bao quanh. Khi mdi truong nude bi
6 nhiém Cu va Pb & mtic cao (200 ppb Cu va 600 ppb Pb), nghéu sé khong chéng chiu duoc va
bi chét.

Bang 2. Két qua xét twong quan tuyén tinh gitta ham lugng Cu, Pb trong thit nghéu (y) va mtc kim loai
(KL) trong nudc bé thi nghiém, va thoi gian phoi nhiém(

. Cu Pb
Yéu to
Phuong trinh R P Phuwong trinh R P
Twong quan gitta ham M1-30-50 y=12x+501 0985 0,02 y=89x—-484 0,967 0,03

luong KL trong thitnghéu Np_60-100  y=16x+632 0999 0,01 vy=454x—2430 0,976 0,02

(, ppb) va thoi gian phoi 15 150 300 | _41c4271 0990 0,01 y=748x+1365 0,990 0,01
nhiém (x) (x =7, 14, 21, 28

ngay) ¢ cung muc KL 14 500 6000

trong nudc.
Twong quan gitta ham 7 ngay y=29x+485 0,880 0,12 y=15x+209 0,898 0,10
luong KL trong thit nghéu 14 ngay y=53x+466 0,952 0,05 y=50x-3572 0,993 0,01

(v, ppb) va mttc KL trong
nuwéc (x, ppb) sau thoi
gian phoi nhiém xac dinh. 28 ngay™ y=89x+578 0999 0,03 y=8lx-1772 0,999 0,01

21 ngay y=24x+756 0,89 0,0 y=23xr+3921 0,752 0,25

0O mitc M4-200-600, sau 21 ngay phoi nhiém, nghéu bit d4au chét, nén khéng xét twong quan & day.
Yo day, chi xét twong quan d6i voi 3 mic kim loai (M1, M2 va M3), vi 6 miic M4, sau 28 ngay phoi
nhiém, nghéu bi chét hoan toan.

3.3  Tdc d6 tich lily Cu va Pb trén loai nghéu M. lyrata
Két qua xac dinh t6c d¢ tich lay kim loai (RMA) trén loai nghéu ¢ Bang 3 cho thdy:

Tdc d6 tich lay Pb trén loai nghéu 16n hon 13-35 Ian so véi tich lay Cu trong 21-28 ngay
phoi nhiém véi ca 4 mtic kim loai trong nuwdc bé thi nghiém, mac dit ham lwong Pb trong nuwdc
b€ thi nghiém chi cao hon 1,7-3 Ian so véi ham lwgng Cu. Tuy nhién, d€ chéng chiu duoc voi
mtec 6 nhiém cao Cu va Pb trong nudc (mitc M4), i ngay 14 dén ngay 21, nghéu phai dao thai
kim loai nhiéu hon la tich léty ching va do vay, gia tri RMA d6i véi mic M4 (15 ppb Cu/ngay
va 523 ppb Pb/ngay) thap hon so véi mitc M3 (28 ppb Cu/ngay va 797 ppb Pb/ngay). Diéu nay
cling phtt hop véi nhan xét trong ASTM E1022-94 [1]: Sau mdt khoang thoi gian phoi nhiém xéac
dinh, qua trinh tich Ity kim loai cita DPVHMYV sé diing lai va ham luong kim loai trong DVHMV
dat téi ngudng bao hoa (hay dat cuc dai), tiec la khi d6, téc do tich liy va dao thai kim loai cua
DVHMYV la béng nhau; néu phai tiép tuc phoi nhiém véi kim loai, DVHMYV s& dao thai kim loai
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dé tu bao vé (hay duy tri sy song). Nhu vay, cac két qua o trén cho thdy muec tich lay kim loai
cao nhét trong thit nghéu khoang 1.475 ppb-1.591 ppb Cu va 22.353-27.189 ppb Pb (sau 28 ngay
phoi nhiém véi mie kim loai M3-100 ppb Cu + 300 ppb Pb va 14 ngay phoi nhiém véi mitc kim
loai M4-200 ppb Cu + 600 ppb Pb). Tuy nhién, khi tich lay dén 1591 ppb Cu va 27.189 ppb Pb,
thi ngay sau d6, d€ chong chiu dwoc voi moi treong, nghéu phai dao thai kim loai nhiéu hon la
tich liy. O mtc 6 nhiém cao (mttc kim loai M4), sau 21 ngay phoi nhiém, nghéu khéng chéng
chiu duoc, nén bi chét. Mot cach gan dung, c6 thé cho rf“ang, muc tich lay cyc dai trong thit
nghéu ¢ diéu kién thi nghiém khoang 1500 ppb Cu va 25.000 ppb Pb.

Gitra RMA (y) va mtc kim loai trong nwdc bé thi nghiém (x) ¢ twong quan tuyén tinh
chat véi R > 0,99 (p < 0,01), tirc 1a khi mikc 6 nhiém kim loai trong nude cang tang, tdc do tich
lily kim loai cling cang ting. Diéu nay, mot lan nita, cho phép khang dinh rang c6 thé st dung
nghéu M. lyrata 1am chi thi sinh hoc cho sy 6 nhiém Cu va Pb trong méi treong nude. Ciing can
thay rang do dang ton tai ciia Cu va Pb trong nudc bé thi nghiém chu yéu la dang di dong (mo-
bile) hay dé tich liy sinh hoc (bioavailable), nén chiing dé dwoc nghéu hap thu hay dé tich liy
trong thit nghéu [13].

Bang 3. T6c d6 tich liy Cu va Pb trong thit nghéu O

. . Cu Pb
STT 1\/[11’(: k;TtLO'al (EH—Pb) . RMA® o e RMA® on e
rong bé thi nghiém (ppb) (ppb/ngay) wong trin (ppb/ngay) wong trin
1 MI1-30-50 6+5 y=041x—92 7747
=3,4x - 139
2 M2-60-100 15+3 R =0,996 71235 UV
3 M3-100-300 28+11 p =0,004 797 +80 0002
4 M4-200-600 15+9 s23:127 PV

O D61 véi RMA, két qua ¢ Bang 14 trung binh s6 hoc + d¢ 1éch chuén véi n = 3 (3 b& nu6i ldp lai); cac gia tri
RMA d8i véi 3 mie M1, M2 va M3 duoc tinh cho 28 ngay phoi nhiém; gia tri RMA d6i véi mirc M4 chi
duogc tinh cho 21 ngay phoi nhiém, vi tit ngay 22 trd di, nghéu bét dau bi chét.

) Phuong trinh hoi quy tuyén tinh gitta y (RMA) va x (mtc kim loai trong nudc b€ thi nghiém-mic M1,
M2, M3 va M4) dugc thiét lap cho 21 ngay phoi nhiém.

4  Kétluan

Khi ham lwong kim loai (Cu, Pb) trong moi triedng nuwde va thoi gian phoi nhiém véi kim
loai boi nghéu M. lyrata tang 1én, ham lwong kim loai tich Ity trong thit nghéu M. lyrata cling
tang 1én va tSc d6 tich liy kim loai boi nghéu ciing ting 1én. O diéu kién thi nghiém, muc tich
ltty Cu va Pb trong thit nghéu dat dén ngudng bao hoa, khoang 1500 ppb Cu va 25.000 ppb Pb,
va khi ham lwong Cu va Pb trong nudc van duy tri & mttc cao (200 ppb Cu va 600 ppb Pb), thi
sau 21 ngay phoi nhiém, nghéu khong c6 kha ning chéng chiu nita va bi chét. Twong quan
tuyén tinh gitta ham luong kim loai tich lity trong thit nghéu hodc toc do tich laty kim loai trong
thit nghéu (y) va ham luwong kim loai trong méi treong nuwdc (x), thoi gian phoi nhiém (x) da
cho phép khéng dinh rang, cé thé st dung loai nghéu M. lyrata 1am chi thi sinh hoc cho su 6
nhiém Cu va Pb trong mdi treong nude ving ctra sdong Tién.
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BIOACCUMULATION OF COPPER AND LEAD
BY Meretrix lyrata: CASE STUDY FOR Meretrix lyrata
COLLECTED FROM FARMING AREA AT TIEN ESTUARY,
TIEN GIANG PROVINCE

Hoang Thi Quynh Dieu *, Nguyen Van Hop, Nguyen Hai Phong

HU - University of Sciences

Abstract: The bivalve Meretrix lyrata was exposed to various dissolved levels of copper (Cu) and lead (Pb)
for 28 days. For the examination of the metal bioaccumulation in body tissues of the bivalve, a number of
the metal concentrations in experimental tanks (containing the bivalve and water collected from farming
area at the Tien estuary, Tien Giang province) were prepared: Control level (2.1 + 0.4 ppb Cu and < 0.2 -
0.5 ppb Pb); level M1: 30 ppb Cu and 50 ppb Pb marked as M1-30-50; the other levels are as follows M2-
60-150, M3-100-300 and M4-200-600. Under experimental conditions, strong linear correlations between
the metal contents in the bivalve body tissues (y, ppb wet weight) and exposure times (x, day) were found
with R =0.97-0.99 (p < 0.05). There were also linear correlations between y and the metal concentrations in
the experimental tank water (x, ppb) with R = 0.88-0.90; 0.95-0.99; 0.75-0.87 and 0.99 after 7, 14, 21 and 28
days of exposure, respectively. However, for a high pollution level of the metal in the tank water (level
M4), from the 14% day of exposure, the bivalve started excreting more metal than accumulating it and died
after 21 days of exposure. Strong linear correlations between the rate of metal accumulation (RMA) in the
bivalve (ppb/day) and the metal level in the tank water for 21-28 exposure days were found with R > 0.99
(p < 0.01). The maximum accumulation level of the metals in the bivalve was approximately 1500 ppb Cu
and 25000 ppb Pb, or Pb accumulated in the bivalve was 17 times higher than Cu. The obtained results
indicated that the Meretrix lyrata could be used as a bio-indicator for the metal pollution in aquatic envi-
ronment at the Tien estuary area.

Keywords: Mertrix lyrata, Cu and Pb, Tien estuary
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