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Tém tit. Kim loai ning trong tram tich tac dong bét loi cho sinh vat day. Nhitng tic dong d6 hiém khi co
thé dugc du doan tir tong ndng do kim loai do anh hudng ciia cac dang ton tai trong tram tich 1a khac nhau.
Dé danh gia bat loi tiém an do chat 6 nhiém Cu, Pb trong tram tich, md hinh thir nghiém doc tinh dung dich
ling trAm tich bd sung (Cu®, Pb%) I&n phdi, 4u tring hau Crassostrea gigas da duoc thuc hién. M6 hinh
dugc thyc hién theo 3 giai doan: (1) Diéu ché miu tradm tich duoc thém chuan (Cu?*, Pb?*); (ii) Biéu ché cac
dung dich lang tir cic mau tram tich da thém chuan (Cu2+ Pb?") va (iii) Thur nghlem ddc tinh phoi, au triung
Crassostrea gigas bang dung dich lang Cac thong so nhu ti 1€ thu tinh, ti 1¢ bat thudng ctia phéi, 4u tring
va ECs duoc xac dinh. Két qua cho thdy doc chét khi tiép xtic véi tinh tring, trimg, c tinh tring va trimg
cho ECso 12 0,024; 0,063; 0,034mg/L d6i voi Cu va 4,7; 14,0, 5,5 mg/L ddi v6i Pb; Ti 1¢ 4u tring khong
phat trién sau 24 gio cho ECso 13 0,015 mg/L cho Cu va 2,88 mg/L cho Pb. Két qua cho thiy doc tinh Cu
cao hon Pb va trimg it nhay cam hon so véi tinh trang. Két qua nghién clru co thé sir dung dé dy bao muc
d6 nhay cam ctia Cu, Pb trong tram tich viing cira song Soai Rap Ién phoi, au tring hau Crassostrea gigas.
Tir khéa: Crassostrea gigas, Cu va Pb, déc tinh, Sai Gon — Pong Nai, tram tich.

1. GIOI THIEU

Cira song Soai Rap thudc hé théng song Sai gon - Pdng Nai dang chiu nhiéu tac dong cia cac hoat dong
cong nghiép, do thi hoa dan dén kha nang 6 nhidm cao, trong d6 Cu, Pb 1a dang quan ngai [1]. Pdng 1a mot
nguyén té vi lugng can thiét & mirc d6 rat nho cho cac chirc ning sinh hoc ciia cac sinh vat [2] Tuy nhién,

du thira dong gay tré ngai véi cac chirc ning sinh hoc quan trong va tic dong 1én su phat trién cta phdi,

kha nang thu tinh cta trirmg va tinh trung [3]. Chi 1a mét kim loai nang cuc ky ddc hai lam x4o tron cac qua
trinh sinh ly khac nhau va khong giéng nhu cac kim loai khac, chang han nhu k&m, dong va mangan, vi né
co thé gdy doc hai ¢ ndng do rat thap [4]. Tuy nhién, s& rat kho khan dé co thé duogc du doan tac dong tiém
an tir tong ndng d6 kim loai vi nd bi anh hudng boi cac dang ton tai ciia kim loai trong trim tich ciing nhur
hoa sinh, sinh ly va hanh vi cta sinh vat day [5].

Céc thir nghiém vé doc tinh cac chat giy 6 nhiém kim loai trong tram tich da duoc str dung dé danh gia cac
rtii ro v& moi trudng. Thir nghiém doc chit st dung dung dich lang tram tich két hop kim loai ning da dugc
thue hién dé minh ching cac tdc dong cua ching 1én sinh vat day [6, 7]. Giai doan dau doi (sy thu tinh cua
trimg, tinh trung VA su phat trién ctia au tring) ctia dong vat khong xuong nhay cam cao véi cac tac nhan 6
nhidm so véi giai doan truong thanh va do do giai doan nay thuong dugc dung dé thir nghiém danh gia doc
tinh sinh hoc, trong d6, hau Crassostrea gigas dugc cong nhan la nhay cam [8, 9]. Nhiéu thtr nghiém doc
tinh da dugc thuc hién khi dung dich lang ctia tram tich tlep xtic phoi, au trung hau [6].

Dung dich lang dugc thu tir mau trim tich bd sung chuan dugc ngam chiét voi dung dich 16ng theo mot ti
18, dugc 1am dong nhat, dé ling, dung dich nim trén duoc sir dung trong thi nghiém ddc tinh [10]. Mot loat
mau dung dich ling v6i khoang ndng d6 chét 6 nhiém bd sung véi trim tich s& dugc thir nghiém, két qua
thir nghiém 1a cac thong sé LCso; ECso ctia hoa chat chuan bd sung vao tram tich duoc xac dinh. Dbi voi
cac thi nghiém doc tinh cho sinh vat 2 manh vo ving ctra séng, dung dich long dugc thay béng nude mudi
bién/trAm tich ti 18 14 4:1, thoi gian can bang 12 gio [11]. M&u trAm tich bd sung chuén c6 thé dugc bd sung
mot hodc nhiéu chat gay 6 nhiém can quan tim dé tao ra cac kich ban lién quan. Céc déc tinh hap phu cua
tram tich phai duoc khao sat trudc khi thyc hién diéu ché tram tich bd sung chuén sao cho mau trm tich
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c6 cac dac tinh trim tich gléng VGi trim tich bi 6 nhiém ty nhién [12]. Cac dac tinh hap phu ciia tram tich
nhu thoi gian dé dat can bang hap phu, nong d6 kim loai tdi da sir dung dé két hop, phai duoc biét, trudce
khi thuc hién cong doan chuan bi mau tram tich bo sung kim loai nang cho thur nghiém doc tinh.

O nhiém kim loai ning trong tram tich c6 kha nang anh huong dén hé sinh vat do tinh doc va hanh vi cla
ching [13], trong do, hau Crassostrea gigas dang dugc nudi pho bién viing ctra song Soai Rap va c6 tam
quan trong v¢ kinh té vung. Giao tir hau dugc giai phong tric tiép vao nudc bién va tiép xtic v4i tt ca cac
chat 6 nhiém méi trudng trong qua trinh sinh san, diéu nay tao ra kha nang lam gian doan qua trinh thy tinh.
Tuy nhién, cac nghién ctru vé anh hudng chat 6 nhidm (Cu, Pb), cu thé trong tram tich 1én qua trinh thy tinh
va phat trién hau Crassostrea glgas con rat thiéu thong tin. Do do, nghién ctru thir nghiém doc tinh dung
dich lang cua tram tich bo sung chuan (Cu®*, Pb?*) 1én phoi, 4u tring hau Crassostrea gigas viing cira song
Soai Rap da dugc thyc hién.

2. PHUONG PHAP NGHIEN CUU

2.1 Phwong phap thu miu hién truong

2.1.1Phuong phap thu mau

Mau trim tich tham chiéu str dung trong nghién ctru dua trén huéng dan cta Fathallah, mau & vi trf it hay
khong 6 nhiém Cu, Pb [6]. Sau khi khao sat so bo, mau tram tich duoc ldy & mot bii bdi ving clra séng
Soai Rap c6 toa do (10°24°58.46”N, 106°48°30.871”E) 14 noi c6 muc 6 nhiém Cu, Pb thap dua vao két qua
nghién ctru trude d6 [1]. Mau tram tich duoc l4y tai vi tri cach mép bo khoang 15 — 25 m, vé6i chiéu sau lay
mau tir 0 — 10 cm [14]. Dung cu lay bang nhwa, v6i lwong mau can 14y 1a 20 lit/mau. Mau trim tich sau khi
lay dugc cho qua sang bang nhya c6 kich ¢& 1 mm (press seiveing). Mau duoc 1am cho dong nhét va sau
d6 duoc bao quan riéng cho timg muc dich ciia nghién ctru. Mau sau xir 1y dugc bao quan trong thi
polyetylen (PE) kin va tranh &nh sang. Sau d6 duoc bao quan lanh 4°C va van chuyén nhanh vé phong thi
nghiém cho phan tich va st dung cho cac thi nghiém tiép theo [6].

2.1.2Phuong phap phan tich

Xac dinh d6 am ctia trAm tich theo phuong phap ASTM D 2216, pH clia nudc nim & trén theo ASTM
D1293, d6 man theo TCVN 6194 : 1996, TOC theo Walkley Black TCVN 8941-2011.

Mau tram tich duoc phéan huy theo huéng dan TCVN 6649-2000, can 1-2 gam mau dai dién (trong lugng
uét) duoc pha hity bang HNOj3 va H,0,. Loc va dinh mirc thanh 100 mL bang HNO3 5% va bao quén trong
ta lanh dén khi phan tich. Phan tich Cu, Pb bang ICP-OES theo TCVN 6665-2011.

2.1.3H6a chit, dung cu

Céc hoa chit sir dung trong thi nghiém 1a CuCl, 2H,0, Pb(NO3),, NaOH, HNO; loai tinh khiét phén tich
ctia Merck. Nong d6 dung dich luu trit 13 1000mg/L cho Cu?* va 10g/L cho Pb?*. Cac dung cu phai dugc
1am sach trudc khi st dung bang HNO3 1M it nhat 24 gid va sau d6 xa sach bang nude khir khoang. Diéu
ché nuéc bién nhan tao theo Dana R. Kester dé co do man 35 + 2 %o, pha trudc it nhat 24 gid khi sir dung
va suc khi lién tuc khi chuan bi va str dung [15]. Yéu cdu méi truong nudc bién cho thi nghiém ddc tinh
phoi du tring hau 13 d6 min cua nude mudi tir 28-36 %o, d6 pH tir 6,0 dén 8,5 ham luong oxy hoa tan khi
bat dau thir nghiém phai 16n hon 6mgO,/L [16]

2.2 B6 tri thi nghiém

Thi nghiém dugc mo phong theo ASTM D 4646 — 16 [17, 18].

2.2.1Chuan bj tram tich b6 sung chuan (Cu?, Pb?") va dung dich Iéng

Tram tich tuoi dugc rira bang nudc mubdi nhan tao 3 lan, lang gan [19 18]. MAu sau rira c6 thé sir dung dé
tién hanh két hop Cu®*, Pb?". Qui trinh chuin bi miu tram tich hip phu chuin Cu, Pb va dung dich lang
dugc tién hanh theo mo ta chi tiét trong nghién ciru trude d6 [20]. Cu thé, 15,0 g tram tich (di qui d6i vé
can khd) cho vao binh tam giac 250 mL, dugc can bang voi 150 mL dung dich Cu?* (hay Pb*) & cac ndng
do tir 0,0 dén 80,7 mg/L (hay 0,0 dén 5000 mg/L cho Pb%"). Cac binh hinh nén duoc lic biang may lic
GFL3015 ¢ khoang 150 vong / phit, & nhiét do phong (27°C) trong 24 gio, day 1a thoi gian qua du dé dat
dén trang thai can bang ¢ nhiét d9 phong dua trén cac thi ‘nghiém so bg. pH dugc diéu chinh vé& 7,0£0,3 va
giit khong diéu chinh trong qua trinh thi nghiém. Sau két thuc, ling 15 phat, gan va ly tdm (may ly tam
DLAB DM0636) & téc d6 1200 vong / phiit trong 15 phut [21] va nudce & trén tram tich duogc tach ra (axit
hoa pH < 2) dua di phén tich Cu? (hay Pb?*) bang ICP — OES va trim tich dugc gan, chuan bi dung dich
lang.
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Dung dich ldng diéu ché tir tram tich & thi nghiém trén da dugc lic (may lic GFL3015, 150 vong/phut)
trong nuwdc mudi nhan tao trong binh nén thay tinh vai ty 1& 1:4 (trAm tich/nudc) trong 12 gio, & nhiét do
phong (27°C), thoi gian du dé qua trinh dat can bang theo céc thi nghiém so bd. Sau két thiic, ling 15 phut,
gan. Cac mau chat long dugc lay dé phan tich Cu (hay Pb), phan 16n dung dich ling con lai dung cho thir
nghiém ddc tinh trong vong 24 gid.
2.2.2 Chuan bj sinh vat thir nghiém

—  Chuan bj phéi
Hau bb me thu mua tir cc trai nudi hau vung vinh Ganh Rai, Viing Tau. Tt ca hau sir dung trong khoang
3 ngay [22]. Su dung phuong phép tude dé lay trimg va tinh trung hau bb me. Dung tay m¢ vo hau tach hai
vO0 ra bén ngoai, sau khi d@ m¢ nap vo hau bd me, dung dng nho giot sach hut mot mau nho tur tuyén sinh
duc hau cho vao cdc nho c¢6 chira nude bién, quan sat dudi kinh hién vi dé xac dinh tinh tring hay tring.
Tinh tring dugc xem bang kinh hién vi Steindoref ¢ vét kinh 40X, tinh tring nh, di chuyén nhanh (tinh
tring manh). Trimg dung vat kinh 10X. [23]. Trang va tinh trung cua 1 con duge Iya chon cho vao 2 coc
250 mL riéng voi 200 mL nude bién nhan tao. Mat do trimg duoc xac dinh (huyén phu trimg da pha lodng
100 1an bang nuéc bién nhan tao) tir ba 1an dém (st dung budng dém sinh vét phu du The Gridded Sedgewick
Rafter) [24], sau do, bd sung nudc bién dé dat 6000 trimg/mL [25]. Tuong tu cho tinh trung, dém (st dung
budng dém hong cadu Haemocytometer) va bo sung nude bién sao cho huyén phu tinh trung dat 2 triéu tinh
trung/mL [26, 16].

% Qua trinh thu tinh

—  Trong vong 30 phut ké tir khi thu duoc triing va tinh tring, tring (hay trang c6 tiép xac chit 6
nhiém) nén duoc thu tinh véi tinh tring (hay tinh tring c6 tiép xuc chat 6 nhiém). Trang dugc thu tinh véi
tinh tring véi ty 1& 1:10 trong nuéc bién co loc va mat do 30 - 35 phdi/mL [24], dé dam bao qua trinh thu
tinh xay ra binh thuong. Hai gio sau khi thu tinh, stir dung budng dém quan sat bang kinh hién vi Steindoref
& 10X, 40X dé xac dinh phéi bat thuong.
2.2.3Thi nghiém doc tinh dung dich lang lang tram tich b sung chuan Cu?* , Pb?* 18n qué trinh thu tinh
Thir nghiém ddc tinh dung dich ling theo mé hinh ciia Salem Fathallan [6], két hop mo hinh ASTM E 1706
—05[27, 7] va md hinh trinh bay theo Gamain et al, 2015 va [22]. Thir nghiém ddc tinh dugc thuc hién trén
céc giéng Microwell 24 well loai 3 mL (loai polystyrene). Cac budc trong tién trinh bao gém: (i) Chuan bi
tinh tring tiép xac: Pha nhanh huyén phu tinh tring c¢6 mat do 5000 tinh tring /mL. Ly 1,0 mL (5000 tinh
tring) thém vao lan lugt cac lo chira 10,0 mL dung dich ling & cac ndng d6 bd sung Cu?* (hay Pb?). (ii)
Chuan bi trimg tiép xuc: pha nhanh huyén phu trimg c6 mat do 600 trimg /mL. Ly 1,0 mL (600 tring)
thém vao 1an lugt trong cac 1o c6 chira 10,0 mL dung dich ling & céc ndng d6 bd sung Cu?* (hay Pb?*). Sau
30 phut tiép xtic, lan luot tién hanh cac thi nghiém sau: (1) Poc tinh 1én tinh tring: 1,0 mL dung huyén phu
tinh tring bi gay doc (5000 tinh triing) dugc thém vao 10,0 mL dung dich chira 600 trimg chua tiép xuc hoa
chat. Sau dé, 14y 2 mL cho vao mdi giéng, 3-5 giéng; (2) Poc tinh lén tring: 1,0 mL dung dich ¢6 5 000
tinh trung chua tlép xuc dung dich léng duoc thém vao 10 mL dung dich chira 600 trimg tiép xuc dung dich
ling, l4c nhe, 14y mdi 2 mL cho vao mdi gleng, 3-5 giéng; (3) Poc tinh 1én trang va tinh trung cung luc: 1,0
mL tinh trang (5000 tinh trdng) va 1mL té bao tru’ng (khoang 600 trimg) cung tiép xic véi 10,0 mL cac
dung dich ling, lic nhe, lay 2mL cho vao mdi giéng, 3-5 giéng; (4) Thi nghiém kiém soat: 1,0 mL tinh
tring chua tiép xuc dung dich ling (5000 tinh tring) va 10,0 mL dung dich céc té bao trimg chira 600 trimg
chua tiép xuc héa chat, lic nhe, 1y 2 mL cho vao mdi giéng, 3-5 giéng.
Cac thi nghiém dugc u trong 2 giv 624+ 1°C (C. glgas) sau do, 100 pl dung dich formalin d¢m 40% da
dugc thém vao mdi giéng va ImL duoc lay tir mdi giéng di duoc kiém tra du6i kinh hién vi Steindoref ¢
40X bang budng dém sinh vat phu du The Gridded Sedgewick Rafter dé ¢ém phoi thu tinh hay khong thu
tinh.
2.2.4Thi nghiém doc tinh dung dich lang tram tich b6 sung chuan Cu?* , Pb?* 1én qua trinh phét trién phoi
Lay 10,0 mL huyén phu trimg trong coc (6.000 trimg/mL) cho vao binh dinh mire 100 mL ¢6 chira mot it
nude mudi nhén tao, b6 sung tiép 0,3 mL huyen phu tinh trang tir cde (2 triéu tinh trang/mL) (600.000 tinh
tring) va cudi cing dinh mirc thanh 100 mL bang nudc mudi nhan tao (600 trimg/mL). Chuyén sang coc
250 mL dé c6 bé mit thoang tdt.
Sau 2 gio, huyén phu di thu tinh, ldy 1,0 mL thém vao trong cac cde c6 chira 10,0 mL dung dich ling ¢ cac
nong do khac nhau (con khoang 60 trimg/mL). Lac déu va chia ra 3-5 giéng dung tich 2 mL/giéng [28].
Phéi duoc u & 24°C trong 24+2 gid tiép xtic v6i ti 16 ngay dém 1a 14:10, khong suc khi. Sau 24 gid, 100 pL
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dung dich formalin dém 40% da dugc thém vao moi gleng va 1,0 mL duoc ldy tir mbi gleng da duoc kiém
tra sO 4u trung binh thudng va bat thuong dudi kinh hién vi STEINDOREF & 40X bang budng dém sinh
vat phu du The Gridded Sedgewick Rafter. Thi nghiém kiém so4t 1a khong sir dung dung dich ldng (dung
dich nude mudi nhan tao.

2.3 Phan tich dir liéu thi nghiém

2.3.1Tinh toan ECs
2.3.1.1 Tinh s¢ tring, tinh tring
DPém s6 lugng trimg trong budng dém sinh vat phi du The Gridded Sedgewick Rafter 1mL, tinh ra duoc sd
trimg/ 1mL. Pém s6 lugng tinh tring trong budng dém hong ciu Haemocytometer, tinh ra duoc sb tinh
trung/ 1ImL.
2.3.1.2 Tinh sé phdi bdt thirong
Dé tinh toan ty 18 thy tinh, té bao trimg khong thu tinh dugc ghi nhan dudi kinh hién vi. ECso 1a nong do
doc t6 gay ra 50% thu tinh khong thanh cong hodc phat trién cia du tring bt thudng dugce tinh. “’Bit binh
thudng” bao gdm nhig trimg khong thy tinh va nhitng con da chét & giai doan phat trién som hoc bi bién
dang [25]
Nhan dién phéi thy tinh hay khong thy tinh: hai gi¢ sau khi thy tinh, phan 16n phdi s& ¢ giai doan 16 té bao
va mot s6 phoi giai doan 32 té bao, mot hinh dang dong nhét bao gdm céc té bao sim mau. Phdi khong thu
tinh bao gom cac té bao mo rong hodc thuén dai, xudt hién gan nhu riéng biét [16].
Nhén dién au trung phat trlen binh thuong trong 24 gi¢ 1a thanh 4 4u tring c6 v6 bao v¢ hinh chit D, c6 thé
nhin thiy cac v6 c6 khép ndi, tinh du tring binh thudng duoc cho 13 nhitng 4u tring sé hitu hai manh vo
hinh chir D hoén toan, c6 thé bét thuong 6 mot mirc do nao do. Sy phat trién bat thuong duogc dic trung boi
cac phoi chét & giai doan dau hogc au trung phat trién nhung khong dat dén giai doan hinh chit D do sy phat
trién kém, c6 thé dugc dém ca au trung khong dat dén giai doan hinh chit D, mic du chung c6 thé 1a cac
loai binh thuong hoac cac giai doan au trung sém khac.

S6 bat thuong
(S0 bit thwong + s6 binh thwong)
ECso duoc dinh nghia ¢ ddy 1a ndng do chat doc gdy anh huong 50% su thu tinh va phat trién cua phoi, du
trung, dugc tinh dua vao probit [29] va phan mém Data Analysis trong Excell. Trong thi nghiém nay, it
nhat ba cap hau bd me khac nhau da dugc sir dung va ba lan 1ap lai duoc thuc hién cho timg diéu kién va
cho mdi cip bd me va thir nghiém kiém soat phai dudi 20% 4u trung bat thuong [30].
2.3.2 Xt ly s ligu
Céc s0 lidu thu thap duoc xir Iy bang Exel. Cac thi nghiém va phan tich déu dugc 1ap lai 3 1an. SPSS 20.0
dugc st dung dé xac dinh tinh ddng nhét ctia phuong sai dé x4c dinh su sai khac cac gia tri trung binh gitta
cac thi nghiém véi p < 0,05 bang Tukey’s test post hoc khi Sig>0.05 hodc Tamhane khi Sig<0.05.

Ti L& phoi, Au trung bat thuong (%) =

3. KET QUA VA THAO LUAN
3.1 Pic tinh hda ly miu tram tich tham chiéu

Két qua phan tich mau tram tich trong nghién ctru, Bang 1, cho thiy mirc d6 6 nhiém do Cu, Pb trong tram
tich la du¢i ngudng cho phép theo QCVN 43:2012/BTNMT (108 mg/kg cho Cu va 112 mg/kg cho Pb) va
theo ERL (34 & 46,7 mg / kg) [31]. Nhu vy, mau tram tich duoc thu thp tai cwra song Soai rap 1a mot dia
diém khong bi 6 nhiém va c6 thé sir dung dé khao sat tiép tuc nhu mau tram tich tham chiéu [32].

Bang 1. Ham lugng Cu, Pb, TOC, d0 man va pH trong tram tich cua cta song Soai rap

pH Cu (mg/kg) Pb (mg/kg) TOC (%) DP9 mén (%o)
Gia trj trung binh 7,1 21,41 28,62 2,78 20
SD 0,1 0,02 0,02 0,22 2

3.2 Két qua chuin bi miu tram tich thém chuin Cu?*, Pb?* va dung dich ling

Két qua thi nghiém cho thy, khi ndng d6 ban dau Co cia Cu?* dao dong trong khoang (2 — 66,7 mg/L),
Cu?* két hop voi trdm tich dao dong (20 — 665 mg/kg) (Hinh 1a). Ket qua nghién ctru nay phu hop voi
nghién ctru trude d6 [20]. Theo Strom va cong su khi chudn bi mau tram tich két hop Cu?* sir dung trong
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thir nghiém sinh hoc dong vat khong xuong sdng ciing c6 day ham lugng 0 dén 2000mg/kg [33]. Piéu nay
cho théy mau doc chit Cu?* két hop véi tram tich tai vung ctra séng Soai Rap bao dam cho thir nghiém doc
tinh 1én phai, 4u trung hau. Dung dich ling thu dugc c6 ndong do Cu?* dao dong 0 — 0,443 mg/L (Hinh 1b).
Day 1a khoang nong dé phu hop voi nghién ciru thir nghiém doc chat ciia Cu?* 18n phéi du tring hau Thai
Binh Duong theo cac nghién ctru trude do [30, 34, 22].

Két qua thuc nghiém cho thdy, v6i ndng d6 Co dao dong trong khoang (27 — 3333 mg/L), Pb két hop véi
tram tich dao dong (270 — 32645 mg/kg), (Hinh 1c). Két qua thu dugc pht hop véi nghién ciru trude do
[20]. Diy nong d¢ dung dich ling tram tich két hop Pb% dao dong 0,03-34 mg/L (Hinh 1c), phu hop véi
cac nghién ctru vé doc tinh 14 0,02 dén 12,5 mg/L [35]. Hon nira, gia tri trung binh ham lugng Cu cac mau
thir nghiém ciia dung lich 1a khac biét c6 ¥ nghia thong ké theo phan tich ANOVA. Diéu nay cho thay két
qué chuan bi mau trim tich két hop v6i Pb?* tai viing cira song Soai Rap dam bao khoang khao sat cho thir
nghiém khao sat doc tinh 1én phoi 4u tring hau bang dung dich ling.
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Cac chit #P¢def9 cho thay su khac biét c6 ¥ nghia thong ké.
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3.3 Két qua thir nghiém déc tinh dung dich ling Cu?* Ién phéi, 4u tring hau

Két qua thir nghiém doc tinh dung dich ling tram tich bo sung chuan Cu?*duoc thé hién trong Hinh 2a, cho
thiy ti 1¢ trimg khong thy tinh ting c6 y nghia theo ham luong Cu trong dung dich ling, & cic nong d6 Cu
nhu 0,000; 0,006; 0,038; 0,106 mg/L va ti 1¢ khong thy tinh twong tng 1a 0; 30; 55; 62 %, Két qua tinh toan
gi tri lam 50% khong thy tinh ECso 12 0,025 mg/L, (Bang 2). Két qua trong nghién ctru ndy cao hon nghién
clru ctia Mai va cong su, (ECso 12 0,020 mg/L) [22], diéu nay c6 thé duoc 1y giai do dung dich ling tir trAm
tich c6 thé chira mot lwong chit hitu co hoa tan 1am giam doc tinh ciia Cu®* [36, 33].
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Hinh 2. Ti I¢ (%) khong thy tinh va bt thuong khi tiép xtic dung dich Ing doc chat Cu?* ciia phoi 4u tring hau,
céac chit khac nhau cho thay su khéac biét c6 y nghia thong ké

Dbi v6i thir nghiém trimg tiép xic dung dich ling Cu dugc trinh bay trong Hinh 2b. Két qua cho thay ti 18
tring khong thu tinh ting theo nong dd Cu trong dung dich ling cho thiy ti 1& tring khong thy tinh dao
dong 0 — 54 %, & cac gia tri ham lugng Cu trong dung dich lang 0,00; 0,006; 0,013 va 0,038 mg/L cho ti 1&
khong thy tinh khéc biét c6 y nghia thong ké. Udc tinh gia tri lam 50% khong thy tinh ECso 14 0,063 mg/L
(Bang 2). Két qua nghién ctru |4 twong dong so voi wée tinh theo nghién ctru cia Mai Huong va cong sy 1a
0,057 mg/L dao dong tir 0,037 — 0,088 mg/L [22].

Khi trimg va tinh tring cung tiép xuc véi dung dich lang ctia Cu dugc trinh bay trong Hinh 2¢. Két qua thu
dugc cho théy ti 18 trimg khong thy tinh dao dong 0 —73%, & cac gia trj ham lwong Cu trong dung dich ling
0,00; 0,006; 0,020; 0,055 va 0,106 mg/L cho ti 1€ khong thu tinh khac biét c6 y nghia théng ké. Uéc tinh
gia tri lam 50% khong thu tinh ECso 12 0,034 mg/L (Bang 2).
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D6i véi thir nghiém sy phat trién ciia u tring cho thay ti 1¢ au trung khong phat trién dao dong 0— 93%,
(Hinh 2d). O cac ham luong Cu 0,000; 0,006; 0,013; 0,020; 0,038 va 0,055 mg/L cho gié tri ti 1¢ phoi khong
thu tinh 1a khac biét c6 y nghia théng ké. Uorc tinh gié tri ECso 12 0,015 mg/L (Bang 2). Két qua nghién ctru
1a twong dong véi nghién ctru ctia Mai va cong sur, udce tinh gia tri 1am 50% phoi khong phat trién hinh chi
D, ECs0 12 0,012 mg/L (dao dong 0,011 0,014 mg/L) [22].

Bang 2. Két qua tinh toan ECso (Mg/L) ciia doc tinh dung dich lang Cu

Pon vi tinh Cu ECso Khoing dao dong

Tinh trung tiép xtc Theo dung dich lang mg/L 0,025 0,020 - 0,029

Theo ham luong tram tich mg/kg 74 60 - 86
Trimg tiép xtc Theo dung dich lang mg/L 0,063 0,054 -0,075

Theo ham luong tram tich mg/kg 222 177 - 269
Trung va tinh trung Theo dung dich lang mg/L 0,037 0,034 - 0,041
cung tiép xiic Theo ham luong trim tich mg/kg 118 111-132
Phat trién Theo dung dich ling mg/L 0,014 0,013 -0,015
(Chir D) Theo ham luong trim tich mg/kg 44 41 - 47

Panh gia mirc d6 nhay cam ctia phoi, au triung hau, Hinh 3, cho thay qua trinh phat trién cia u trung 12
rit nhay cam véi doc tinh Cu, ké dén 1a tinh tring va cudi cing 1a trimg, két luan nay ciing twong dong véi
nghién ciru cia Mai va cong su, duoc dién giai do 16p vo cuia tring c6 thé hoat dong nhu mot hang rao bao
vé chéng lai kim loai hodc cac chat gdy 6 nhiém khac tin cong [22].

Két qua phan tich ANOVA dé xac dinh sy khac biét cac gia tri trung binh ECsp ciia 4 dang tiép xuc
(p<0,05) trén SPSS 20 cho thay gia tri ECso cta tring 1a khac biét c6 y nghia thong ké so v&i 3 dang con
lai, trong khi tinh tring tiép xuc va phat trién 4u tring 1a khong khac biét, Hinh 4.

300 H
d B Theo ham legng Cu

trong trAm tich L 0.09

250 4
ATheo ham lrong Cu

trong dd lang

200 A - 0,07

150 A

EC50 theo ham lwong Cu trong tram tich, mg/kg
EC50 theo ham hrong Cu trong dung dich ling, mg/L

b F 0.05
100 4 ab
F 0,03
50 A
0 0,01

Tinhtring Tring tiép Cahai cing  Phét trién
tiép xuc x0c tiép xuc

Hinh 3. Biéu dd biéu dién gi4 tri ECso cuia Cu 1én phdi, 4u tring hau, céc chit khac nhau cho thiy su khéc biét c6

¥ nghia thong ké

3.4 Két qua thir nghiém ddc tinh dung dich ling Pb?* Ién qua trinh sinh san va phat trién cia phoi
4u trung hau

Két qua thir nghiém doc chét dung dich lang tram tich bo sung chuin Pb*duoc trinh bay trong Hinh 4a.
Két qua nghién ciru cho thay ti 1¢ trimg khong thu tinh dao dong 0 — 63%, ¢ cac gia tri ham lugng Pb trong
dung dich ling 0,00; 0,03; 0,72; 17,03 va 34,00 mg/L cho ti 1& khong thu tinh khac biét c6 y nghia théng
ké. Udc tinh gia tri 1am 50% khong thu tinh, ECs la 4,7 mg/L (Bang 3).
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Trong thir nghiém khi cho trimg tiép xuc thi ti 1& phoi khong thy tinh dao dong 0-53%, & cac gia tri ham
lugng Pb trong dung dich léng 0,00; 0,03; 0,20; 2,80 va 34,00 mg/L cho ti 1€ khong thu tinh khac biét co y
nghia théng ké (Hinh 4b). Uéc tinh gia tri 1am 50% khong thu tinh, ECso 4 10,9 mg/L (hay tuong ting
18822 mg/kg) (Bang 3).

Khi cho ca trimg va tinh tring cung tiép xuc, két qua thu dugc cho thy ti 18 khong thy tinh dao dong O -
59%, & cac gia tri ham lugng Pb trong dung dich léng 0,00; 0,20; 17,03 mg/L cho ti I¢ khong thu tinh khac
biét co y nghia thong ké (Hinh 4c). Udc tinh gia tri 1am 50% khong thy tinh ECso 14 5,5 mg/L (tuong tmg
12350 mg/kg) (Bang 3).
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Hinh 4. Ti I¢ (%) bét thwong khi tiép xuc dung dich ling doc chat Pb?* cua phdi 4u triing hau, céc chir khéac nhau
cho thay su khéac biét co y nghia thong ké

Qué trinh thir nghiém cho thay hinh dang phéi phat trién sau 24 gid hinh thanh nhiéu bién di, nhiéu 4u tring
tir vong va phan hiy. Ham luong Pb trong dung dich ling & mirc thap nhét 0,03 mg/L c6 ti 1¢ 4u tring bat
thuong 1a 8%, wée tinh gia tri 1am 50% phoi khong phat trién thanh chit D, ECso 12 2,9 mg/L (dao dong 1,6
-3,6) (Hinh 4d, Bang 3). Két qua nghién ctru cho thiy gia tri ECso cao hon nghién ctru ciia Xie 12 0,660
mg/L (dao dong 0,453~ 1,062 mg/L), diéu nay giai thich co thé c6 mot sé chat c6 trong dung dich ling 1am
giam dgc tinh Pb nhu chat hitu co hay can lo ling [36, 33], dién giai nay ciing phu hop véi Edward, [37],
Pb va Cu c6 kha ning tao phirc dang ké véi axit humic trong méi truong bién. So v6i nghién ciru cua
Calabrese va cong sur [38] vé doc tinh Pb 1én phoi 4u tring hau (Crassostrea virginica) cho két qua LCso la
2,45 mg/L (dao dong 2,2 — 3,6 mg/L) 1a tvong dong véi két qua nghién ctru.
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Bang 3. Két qua tinh toan ECso (mg/L) cua doc tinh dung dich ling Pb*

Dang thir Pon vi tinh ECso Khoang dao dong
nghiém i
Tinh trung tiép xuc Theo dung dich lang mg/L 4,7 29-79
) Theo ham lugng tram tich mg/kg 12079 8489 - 17267
Trang tiép xtc Theo dung dich lang mg/L 10,9 8,7-13,.2
Theo ham luong tram tich mg/kg 18782 16094 - 21689
Trang va tinh trung Theo dung dich lang mg/L 55 50-74
cung tiep xtic Theo ham luong tram tich mg/kg 12350 11808 - 15708
Phat trién Theo dung dich lang mg/L 2,9 1,6-3,6
(Chit D) Theo ham lugng tram tich mg/kg 8247 6333 - 9900
25000 1 - 30
oL BTheo ham lwong Pb trong
é:_h tram tich g"
= 25 o
g .Iheo ham lwong Pb trong dd o8
g 20000 A lang 5
= 9
- ab R L 20 &
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5000 T T T 0
Tinh trong  Tring tiep Cahaicung  Phat trién
tiép xuc xuc tiép xuc

Hinh 5. Biéu do biéu dién gi tri ECso cua P 1én phdi, au tring hau, céc chix khac nhau cho thay su khac biét c6
y nghia thong ké

Két qua phan tich ANOVA dé x4c dinh su khéc biét cac gia tri trung binh ECso ciia 4 dang tiép xuc (p<0,05)
trén SPSS 20 cho thay céc gi4 tri ECso ca trimg tiép xtc ddc chat 14 khac biét ¢6 y nghia thong ké, Hinh 5,
con 3 dang tiép xuc con lai su khac biét khong co y nghia, diéu d6 cho thiy kha ning chiu tac dong nhiéu
hon cua tinh tring c6 thé d3 anh huéng dén dang ca 2 cung tiép xtc, trong khi thir nghiém phat trién c6 thé
do nhiém dgc ctia 4u triang [3].

Két qua nghién ciru cho thdy doc tinh ctia Cu cao hon rat nhiéu so voi Pb ¢ ting thi nghiém cho phdi va au
trung, két qua nghién ctru phu hop véi cdc nghién ctru trude [34, 35]. Qua 3 két qua thir nghiém khéo sat
kha nang thy tinh cho thy céc két qua ECso trong nghién ctru déu cao hon so véi cac nghién ctru trudc cling
da duogc ly giai theo Strom [36, 33] va dua vao ECso ciing cho thay doc tinh Cu, Pb 1én 4u tring < tinh tring
< tring, dugc 1y giai do tinh tring nhay cam hon tring dugc dién giai theo Fitzpatrick va cong su 1a do
viée tinh trung tiép xuc v6i kim loai c6 thé anh hudng dén hoat dong ty thé, lam giam tdc d6 boi cua tinh
tring, toc d6 boi cua tinh tring va ty 1é thy tinh cia tinh tring khi tiép xtc voi kim loai 14 nhay cam hon
trimg [3]. Tuy nhié€n, ngay sau khi thy tinh, tring bét dau hoat dong trao dbi chét, thé hién qua nhimg thay
dbi dang ké trong tham thau ion qua mang té bao, viéc phat trién phdi 1a hoat dong trao di chét va nhimg
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thay 601 nho trong hoat dong cua enzyme c6 thé lam giam su sdng au trung [3], do d6 ECso ctia sy phat
trién au trung hau sau 24 gio la rat thap. Hon nita, theo Mai va cong sy, thi mirc d6 ton thuong DNA ting
va ty 1é thuan véi phan trim cua au trung D bét thuong [39, 35]. Ly giai tuong tu cling dugc tim thay trong
nghién ciru Mai va cong su cho rang ton thuong AND 1én tinh tring va u tring hau hon so véi trimg tiép
xtc chit 6 nhiém [40]

4. KET LUAN

Két qua nghién ciru cho thdy dung dich ling c6 diy mau tir 0 d&én 0,106 mg/L d6i v6i Cu va 0 dén 34 mg/L
dbi v6i Pb; doc tinh phoi khi cho dung dich lang tir tram tich bo sung Cu?* tiép xtic v6i tinh tring cho ECso
140,025 mg/L (dao dong 0,020 -0,029 mg/L), tiép xuc vdi trimg cho ECso 13 0,063 mg/L (dao dong 0,054
— 0,075 mg/L) va cung tiép xuc ca tinh tring va trimg cho ECso 12 0,037 mg/L (dao dong 0,034 -0,041
mg/L) va ddi voi Pb tuong tng la 4,7 mg/L (dao dong 2,9 -7,9 mg/L), 10,9 mg/L (dao dong 8,7 -13,2 mg/L),
5,5 mg/L (dao dong 5,0 -7,4 mg/L); Ti 1¢ 4u tring chét cho ECso 1a 0,017 mg/L (dao dong 0,013 — 0,017
mg/L) cho Cu va 2,9 mg/L (dao dong 1,7-3,6 mg/L) cho Pb. Két qua ciing cho thiy trimg 13 it nhay cam
hon so véi tinh trung khi tiép xtc voi dung dich ldng tram tich két hop Cu?*, Pb?*. Nhiing dit liéu nay sé& rat
hitu ich dé dy b4o murc 46 nhay cam phdi, du tring hau (Crassostrea gigas) khi tiép xiic véi Cu, Pb trong
tram tich ving ctra song Soai Rap.
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TOXICITY OF (Cu?, Pb?") SPIKED SEDIMENT ON EMBRYOS AND
LARVAE OF CRASSOSTREA GIGAS : SEDIMENT IN SOAI RAP
ESTUARY, SAIGON- DONGNAI RIVER
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Abstracts. Heavy metals in sediments adversely affect to the benthic organisms. Such effects can rarely be
predicted from data based on total concentrations of metals in sediments because the influence of their
chemical species in the sediments is different. To assess the potential adverse effects of Cu and Pb pollutants
in the sediment, the toxicity test model was used, in which the eluent solution of the Cu?*, Pb?* striked
sediments were exposed with the Crassostrea gigas oyster embryo, larvae. The model is carried out in 3
stages: (i) Preparation of (Cu?*, Pb?*) spiked sediment samples; (ii) Preparation of eluent solutions from
standard spiked sediment samples and (iii) Toxicity test on Crassostrea gigas embryos and larvae by eluent
solutions. Parameters such as failure embryo rate, larval abnormality rate and ECs values were determined.
The results showed that the ECsy values of sperm, egg, both sperm and egg were estimated to be 0.024;
0.063; 0.034mg L for Cu and 4.7; 14.0, 5.5 mg L™ for Pb; The rate of abnormal larvae after 24 hours was
0.015 mg/L for Cu and 2.88 mg L* for Pb. The results suggested that Cu toxicity was higher than Pb and
eggs were less susceptible than sperm. The research results can be used to predict the sensitivity levelS of
Cu and Pb in Soai Rap estuary sediments on embryos and larvae of Crassostrea gigas oysters.

Key words: Crassostrea gigas, Cu and Pb, toxicity, Saigon — Dong Nai, sediment.
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