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ABSTRACT

This study was conducted from May to November 2017 to evaluate the accumulation of
organochlorine pesticide chemicals (OCPs) in fish, Bostrychus sinensis, growing at the Soai Rap
estuary, Ho Chi Minh City, Vietnam. The pesticide chemicals in the tissues of fish and the
sediments of the estuary were analyzed using a gas chromatography method and Varian GC-450
(ECD) instrument. The results showed that in all tissue samples of fish, the content of DDTs was
the highest (9.524 ng/g), followed by aldrin (1.209 ng/g); HCHs (1.972 ng/g); dieldrin (1.743
ng/g) and endosunfans (1.053 ng/g), and the lowest values were Heptachlor (0.807 ng/g) and
Eldrin (0.715 ng/g). The content of OCPs in all sediment samples from the study area was found
to be lower than Vietnamese standard 43: 2012 /MONRE and some other standards in the world.
The bioaccumulation factor of OCPs in the tissue of fish was very low level (BAF < 100), for
DDTs at low levels (100 < BAF < 500). The Biota-Sediment Accumulation Factor (BSAF) of the
seven substances in the sediment was Dieldrin > DDTs > Aldrin > HCHs > Endosunfans >
Heptachlor > Endrin.

Keywords: Bostrychus sinensis, bioaccumulation factors, biota-sediment accumulation factor,,
estuary, fish, organochlorine pesticide (OCPs).
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DPANH GIA SU TiCH LUY HOA CHAT BAO VE THUC VAT OCPs G CA BOP
Bostrychus sinensis SINH TRUONG TAI CUA SONG SOAI RAP,
Tp. HO CHI MINH
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TOM TAT

Nghién ciru nay dugc tién hanh tir thang 5 dén thang 11 nam 2017 nham dénh gi4 su tich liy hoa
chat bao vé thyc vat ho clo (OCPs) & ca bop, Bostrychus sinensis, sinh truong tai khu vuc cia
s6ng Soai Rap, tp H6 Chi Minh. Ham lugng hda chat bao vé thuc vat ho clo (OCPs) trong mau
mo ca va mau tram tich day dwoc xac dinh bing phuwong phap sic ky khi trén thiét bi Varian GC-
450 (ECD). Két qua cho thdy, trong tit ca mau mé ca ham luong DDTs 1 16n nhat (9,524 ng/g),
tiép theo la aldrin (1,209 ng/g); HCHs (1,972 ng/g); dieldrin (1,743 ng/g) va endosunfans (1,053
ng/g), nhém thap nhat Ia heptachlor (0,807 ng/g) va Eldrin (0,715 ng/g). Pa phat hién ham lugng
cac hop chat OCPs trong tat ca cac mau tram tich tai khu vuc nghién ctu va déu thap hon gidi
han quy dinh theo QCVN 43:2012/BTNMT va mét sb tiéu chuan khéc trén thé gioi. Hé sé tich tu
sinh hoc cua cac chat OCPs trong mé thit ca bop ¢ muc rit thap (BAF< 100) riéng DDTs & mirc
tich tu thip (100< BAF< 500). Hé sb tich liiy sinh hoc (BSAF) cua 7 loai hoat chit trong tram
tich theo thir ty Dieldrin > DDTs > Aldrin > HCHs > Endosunfans > Heptachlor > Endrin.

Tir khéa: Bostrychus sinensis, cira song, hé s tich lity sinh hoc, hé sé tich liiy trAm tich, OCPs.

*Pja chi lién hé email: huonghumg@gmail.com
MO DAU

Thuy san Viét Nam trong nhitng nim gan
day khong nhitng dap ing dugc thi truong
trong nuGc ma con cung Cap mat hang XUat
khau chu luc. Tinh dén cubi nim 2017, Viét
Nam da xuét khau dugc 7.225 nghin tan thay
san, tang 5,5% so voi nam 2016, véi s6 luong
va ching loai rat da dang, trong d6 chu yéu la
c4, dat 5.192,4 nghin tan; tom dat 887,5 nghin

tin (VASEP, 2016). Theo théng ké& cua T
chirc Nong Luong Thé gisi (FAO), Viet Nam
d3 tré thanh nudc san xuét thay san 16n tha ba
cua thé gidi, chi sau Trung QUOC va An Do
(FAO, 2009). Trudc day, phan 16n san pham
dwoc xuat khau, con hién nay, san pham thiy
san da va dang ¢ mot vi tri quan trong trong
bira an hang ngay cua nguoi Viét (Pham et al.,
2015). Tuy nhién, do chua c6 quy hoach téng
thé va dinh huéng bai ban, nhiéu co s¢ va trang
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trai nudi trong chua co hé thong Xt 1y nudc
nudi va nudce thai 1am 6 nhiém ngudn nudc.

Ca bép, Bostrychus sinensis, con cé tén la
ca bong bop hay ca bong bén mat, 1a mot loai
ca nudc lg thuoc ho Ca bong den. Ca bop
khong nhung dugc thi truong trong nude ua
chudng ma con duoc xuat khau séng sang mot
sé nuée. O Viét Nam, ca bép thuong SOng
trong cdc hang dat phan b doc theo b bién tur
Bic dén Nam ¢ ring ngap man, cua song va
c4c vuing triéu. Cong b cua TUCN khéng danh
gia mic d6 nguy cap cua loai, nhung ¢ Viét
Nam, day la loai cuc ky nguy cap, ciing do ca
bap 1a ngudn thuc pham cé gia tri dinh dudng
cao, thit thom ngon, dong thoi 1a mat hang xuét
khau c6 gié tri cao nén bi danh bét nhiéu, didu
nay dan dén quan thé caa ching trong ty nhién
bi sut giam manh, déi dién v6i nguy co tuyét
ching (IUCN, 2007). bang trudc thuc trang
nay, nhitng nim gan day, viéc nhan rong md
hinh nudi nhan tao ca bép da duoc mao rong.
Tuy nhién, viéc nhan rong md hinh nudi nhan
tao ciing lam gia tang 6 nhiém moi truong, anh
huong Ion dén qua trinh sinh truong, phat trién
cling nhu chat lugng san pham thu hoach cua
loai thuy san nay.

Hoa chat bao vé thuc vat ho clo (OCPs)
thuoc nhém 6 nhiém hiru co bén (POPS), c6
kha niang gay rdi loan noi tiét, anh huong dén
than kinh, gdy tac dong xau cho noi tang va
gay ung thu cho con nguoi (Donaldson et al.,
2002). Su c6 mat caa nhom héa chit nay
trong céac con sbng théng qua viéc thoat nudc
va stir dung khéng hgp ly trong ndng nghiép
c6 thé gay ra nhitng anh huong sinh thai va
nguy hiém cho sy sinh truéng, sinh san hoac
song con cua cac loai sinh vat trong hé sinh
thai song va ctra song, ké ca loai tu nhién hay
nudi trong (Banerjee et al., 1996). Theo Tran
et al. (2013), dan xuit dipterex di giy nén
hién twong pht va xuat huyét, dong thoi lam
tang hoat tinh cta enzyme AChE & co cua ca
rd phi (Oreochromis niloticus) sau 72 gio tiép
xuc voi dipterex ¢ ndng do 0,25 ppm. Nguyen
et al (2011) da chi ra héa chat bao vé thyc vat
chtra hoat chit diazinon rat doc ddi véi ca loc
dong (Channa striata) ¢ giai doan cé giéng va
lam tir vong c4 con do diazinon di uc ché

enzyeme cholinesterase, lam giam tang truong
cia ca. Két qua nghién ctu cua Tran et al.
(2012) va Nguyen et al. (2012) cho thay hoa
chat bao vé thyc vat quinalphos lam giam tang
truong & ca chép Cyprinus carpio va cd me
Barbodes gonionotus) va kha nang anh hudng
tang khi nong do thudc ting.

Hién nay, ¢ Viét Nam, nghién cau vé anh
huong va tich lity OCPs trong mo thit cta cac
loai thuy sinh vat van chua dugc nghién ctu
va cong bd nhiéu. Tai khu vuc nghién ctu,
ctra song Soai Rap, tp. H6 Chi Minh, noi chju
tac dong cua ché do ban nhat triéu 2 lan trong
ngay, thoi gian triéu 1én khong du dé pha
lodng c4c chat 6 nhiém cling nhu khong kip
day chat 6 nhidm ra ngoai bién khi triéu
Xuong, vi vay, 6 nhiém tai day ludn cao hon
cac vi tri khac (DONRE, 2017). Pay cing la
noi chit luong nugc song dang bi de doa
nghiém trong do tiép nhan nhleu ngudn 0
nhiém tor nude thai, chat thai ran va nuéc tir
san xuat ndng nghiép cé chira phan bon, thude
trir su tir cac tinh Long An, Tién Giang va
thanh phé H6 Chi Minh (DONRE, 2017;
Nguyen et al., 2007). Bé c6 nhiing bién phap
phl hop trong viéc phong ngira ton luu cac
chat 6 nhidm gay doc va dam bao an toan thuc
phdm, tranh anh huéng dén hoat dong nudi
trong thuy san, can danh gia duoc kha ning
tich lity OCPs trong ca bédp B. sinensis.

VAT LIEU VA PHUONG PHAP NGHIEN
Cuu
Thu mau sinh vt

Ca bop B. sinensis dugc thu mau ngau
nhién 8 lan theo 8 dot danh bat khac nhau cia
ngu dan dia phuong, trong thoi gian tir thang
5 dn thang 11 nam 2017 (Ky hiéu mau tur
SR1-SR8). Mau thu & kich thudc thuong
pham, ldy mau va bao quan miu theo TCVN
5992:1995 (ISO  7828:1995), TCVN
5276:1990. Khu vyc ldy miu la ving cua
séng Soai Rap thudc hé thong séng Sai Gon-
DPdng Nai, doan ha luu cua séng Nha Beé (tinh
tr Nam Hiép Phuéc-Nha Bé ra dén Vinh
DPong Tranh, hinh 1).
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BINH DUONG

DONG NAT
HO CHI MINH
LONG AN
VUNG TAU

Hinh 1. Khu vuc va vi tri ldy mau ca
va tram tich

Thu miu tram tich

Mau tram tich duoc thu dong thoi tai cac
vi tri thu mau ca bang gau Ekman c6 dién tich
miéng gau 1a 0,036 m?, tram tich duoc ldy &
I6p bé mat khoang tir 0-10 cm, trén déu cho
vao tui polyetilen va bao goi bang gidy nhom,
bao quan trong hop, 1am lanh bing da gel roi
chuyén vé phong thi nghiém. Sau khi hong
kho, mau dwoc nghién nho, ray qua ray cd
kich thudc 0,63 um va phan tich ham lugng
OCPs. Cac mau dugc bao quan ¢ nhiét do
4°C, trudc khi phan tich mau dugc ra dong veé
nhiét d6 phong va xac dinh hé sé khd kiét theo
TCVN 6648:2000.
Phwong phap xac dinh ham lwgng OCPs

Mau mé ca dwgc nghién déu bang may
chuyén dung va 1am kho bing Na,SO, khan.
Chiét siéu am va ly tam 20 g mau sinh hoc
kho ba lan bang dung méi n-hexan/acetone
(1:1). Dich chiét duoc cb quay chan khong vé
khoang 5 ml va cho qua cot sic ky tham thau
gel dé loai bo cac chat béo, amin... c6 trong
mau chiét. Sau do, tiép tuc lam sach bang cot
silicagel 2 g. Rura giai OCPs bing n-hexan

(3%15 ml), dich rura giai duoc ¢d vé dudi 1 ml,
thém chat noi chuan va dinh mac dén 1 ml
bang n-hexane (Duong et al., 2013; Tran et
al., 2007; Tsygankov et al., 2015). Mau sinh
hoc trudc khi chiét da dugc dong hoa bang
Na,SO, khan. Tong luong OCPs trong mau
dugc xac dinh bang phwong phap sac ky khi
trén thiét bi Varian GC-450, Detector cong két
dién tir (ECD) tai Phong Phong Bgc hoc sinh
thai, Pai hoc Lige (Bi) va Phong Phan tich
mdi truong, Pai hoc Cong nghiép thanh phé
Hb Chi Minh.

Céch tinh hé s6 BAF

Hé s6 tich ty sinh hoc 14 ty 18 nong d6 hoa
hoc trong md cua cua sinh vat séng véi nong
d6 chat d6 trong moi trudng nuéc (Arnot et
al., 2006):

BAF = CB/ CW

Trong dé: BAF: Hé s tich tu sinh hoc dugc
tinh toan bing sé liéu thuc nghiém, gia tri cua
hé sb tinh theo don vi md thit wét caa sinh vat;
Cs la ndng do cua chit 6 nhidm trong md sinh
vat (mg/kg md thit khd); Cw l1a nong do cua
chat 6 nhiém trong nuéc (mg/l).
Tinh h¢ s6 BSAF

Hé sb tich tu trong tram tich tai moi
truong noi ca bop B. sinensis sinh séng duoc
xac dinh bang phuong trinh sau (David et al.,
2010):

BAsF = Co/fi_
CS/fSOC
Trong dé: BSAF: Hé s tich tu sinh hoc trong
tram tich duoc tinh toan bang sé liéu thuc
nghiém; C,: Nong do hoa chét trong sinh vat
(ng/g khéi lugng wét); fi: Phan lipit cua sinh
vat (ng lipit/g khéi lwong u6t); Cs: ndng do
hoa chét trong tram tich bé mat (ng/g khdi
lugng kho); fse: Cachon hiru co trong tram
tich (ng cachon hitu co/g khéi lugng khd).
Ham luong cachon hitu co trong tram tich
duoc phan tich va tinh toan theo phuong phap
phan tich dit va nuéc cia Walkley va Black
(Singh et al., 2014).
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Xir ly s6 ligu

Céc sb liéu cuia bai bao duoc thong ke,
tinh toan va vé bang phan mém GrapPad
Primse 6 va Sigmaplot 12.5 véi y nghia thong
ké p < 0,05.

KET QUA VA THAO LUAN

Ham lwong c4c chat OCPs trong mé thit
cabop

Ham luong cac hoat chat OCPs (bao gém
cac chat HCHs, DDTs, heptachlor aldrin,
dieldrin, endrin, endosulfans va tong OCPS)
tich Iiiy trong mo thit ca bép B. sinensis tai
khu vyc nghién ctu dugc tong hop trong
bang 1 va hinh 2. Két qua cho thay sy chénh
[éch ham Iugng OCPs tong giita cac mau la
kh& 16n tir 7,685 dén 40,297 ng/g, song gia
tri trung bmh OCPs tong va ‘tang hoat chat
trong cac mau ton luu kha thap, phan bb cha
yéu trong khoang gia tri 0,773—-19,519 ng/g
(hinh 2). Bing 1 cho thay, gia tri DDTs cao
dot bién hon cac din xuat khac véi gié tri

24

trong khoang 2,6182-19,911 ng/g, ham
lugng HCHs ghi nhan gia tri tir 0,804-6,555
ng/g, cac din xuat con lai gom heptachlor
endosunfans va cac hop chat drins c6 gia tri
kha thap cha yéu trong khoang tir 0-5,420
ng/g khéi luong w6t (a = 0 ,05). Ham lugng
aldrin va dieldrin trong cac mau khong chénh
léch qua cao, cha yéu la dieldrin cao hon
aldrin, do aldrin d& chuyén hda thanh
dieldrin trong moi truong. Ham luwong
dieldrin trung binh 1a 1,743 ng/g va thip hon
nhiéu 1an so véi gisi han cho phép theo quy
dinh cua Cuc Quan ly Dugc phim va Thuc
pham Hoa Ky (0,3 ppm va 5 ppm tuong rng
dbi véi cac hop chit drins, heptachlor HCHs
va véi DDTs) (USEPA, 1997a) va cac tiéu
chuan cua Oxtraylia, chau Au hay Té chuc
Noéng luong Lién Hop qubc (FAO) (Sankar
et al., 2006; APVMA, 2012; Stefanelli et al.,

1997) Phan tich ANOVA ghi nhan gla tr1
ham luong cac chat OCPs khac biét co y
nghia vé mat thong ké (p = 0,0183).
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Hinh 2. Ty I¢ ham luong va phan bé cac chat OCPs trong cac mau mo thit ca bop
& cira sdng Soai Rap, thanh ph H6 Chi Minh

Két qua phan tich ghi nhan & cua song
Soai Rap, thanh phb HS Chi Minh thip hon so
VGi mot sb gid tri da cong b trude diy (Wang
et al., 2012; Daniela et al., 2008; Yohannes,
2014; Dai et al.,, 2011). Theo Wang et al
(2012) nong d6 trung binh tong DDT trong
mo cua c4 vang Carassius auratus va vem lan
luot 12 369, 118 va 79,1 ng/g, cao hon nhiéu
SO V&i cac cép & cac khu vuc khéc cua Trung

Quéc. Piéu nay cé thé do DDT da duoc sir
dung nhiéu trong khu vuc nghién cau va do i
luc cao cua thudc trir sau organochlorine trong
cac mau lipid, md ca, mo trai va kha ning ton
luu bén, khé phan hay cua ching trong moi
truong. Daniela et al. (2008) lai cho ring cac
ddng phan o va y cia HCH va heptachlor
dugc phét hién thuong xuyén nhét trong céc
mau tram tich (0,017-0,044 pg/g) va mau cé



Nguyen Xuan Tong et al.

(0,051- 0,203 pg/g). Ham lugng cua cac hop
chat tim thay khong cao song sy cO mat cua
ching trong méi truong cho thay ching van
dang duoc st dung du da duoc phép luat
nghiém cam sir dung cach ddy nhiéu nam.
Nghién cuiru cua Yohannes et al. (2014) lai ghi
nhan DDTs la chat gay 6 nhiém chu yéu (0,9
dén 61,9 ng/g), tiép theo la HCHS, chlordanes
va heptachlors trén tong cac gia tri OCPs khac
nhau (tir 1,41 dén 63,8 ng/g khdi lugng wot).
Uu thé cua DDT c6 thé do hién tai ching
dugc sir dung nhu mét véc to kiém soat 6
nhiém OCPs két hop voi tén luu DDTs trong
khu vuc nghién cau tur truée do. Nguoc lai,

ham luong tuong dbi thap cua PCB, HCH va
DDT (ndng d6 trung binh tir 0,28 dén 3,28
ng/g) da duoc Dai et al. (2011) ghi nhan trong
mo ca ldc, ca tram cé ¢ ho Baiyangdian, Ha
Bac, Trung Quédc. Ham luong cao nhat 1 & ca
l6c (7,39 ng/g) va thap nhat la ca trdm co
(2 04 ng/g, khéi luong uét). Mac di néng do
céc chat OCPs khong vuot qua gidi han cho
phép cta Trung Quéc va tiéu chuan USFDA,
song su hién di¢n cua ching trong méi truong
van tiém an nhitng rai ro sinh thai va nguy co
dbi vai sirc khoe con ngu(n khi an phai ngudn
thuc pham phoi nhidm cac chat nay trong mot
thoi gian dai.

Bang 1. Ham luong céc hoa chat bao vé thyc vat OCPs
trong md thit ca bop (khdi luong uét, ng/g)

Mau HCHs | DDTs |Heptachlor| Aldrin | Dieldrin | Endrin | Endosulfans | £ OCPs
SR1 0,804 | 7,394 0 1,344 0,853 0,022 1,870 12,286
SR2 0,853 | 16,780 | 0,201 0,133 0 0 0,068 18,035
SR3 5,344 | 7,108 0,639 0,942 3,822 0,734 1,857 20,445
SR4 6,555 | 19,911 1,098 3,815 3,609 1,580 3,729 40,297
SR5 6,019 | 15,594 1,666 1,951 2,193 0 5,420 32,844
SR6 2,136 | 2,941 0,216 0,801 0 1,251 0,817 8,162
SR7 2,651 | 3,843 1,554 0,688 2,948 1,070 3,644 16,398
SR8 1,972 | 2,618 0,807 0,520 0,715 1,053 7,685
B 3292 | 9,524 | 0,773 1,209 1,743 0,671 2,307 19,519
+SD 0,823 | 2,431 0,222 0,433 0,564 0,218 0,637 4,104
(O USFDA 1 300 | 5000 | 300 300 300 300
(2) EU MRL 1000 | 1000 200 50 100
3) Australian
(EI%L 1010 1000 100 100
(4) FAO 1983 300 300 300 300

Ghi cha: SD - Standard deviation: do léch chuan; Pon vi tinh: ng/g khdi luvong u6t; SR1-SR8: cac mau
thu tai khu vuc nghién ctu; Giéi han cho phép (GHCP) theo mét s6 quy dinh quoc té: (1) (4): Sankar et
al. (2006); (2) Stefanelli et al. (2004); (3) APVMA (2012).

Ham lwgng cac chat OCPs trong tram tich
tai Khu vuc nghién ciru

Két qua phan tich mau tram tich duoc
ldy & khu vuc nghién ctu da phat hién ca
bay nhém chat OCPs (bdng 2). Trong do,
ham lugng dieldrin cao nhat: 2,410 ng/g; t
DDTs: 1,392 ng/g; aldrin: 0,648 ng/g;
HCHs: 0,622 ng/g; endosunfans:0,561 ng/g;

endrin: 0,489 ng/g va thap nhit la
heptachlor 0,334 ng/g. Ham luong trung
binh cic chit OCPs déu c6 su bién dong
twong tu nhau, c6 xu hudng ty Ié thuan véi
ham lugng tich luy trong mo cé (hinh 3) va
déu thap hon gisi han cho phép theo QCVN
43:2012/BTNMT va tiéu chuin USEPA
(USEPA, 1997a; MacDonald, 1994).



Danh gia sy tich liiy hoa chat bao vé thuc vt OCPs

Bang 2. Ham lugng cac chat OCPs trong tram tich
tai khu vyc nghién ciru (khéi lugng uét, ng/g)

Gid t?ip chat HCHs | DDTs | Heptachlor | Aldrin | Dieldrin | Endrin | Endosulfans | £ OCPs
Mean 0,622 | 1,392 0,334 0,648 2,410 0,489 0,561 0,826
SE 0,143 | 0,310 0,125 0,206 1,010 0,163 0,164 0,154
Max 1,292 | 2,834 1,118 1,895 8,672 1,098 1,289 1,710
Min 0,174 | 0,469 0,000 0,000 0,000 0,000 0,022 0,330
(1) QCVN

43:2011 4.8 2,7 4,3 62,4

(2) PEL 0,99 51,7 2,74 6,67 62,4

(3) USEPA 540

Ghi chd: Ham lugng céc chit va £ OCPs tinh theo ng/g, khdi lugng udt; (1): Gisi han cho phép (GHCP)
theo qui dinh QCVN 43:2012/BTNMT: Quy chuan k¥ thuat quéc gia vé chat lugng tram tich; (2), (3):

MacDonald (1994) va USEPA (1997a).
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Hinh 3. Biéu d6 phan b4 ham luong cac chat OCPs trong tram tich va ty 18 tuong quan
ham lugng SOCPs trong tram tich va trong mo thit ca bop Bostrychus sinensis
Ghi chu: SR1-SR8: la cac mau thu tai khu vuc nghién ctu

Tram tich c6 kha ning hat va luu trir cao
dbi vai cac hop chit hitu co ky nuoc. Ching
co the hoat dong nhu mot nguon gay 0 nhiém
thir cip cho cot nuéc va cac loai san pham
thuy san lién quan dén tram tich (Wu et al.,
2013). Két qua nghlen ciru cua Aamir et al.
(2016) ghi nhan gia tri BSAF twong tu dbi voi
tong HCH va tong DDT trong bén loai ca
Orienus  plagiostomus, ~ Tor  putitora,
Glyptothorax punjabenS|s va Cyprinus carpio
dao dong tir 0,6 dén 1,5 va tir 0,2 dén 1,6 ng/g
véi mic d6 tin cay la 95% Ham 1u:0’ng
cacbon hitu co va lipid trong trdm tich da co

anh huong l6n dén gi4 tri BSAF cua bon loai
ca duogc nghién cuu. Theo ghi nhan cua Chen
et al. (2010) ham lugng téng OCPs trong
nudc va trim tich dao dong twong ng tu
khong phat hi¢n dén 195 ng/g (trong nuéc) va
tr 1,36 dén 24,60 ng/g (trong tram tich). Mot
s6 cong bé khac di chi ra cac dan xut cua
DDT c¢6 do hap phu tuong ddi cao, do hoa tan
trong nuéc thap, co doc tinh thuy sinh cao
hon, tich liiy sinh hoc cao hon, ton tai lau hon
so voi HCH va dé phan vang giita sinh khéi
vai tram tich (Kaushik et al., 2012; Wang et
al., 2010). bBac tinh ky nuéc la mot trong
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nhiing yéu t6 quan trong anh huong dén kha
nang tich lily sinh hoc trong tram tich ciia cac
hop chat dugc nghién ciru va viéc ghi nhan su
c6 mat cua cac hop chat OCPs trong tram tich
tai khu vyc nghién cuu thuong xuyén co thé
gay ra tac dung phu dbi V6 mot so loai sinh
vat sinh truong va phat trién tai day (Cheng et
al., 2013).

Panh gia sy tich liiy cac chidt OCPs trong
cé bép Bostrychus sinensis

Hé s tich tu sinh hoc (BAF) duoc tinh
toan dira vao ham luong cac hop chit OCPs

trong moi truong nudcC (thic &n) va trong co
the ca bép nudi ¢ cung mot thoi dlem thu
mau. Két qua nghién ctru cho thiy hé s6 BAF
cla cac chat OCPs c6 gia tri khac nhau trong
cac mau mo thit ca bop B. sinensis (bang 3).
Gia tri thap nhat 1a heptachlor (33,649 ng/g)
va lén nhat la DDTs (386 383 nglg, khol
lugng uot). Tat ca Cac gid tri tinh toan duoc
déu & muc rat thap (BAF < 250) trir hop chit
DDTs & muc thip (100 < BAF < 500)
(MacDonaId 1994) va c6 su khac biét so vai
cac OCPs con lai, két qua phan tich hau
ANOVA ghi nhan p < 0,0001.

Bang 3. He s6 tich tu sinh hoc (BAF) cua cac hop chat OCPs trong mé thit
ca bop Bostrychus sinensis (ng/g, khoi lugng uét)

Csr'la HCHs DDTs | Heptachlor | Aldrin | Dieldrin | Endrin | Endosulfans | X OCPs
Mean | 99,046 | 386,383 33,649 74,496 61,645 | 68,119 78,133 109,882
SE 27,985 | 86,336 11,960 25,040 23,207 | 24,151 20,834 19,881
Max | 211,466 | 765,808 | 103,587 | 224,418 | 196,533 | 197,451 169,379 210,980
Min 25,928 | 145,456 0,000 0,000 0,000 0,000 2,125 54,894

Dénh gia kha ndng tich tu cac OCPs trong
mot so loai cé khac cling cho két qua tuong tur
(Barnhoorn et al., 2015; Buah-Kwofie et al.,
2018; Binelli et al., 2003; Yohannes et al.,
2013; Wepener et al., 2012). 0 Ethiopia noi
DDT van dugc st dung dé kiém soat sot rét,
nong d6 DDT phét hién dugc & cé4 tré C.
gariepinus va ca ro6 phi O. mossambicus cao
hon murc phét hién tai Simangaliso (Nam Phi)
va Bosomtwi (Ghana), mic du ham lugng
>HCH, heptachlor dieldrin va a-endosulfan
ghi nhan trong ca tir iSimangaliso cao hon vai
1an so vai ghi nhan & hd Ziway, Ethiopia (4—
520 ng/g *HCH) va ho Bosomtwi, Ghana
(0,8-2,3 ng/g a-endosulfan) (Barnhoorn et al,
2015; Buah-Kwofie et al., 2018). Cac OCPs
khdc, bao gom XHCH, heptachlor, a-
endosulfan va dieldrin, n6i chung ciing dugc
phét hién & nong do thap hon khi so sanh voi
muc tim thiy & C. garleplnus va O.
mossambicus tai Ethiopia. Theo cac tac gia
nady, nguyén nhéan la do cac hop chat DDTs
nhu p, p-DDE, p, p’-DDD c6 kha néng
chuyén hoéa on dinh hon cac OCPs khac
(Yohannes et al., 2013; Wepener et al., 2012)
hoac chu ky ban rd cia OCPs DDTs la khéc

nhau ¢ cac loai ca khac nhau, chu ky ban ra
cua p, p-DDT trong cé la khoang tam thang,
trong khi chu ky ban rd cua p, p’-DDD va p,
p’-DDE la bay nam (Binelli et al., 2003).

Ca va cac yéu té moi trudng lién quan dén
lugi thire an ciia chung dugc phoi nhiém ciing
mot mic d6 véi OCPs HCHs (Willett et al.,
1998). Theo Buah-Kwofie et al (2018), mac
di nong do a- va y-HCH cao hon dang ké &
cad tré C. gariepinus so vé6i ca rd phi O.
mossambicus (295,8 + 48,2 ng/g va 270 *
94,1 ng/g, twong tng) song khong phai lic
nao cling phat hién dwgc HCHs trong trim
tich véi ham lugng I6n do ching ¢6 xu hudng
phan b sinh hoc d& dang hon cac OCPs khac
trong cac hé thong sinh théi thay sinh. Twong
tu, heptachlor va cac dan xuit cua né nhanh
chong dugc chuyén héa thanh dang epoxit
trong cac h¢ thong thay sinh va dé dang luu
trir trong cac mo sinh hoc béo (WHO, 2004;
2012) nhung ham hrorng phén tich thuong
khong lon, tuy nhién n6 van pho bién trong
cac mau md thit cua nhiéu loai c& cho thay
tinh chat kha dung sinh hoc caa hop chat nay
(Sikka et al, 1976).
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Nong do endosunfan va cac hop chat
drins cta nghién ctu nay cling c6 xu huong
két qua tuong ty V&i cac cong trén, du gia tri
c6 thap hon. Két qua nghién ciu cua Buah-
Kwofie cho thiy ham luong endosunfan & hai
loai ca la nhu nhau (394 £133 ng/g va 395,5
+£176 ng/g, twong ung). Su tich Iy
endosunfan cao hay thap phu thuéc vao dang
ddng phan duoc chuyén hoa trong mo cé va
dang B-endosulfan luon c6 xu hudng phén
hity chdam hon va kém bén viing hon so voi
a- endosulfan (Breysse et al., 2015). Trong
cac chat drin thi aldrin 1a chat chiém wu thé ¢
md thit ca bop B. sinensis (74,496 ng/g), tiép
theo la endrin (68,119 ng/g) va dieldrin
(61,645 ng/g). Viéc st dung cac hop chat
drins da bi cAm ¢ Viét Nam ciing nhu nhiéu
nudc trén thé giori song su hién di¢n cua
ching trong mo thit ca chung to van co sy
phan huy din xuat aldrin va viéc cim su
dung hda chat bao vé thuc vat that su chua
c6 hiéu qua.

O mot mic do nao do, cac khac bigt vé
hé sé tich tu cua cac dan xuat OCPs trong md
ca c6 thé phan anh sy khac biét vé 6 nhiém
tai noi chl'mg sinh treong. Cung mot loai
nhung sinh song ¢ cac moi truong khac nhau
s& phoi nhiém vé&i cac chat 6 nhidm khéc
nhau. Su thay d6i nong do OCPs trong md c6
thé 1a phan anh su khac bi¢t vé gradient moi
truong nudi voi tram tich tai khu vuc do
(Buah-Kwofie et al., 2018). Tap tinh sinh
truong va phét trién cua céc loai sinh vat
thay sinh lién quan chit ché dén kha ning
tich tu sinh hoc cua ching (Barnhoorn et al.,
2015). Tuy ham lugng cac chit OCPs phat
hién trong mo thit ca bop B. sinensis thap
hon giéi han cho phép song su c6 mat cua
cac chat nay chiing to méi truong sinh séng
cua ca da bi 6 nhiém hoa chat bao vé thuc
vat. Theo Buah-Kwofie et al. (2018), mac d6
6 nhiém cao hay thap c6 thé lién quan dén
mot sb yéu td nhu do tudi, su trao d6i chat va
th6éi quen an uong cua tieng loai sinh vat.
Trong tu nhién, ca bop B. sinensis thuong
song trong cac hang dat phan b doc theo bo
bién tir Bic dén Nam & rung ngap man, cua
song va cac vung triéu nén kha nang phoi
nhiém véi cac chat doc co trong moi trudng

tram tich 1a rat I6n. Tuy nhién, tai khu vuc cura
sbng Soai Rap, ca dugc nubi trong long, bé la
chinh vi vay viéc phét hién cac hop chat OCPs
trong mo thit ca du rit nho ciing ching to moi
truong nudi ca da bi 6 nhidm hoa chat nay.
Tiéu thu thuc pham & mot trong nhung 16
trinh phO’l nhidm chinh ciia con nguoi dbi véi
chat gay & nhidm, nén viéc xac dinh nguon
gay 6 nhiém tir thac an hay tir chinh ngudn
nudce nudi la mot trong nhung nhiém vu quan
trong glup nganh thuy san co thé quy hoach
dugc cac ving cung cap san pham thuc pham
an toan trong tuong lai.

KET LUAN

Két qua khdo sat, phan tich va tinh toan
duoc h¢ so tich tu sinh hoc (BAF) va h¢ so
tich tu sinh hoc tram tich (BSAF) trong md
thit c& bop B. sinensis. cho thay, trong tat ca
mau md thit cua c4 ham luong DDTs 4 Ion
nhat (9,524 ng/g), tiép theo la aldrin (1,209
ng/g); HCHs (1,972 ng/g); dieldrin (1,743
ng/g) va endosunfans (1,053 ng/g), nhom thap
nhat la heptachlor (0,807 ng/g) va eldrin
(0,715 ng/g). Da phét hi¢n ham luong cac hop
chat OCPs trong tat ca cac mau tram tich tai
khu vuc nghién ctru. Gia tri trung binh cuia cac
hop chat OCPs trong mau tram tich thap hon
gia tri gisi han cho phep theo QCVN
43:2012/BTNMT va mat so tiéu chuan khac
trén the,gl(fl Hé sé tich tu sinh hoc cua céc
hoat chat OCPs trong md thit ca bép ¢ mirc
tich tu rat thap (BAF< 100) riéng DDTs c}r
murc tich tu thap (100< BAF < 500). Hé so
tich Ifiy sinh hoc (BSAF) cua 7 loai hoat chat
trong tram tich theo thtr ty Dieldrin > DDTs >
Aldrin > HCHs > Endosunfans > Heptachlor
> Endrin.

Loai bo & nhiém héa chit bao vé thuc vat
cua cac san pham thay san, trong quy hoach
vung nudi trong thay hai san an toan, méi co
thé nang cao chat lugng thuy san & Viét Nam.
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