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LOI CAM DOAN

Céc két qua nghién ctru dugc trinh bay trong luan vin nay 1a cia hoc
vién. Bén canh d6, hoc vién c6 str dung mot phﬁn s6 lidu tai khu vuc Quang
Ninh - Hai Phong cua dé tai cp Vién Han 1am Khoa hoc va Cong nghé Viét
Nam: “Pdnh gid dia sinh thdi viing ven bién phia Bdc théng qua tich lity kim
loai ning trong déng vt day” (Mi sb: QTRU02.01/21-22) do Vién Cong nghé
moi truong chu tri va PGS.TS D& Van Manh 1am chil nhiém dé tai.

Mot sb két qua da dugc cong bd trén tap chi khoa hoc chuyén nganh véi
su dong y ctia dong tac gia phu hop vdi cac quy dinh hién hanh. Cac sd liéu,
thong tin tham khao chimg minh va so sanh tir cic ngudn khac da duoc trich
dan theo diing quy dinh.

Tbi xin cam doan cac sb lidu, két qua trong luadn an la do t61 thuc hién,

trung thuc va chinh xac.

Ha No¢i, ngay thang nam 2022

Tac gia luan van

Pham Thi Cuac



LOI CAM ON
T6i xin tran trong cam on Ban gidam hiéu, cic thiy gido, co gido khoa
Cong nghé mdi trudng - Hoc vién Khoa hoc va Cong nghé da truyén day va tao

diéu kién tot nhat dé t6i hoan thanh khoa hoc.

T6i xin t6 10ng biét on sdu sic dén PGS.TS. S Vin Manh - ngudi truc
tiép hudng dan va ludn tan tinh gitp d& t6i trong sudt qua trinh thue hién Luan
van.

T61 xin chan thanh gui 161 cdm on cac anh chi tai Trung tam Cong nghé
mai truomg tai TP. Pa Ning thudc Vién Cong nghé mdi trudng va cac anh chi
tai Trung tam Nghién ctru va Chuyén giao Cong nghé - Vién Han 1am Khoa
hoc va Cong ngh¢ Viét Nam da tao diéu kién va gitp do to1 trong qua trinh xtr
Iy mau va phan tich sd liéu dé t6i hoan thanh luan van.

Cubi cung, toi xin giri 10i cam on dén gia dinh, ban b, dong nghiép da

ludn dong vién, giup do to1 trong subt qua trinh hoc tap va hoan thanh luan van.

Ha N6i, ngay thang nam 2022

Pham Thi Cuc
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MO DAU

. Tinh cip thiét cia dé tai nghién ciru

La mdt thanh vién thuoc khu vuc Pong Nam A, Viét Nam véi dién tich
khu dic quyén kinh té 1én dén trén 1 triéu km vudng va c6 dudng bo bién dai
3,260 km, day 1a mot diéu kién thuén loi dé thuc ddy nganh nudi trong va danh
bat thay hai san phét trién hon. Su da dang nhiéu ching loai thity hai san dic biét
1a cac loai sinh vat hai manh vo di dong gop to 16n trong viéc phat trién nganh
nong nghiép nodi chung va nganh nuéi tréng thily hai san noéi riéng.

Hoi nghi trién khai Nghi quyét s6 36-NQ/TW vé chién lugc phat trién
bén vitng kinh té bién Viét Nam dén nam 2030, tim nhin dén nam 2045d4 nhan
dinh “Bién Viét Nam dugc cho 1a bi 6 nhiém rac thai dung thir 4 thé gidi”.
Luong chat thai tai cac tinh kinh té trong diém ven bién dang c6 xu hudng ting
dan. Mot trong nhiing loai 6 nhiém bién dang quan tdm la 6 nhiém tir cac kim
loai nang (KLN) ma ngudn thai ¢ ngudn goc tir luc dia d6 ra. Véi tinh hinh 6
nhiém hién nay, viéc xac dinh ham lugng cac chit 6 nhiém trong thuc phém
n6i chung va trong thity hai san noi riéng 1a van dé rat can thiét trong viéc
khuyén cdo vé thuc pham dam bao strc khoe cho con nguoi dic biét 1a sy tich
lity KLN trong cac loai dong vat nhuyén thé hai manh vo & cac khu vuc ven
bién.

Nhom dong vat nhuyén thé sdng day (Ngao, hau, tu hai, so huyét...) Ia
nhitng sinh vat it di chuyén, c6 kha nang tich lily chat 6 nhiém cao, dic biét 1a
cac KLN. Do bai dic thu theo ché do an loc (filter feeding) nén chiing thuong
dam nhiém vai trd 1am cac sinh vat chi thi trong méi truong va 1a ddi tuong
dugc nghién ctru nhiéu trong céc linh vuc doc hoc lién quan dén méi truong va
quan 1y thue pham khi xét dén cac ham lugng doc tinh (KLN, nhém hitu co
bén) [1].

Do d6, viéc danh gia mdi lién hé va twong quan gitta ham luong KLN
trong moi trudng nudce va tich liy trong co thé nhuyén thé hai manh vo trong
mdi trudng 14 rt quan trong va cip thiét dé danh gia mic do tich liy sinh hoc

ctia loai sinh vat nuéi tai khu vuc nghién ctru. Céc thong sé KLN quan tric bao



gdém Cd, Pb, Hg...1a cic thong sd quan trong vi do doc va kha ning tich liy
sinh hoc trong dong vat day. Diéu nay gop phan danh gia, giam sat chat lugng
thue pham hau, Ngao tai khu vuc ven bién mién Bic, gop phan quy hoach cac
khu nudi trong thiy hai san sach dé cung cap thuc pham dam bao cho nguoi
dan. Déng thoi, qua do canh bao dugc muc do ti€u thu thuc phém an toan co
thé chap nhan duoc doc chat hang ngay ma khong anh huong dén sire khoe con
nguoi.

Xuat phat tir tinh cap thiét néu trén, nham danh gia mirc do tich lily cia
mot sd kim loai ning KNL nhu Cd, Hg va Pb trong loai Ngao trang (Meretrix
lyrata) tai khu vuc ven bién thanh phd Hai Phong va tinh Quang Ninh 14 co s¢
khoa hoc cho sy danh gia tich lily sinh hoc va khuyén céo vé nhimg rui ro cé
thé gay anh huong t6i stre khoe con ngudi, hoc vién dé lya chon dé tai: “Nghién
civu danh gid hé sé tich liy kim loai ndng (Cd, Hg, Pb) trong lodi Ngao trdng
(Meretrix lyrata) tai khu vwec ven bién Qudng Ninh va Hdi Phong” dé 1am luan

van thac sy chuyén nganh Ky thuat moi truong.

2. Muc tiéu va nhiém vu nghién ciru

2.1. Muc tiéu nghién ciru

- Panh gia ham lugng KLN (Cd, Hg, Pb) trong nudc nudi, trong Ngao tring va
mirc do tich liy mot s KLN trong Ngao tring tai cac khu vuc nghién ctru ven
bién Quang Ninh va Hai Phong

- Pé xuat canh bao murc do tiéu thu Ngao tring hang ngay gop phan vao viéc
bao vé strc khoe cong dong.

2.2. Nhiém vu nghién ciru

- Xac dinh ham luong KLN (Cd, Hg, Pb) trong nudc nudi Ngao tai cac khu vuc
nghién ctru.

- Xac dinh ham luong KLN (Cd, Hg, Pb) trong Ngao tring tai cac khu vuc
nghién curu.

- Panh gia muc d6 tich liy mot sé KLN (Cd, Hg, Pb) trong Ngao tring thong
qua hé s tich lily (BAF) tai khu vuc ven bién Quang Ninh va Hai Phong



- Panh gia muc d6 tiéu thu thuc pham trong ngay dbi véi Ngao tring tai cac

khu vuc nghién cuu.
3. Cau truc luan van

Ngoai phan mo dau, két luan, tai liéu tham khao va phu luc, ndi dung

chinh cua luan van dugc trinh bay trong 3 chuong:
Chuong I: Téng quan tai lidu
Chuong II: P6i tuong, ndi dung va phuong phap nghién ctru

Chuong I1I: Két qua nghién ctru va thao luan



CHUONG 1. TONG QUAN TAI LIEU

1.1. Tinh hinh nghién ctu tich liy kim loai niing trong ddi tweng hai manh

>

vo
1.1.1. Tinh hinh nghién civu trén thé gidi

Trong nhitng nam gan ddy, su gia ting dan sb thé giGi va sy phat trién
ctia cong nghiép di lam gia ting dang ké tinh trang 6 nhiém méi trudong bién
dic biét 1a 6 nhiém KLN. Tai khu vyc cira séng va ving trung du ven bién, 6
nhiém KLN d3 xuét hién tir 1au, mic do doc hai cling da dugc ghi nhan,tinh
trang sirc khoe ctia ngudi dan song tai cac khu vuc 6 nhiém giam xudng, ngoai
nhimng tac dong dén con ngudi, 6 nhiém KLN ciing d¢ lai nhitng hdu qua nghiém
trong d6i véi moi truong sinh thai bién va cac sinh vat bién. Trén thé gidi ngay
nay, c¢6 rat nhiéu nha khoa hoc di tién hanh nghién ctru lién quan dén 6 nhiém
KLN no1 chung, tai khu vyc ctra song va vung ven bién, dic biét 1a & hé dong
thyc vat thuy sinh. Cac KLN trong hai san, dac biét la co va gan cé, da duoc
nhiéu tac gia chau A nghién ctru, déu phat hién trong gii han cho phép cua
quéc gia. Nam 2013, mot cong trinh nghién ctru dugc thuc hién & Jizan, Bién
Do, A Rap Xé Ut, da chi ra ham lugng KLN trung binh trong nudc vuot qua
gia tri khuyén nghi cia T6 chtic Y té thé gidi (WHO) Cuc bao vé Moi trudng
Hoa Ky (USEPA) va tang dan theo thir ty Cd< As< Pb< Cr. Pén niam 2015,
Oteef da thuc hién xac dinh ham lugng chi va cadmium ddi voi rau cai long va
rau chan vit & A Rap Saudi. Nam 2020 Husain da thuc hién nghién ctru tai Cac
tiéu vuong qudc A Rap Thong nhat da dua ra xac dinh ham lugng Cr c6 trong

rau chan vit, rau diép va ca rot 1a tuong ddi cao [2].

Theo Sadar Aslam va cong su (2020) di chi ra cac chi s xac dinh cho
thiy su dong gop cua ting KLN trong viéc gia ting tai lugng 6 nhiém méi
truong va bang ching chimg minh mirc d6 6 nhiém nay dugc thé hién rd ¢ cac
chi s6 6 nhiém tai Pong bang song Hab. Trong nghién ciru vé muc do 6 nhiém,
cac tac gia da phan tich sy tich tu KLN tai hai loai hau. Mac du c4 hai loai hau
déu tiép xtc cung voi mot diéu kién nude gidng nhau (d6 min, do pH, nhiét o

va loai thirc an), nhung hau khum c¢6 mtrc do tich tu cac chat 6 nhiém kim loai



cao hon so v6i hau thyc. Tir cac bdo céo di chi ra rang cac md dong vat phu du
va hau da bi nhiém KLN rét nhiéu. Can c6 nhirng nghién ctru sdu hon, dac biét
1a dé danh gia vai tro cua cac yéu td sinh hoc (giai doan sinh san, gidi tinh va
kich thudc co thé) cua cac loai hau an dugc nay ddi vai su tich tu KLN va cac
dang hoa hoc khéc cua chiing. Nhiing con hau nay thuong bam vao céac tdng da
ven bién, dé danh gia ham luong tich tu KLN cua hau va cong dong lién két
hodc bat ky su khac biét nao vé di truyén hoac moi truong can so sanh hau
nguyén sinh v6i hau & ving 6 nhiém dé c6 thé chi ra rd hon mic d6 6 nhiém
tai khu vuc do [3].

Abdelbaset S. EI-Sorogy (2015) di chi ra tai trung tdm Vinh A Rép ham
lugng KLN ¢ dong vat than mém va dong vat hai manh vé déu c6 ham lugng
thap hon so v&i ham lugng KLN duoc ghi nhan & cac doi twong trén tai khu
vuc Bién Do, An Do Duong, Vinh Oman va Vinh Arabia. Cac loai bc bién
thuong c6 ham lugng KLN 16n hon so véi cac loai dong vat nhuyén thé khac.
Nguon 6 nhiém KLN tai day duogc chi ra 1a do su xa thai tir cac khu cong nghiép
ven bién va cac khu khai thac khi d6t trén bién, ngoai ra ngudn 6 nhiém co thé

ké dén su 10 ri trong qua trinh khai thac khi d6t trén bién [4].

Trong nghién ctru danh gia KLN ¢ dong vt nhuyén thé hai manh tai
vung Apulian, cac dir liéu thu duoc vé ham luong KLN trong nhuyén thé hai
manh vo dugc so sanh vai dit liéu duoc tim thiy trong cic nghién ctru giam sat
vé ty 1& KLN trong ndm 1981 ¢ Bién Ty Béac Pia Trung Hai, nim 2003 & Bién
Tyrrhenian va ndam 2010 ¢ Thai Binh Duong (Chile). Cac b bién khong 1am
déy 1én mdi ban tAm vé sire khoe, vi trong 3 nam dugc xem xét, chi c6 mat mau
cho thay mtrc Cd gan véi gi6i han cho phép (1,11 + 0,21 mg/kg trong luong
w6t). Khi d6, ham luong Hg khong dang ké so véi giéi han cho phép (0,50 mg
/kg), c6 thé do nhuyén thé hai manh vé chiém vi tri rat thap doc theo chudi thirc
an nén chung khong thé tich lily sinh hoc chat gdy 6 nhiém nay. Hon nita, S0
sanh véi dit liéu tai lidu cho thay su khac biét dang ké vé mirc d6 Cd: cic bd bién
Trung tim Tyrrhenian ctia Y va cac bo bién Tay Bac Dia Trung Hai cho thay
muc d6 Cd cao hon bo bién Apulian. Su 6 nhiém Pd thép hon doc theo bo bién

Apulian so voi 2 dia diém khac duoc xem xét [5].



Nghién ctru hién tai cho thdy cac loai hai manh v tir bo bién phia bic
Trung Java (Indonesia) bi 6 nhiém boi cdc KLN (Cd, Pb, Cu, Zn) trong cac md
mém ctia ching. Nong do cta ching di vuot qua gidi han téi da c6 thé chap
nhéan dugc (MAL- the Maximum Acceptable Limits). Noi dung cua Cd da vuot
xa MAL trong a.plueronectes (ca bep-mot loai ca sdng dudi tang ddy). Trong
khi, Pd da vugt qué gié tri cia MAL trong C.gigas (hau Thai Binh Duong) va
A.granosa (SO huyét), va ham luong Cu trong c.gigas cling da vuot qua MAL.
nhimg két qua nay di chimg minh rang cac loai hai manh vo tir bo bién phia
béac ctia Trung Java c6 thé gy hai cho thuc pham. Vi vay, diéu quan trong 13
phai theo ddi dinh ky néng do cac KLN trong hai manh vé ma nguoi déan tiéu
thu vi 1y do strc khoe cong ddng. nong do cac KLN trong mé mém ciia dong
vét nhuyén thé hai manh vo dugc bat tir bd bién phia bac Trung Java ting theo
thtr tu sau: Cd <Pb <Cu <Zn [6].

1.1.2. Tinh hinh nghién cvwu tai Viét Nam

Nhiéu nghién ctru & Viét Nam da danh gia vé dia sinh thai ven bién.
Trong do, tac gia L€ Thi Trinh [7] da danh gid su tich Iy va rui ro sinh thai cua
mot s6 KLN trong tram tich tai song Han, thanh phd Pa Ning. Két qua da cho
thdy ham luong trung binh cua cac kim loai gdm As (9,16 mg/kg), Cd (0,083
mg/kg), Cr (52,5 mg/kg), Cu (45,4 mg/kg), Pb (23,2 mg/kg), Zn (41,1 mg/kg).
V&i mitc d6 6 nhiém rat nho, Cd tai vung luu vuc ctra song Han chua co dau
hiéu 6 nhiém. Bén canh d6, nghién ctru ndy ciing da tinh toan hé so rui ro sinh
thai tiém an cia cac kim loai nghién ctru. Két qua nghién ctru cho thay thay
murc do rui ro cua cac kim loai tai khu vuc nghién ctru tang dén theo thi ty Zn
< Cd < Cr<As <Pb<Cu. L& Thi Trinh va cong su [8] cling da nghién ciru sy
tich lfiy va rui ro sinh thai cua mot s6 KLN trong trAm tich mat khu vue ha luu
song Pay. Nghién ctru di tién hanh tai ving ha luu song Day véi 22 mau trim
tich. Két qua nghién ctru da phat hién ra sy c6 mat ctua cac kim loai véi ham
lurong twong ing nhu Cu 15,8 + 82,6mg/kg; Pb 13,1 + 72,1 mg/kg; Cd 0,189 +
2,43 mg/kg; Cr 16,1 + 97,3 mg/kg co trong mau tram tich tai ving ha luu song
bay. Chi s6 ruai ro sinh thai tiém nang cua cac kim loai dao dong tur 11,4 dén

78,7 ching té khu vuc nghién ctru c6 muc dd rui ro kim loai & muc thap dén



vira phai. Mot s6 nghién ctru khac ciing danh gia dia sinh thai ven bién vé mit
dia chit va dia kién tao, chi ra sy da dang vé hé sinh thai trAm tich. Tuy nhién
con it cac nghién ctru chuyén sau, danh gia vé ham luong KLN c6 trong trim

tich bién cling nhu sinh vat day tai khu vuc bién [8].

Tac gia Lé Quang Diing va cac cong su, Vién tai nguyén va moi truong
bién thuc hién trong khoang thoi gian 2012 dén 2013 véi nhiém vu danh gia
ham lugng mot sé KLN (As, Cd, Mn, Cr, Co, Cu, Pb, V va Zn) trong hau da va
ngao tai bo bién Hai Phong. Nhiém vu da xac dinh dugc ham lugng tich liy
KLN trong 2 loai dong vat nhuyén thé. Dir liéu thu duoc trong qua trinh thuc
hién 14 nhimg théng tin, dir liéu co gia tri cao, co thé coi 1a ngudn tu liéu nén
dé so sanh, d6i chiéu, dua ra tim nhin chung trong cac nghién ctru khac thuc
tai khu vuc nghién ctru sau nay. Nghién ctru ¢on chi ra mot s6 dic diém sinh 1y
ctia sinh vat duoc xac dinh anh hudng dén kha ning tich lily KLN trong cdc mo
sinh vét va cac mdi twong quan gitta kha nang tich lily ham luong KLN trong
mo véi d6 tudi, kich thude cua sinh vat. Pay 1a nhiing dit liéu quan trong cho
cac nghién clru sau nay st dung sinh vat danh gia chat luong moi truong chung
phan bd. Nghién ctru da chi ra hau da c¢6 uu thé trong viéc lya chon loai lam
sinh vat chi thi @& quan tric 6 nhiém KLN trong mdi trudng ving bién ven bd
Hai Phong. Nghién ctru da budce dau di xay dung hudng dan sir dung hau da
lam sinh vat chi thi quan tric méi truong bién ven bod. Trong tong sé cac KLN
duoc dé tai lva chon, cac kim loai c6 ham luong cao hon bao gém: Zn, Cu, Mn
va As, trai lai cac KLN khéac nhu Cd, Co, Cr, Pb va V lai c6 ham lugng thép
hon. Tuy nhién, ddi v6i mdi loai khac nhau thi c6 kha nang tich liy KLN khac
nhau. Theo nhu phan tich cua dé tai di v6i ngao, xu thé ham luong KLN tich
lity theo thtr ty nhu sau Cd < Pb < Cr < Co <V < As < Cu < Mn < Zn, d6i véi
hau lai c6 xu hudng tich liiy nhu sau Cr <Pb<Co<V <Mn=As< Cu<Zn
[9].

Hién nay, trong nuéc di c6 rat nhiéu dé tai lién quan dén danh gia KLN
O thuc phém no6i chung va & dong vat 2 manh vo noi riéng va dia diém thyc
hién duoc trai dai tir ven bién phia Bac dén ving ven bién phia Nam. O cac khu

vuc cira song tai khu vuc mién Trung ciing da duoc phat hién hién twong nhiém



KLN trong 4 loai nhuyén thé hai manh v6 bao gdm: vem xanh, hén, ngao dau
va hau. Ham luong Pb trong cac loai hai manh vé nay 1a diéu dang cha y boi vi
& ca 4 loai thi két qua chi ra ham luong chi déu cao hon gidi han cho phép cua
BO Y té (QCVN 8-2:2011/BYT). Vi vy, can dua ra nhitng canh bao sém 13 hét
strc can thiét ddi véi viéc khai thac va tiéu thu dong vat hai manh vo tai cac ctra
song, ven bién khu vyc mién Trung noi riéng va toan bo khu vuc ven bién nudc
ta n6i chung. Moi truong song, dic tinh cua sinh vat va thoi gian thu mu 1a
cac nguyén nhan c6 thé lam anh hudng dén su tich lity thity ngan, crom, cadimi
trong 4 loai dong vat nhién thé. Tuy nhién, ham lugng chi lai khong c¢6 su phu

thudc nhiéu vao cac yéu t6 trén [10].

Dé tai “Pdnh gid dia sinh thdi viing ven bién phia Bac théng qua tich lily
kim loai nang trong dong vdt day” cua Vién Cong nghé moi truong — Vién Han
lam Khoa hoc Cong ngh¢ Viét Nam, nam 2022 da dé cap van dé danh gia tich
lity KLN trong mot s6 loai dong vat nhuyén thé hai manh v6. Phan tich mot s6
KLN trong nudc trong co thé ngao, hau va danh gia dja sinh thai khu vuc bién
thong qua tich liiy ham lugng KLN trong ngao va hau da cling dugc nghién ctru
[11].

Moi trudng sdng ctia dong vat day 1a mot trong nhitng ddi trong thudng
dugc nghién ctiu danh gid va xac dinh mirc d§ anh hudng cling nhu danh gia
ngudn gy 6 nhiém KLN ddi véi mdi truong nude do ¢ kha ning phan anh
chat lugng moi truong trong thoi gian hién tai. Him luong kim loai trong dong
vat day thuong 16n hon nhiéu so véi méi truong nudc va c¢6 modi quan hé voéi
ham lugng cac ion tan trong nudc. Cac kim loai trong moi truong nude cd kha
nang tich Ity vao dong vat day thong qua cac qua trinh ti€u hoa thirc an. Sy tich
lity kim loai vao dong vat day dén tir hai ngudn 13 ngudn nhan tao va ngudn tir
nhién. Nguon tu nhién gdm cac kim loai nam trong thanh phan cia dat d4 xam
nhdp vao moi truong nudc thong qua cac qua trinh ty nhién nhu: phong hoa,
x01 mon, rua troi. Ngoai ra, cac hién tugng thot tiét va phun trao nui ltra cling
dong gop 1am 6 nhiém kim loai trong moéi trudng. Mic du cac kim loai 1a cac
nguyén tb tu nhién xuat hién trong 16p vo Trai dat, hau hét cac 6 nhiém déu do

cac hoat dong cua con nguodi nhu: khai khodng, cong nghiép, nong nghiép, y



té, d6 thi... Céac kim loai nay sau khi di vao nudce s¢ tich liiy vao cac sinh vat
thay sinh.

Viéc khu vuc nudi trong bi 6 nhiém c6 thé dan t6i chat luong thuy san bi
giam sut. Pac biét ham luong cac KLN thuong dugce xem mdt trong nhitng yéu
t6 quan trong dugc str dung dé danh gia chat lugng thity san. Vi vy, phén tich
va danh gia ham luong mot s6 KLN tich liy trong dong vat nhuyén thé hai
manh vo tai cac khu vuc ven bién Viét Nam dé tir d6 danh gid h¢ s6 tich Ity
KLN trong céc loai dong vat nhuyén thé hai manh vé dé sém c6 canh bao 6

nhiém KLN trong ngudn thuc pham tir thily hai san 1a rat can thiét [12].
1.2. Kim loai ning va d{c tinh
1.2.1. Kim logi ndng

Pinh nghia: Kim loai nang la kim loai cé khdi luong riéng 1on hon
5g/cm?® nhu: Crom (Cr) (7,15 g / cm®), mangan (Mn) (7,21 g/ cm®), Cadmium
(Cd) (8,65 g/ cm®), Chi (Pb) (11,34 g/ cm®), Thuy ngan (Hg) (15,534 g/ cmd),

... duoc chia thanh ba loai.
- Kim loai doc (Hg, Cr, Pb, Zn, Cu, Ni, Cd, Co, Sn, Mn, ..),
- Kim loai quy (Pd, Pt, Au, Ag, Ru),
- Kim loai phong xa (U, Th, Ra, Am, ...) [13].

Tén tai & dang nguyén t6 ty do KLN khéng doc, nhung lai ¢6 doc tinh
cao & dang ion vi nd c6 thé lién két voi cac chudi cacbon ngan kho loai bo va
gy doc. KLN khong phan hiy sinh hoc va khong doc & dang nguyén t6 tu do,
nhung rat nguy hai d6i véi sinh vat & dang cation ctia no do kha ning lién két
vGi cac chudi carbon ngén, tich tu trong sinh véat trong nhiéu nam. Mot sb
nguyén td doc hai ddi vé6i con nguoi, bao gém chi, thuy ngan, nhom, asen,
cadmium va niken. Mot s kim loai nang co trong co thé va can thiét cho suc
khoe con ngudi, chang han nhu: sat, kém, magie, coban, mangan, molipden,
dong. Mic du véi mot lwong nho nhung né tham gia vao qua trinh trao ddi chat.
Tuy nhién, néu luong cac nguyén té can thiét qua nhiéu co thé gay nguy hai
cho céc co thé séng. Cac nguyén tb kim loai con lai 1a cac nguyén t6 khong can

thiét va co thé gay doc cao khi tdn tai trong co thé, v4i doc tinh chi xuét hién
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sau khi di vao chudi thtc an ¢ dang ion kim loai. Chung xam nhap vao co thé
qua cac con dudng ndi hip nhu ho hap, tiéu hoa, qua da. Dic biét can chu ¥ dén
cac kim loai dgc hai nhu Pb, Hg, Cd, Cr va Ni.

Du biét KLN rat quan trong di v6i con ngudi nhung KLN c¢6 trong nude

lai gdy ra nhiéu tac hai dén strc khde ctia chung ta nhu:

+ Sir dung nudc 6 ham lugng KLN qué cao gdy nguy hiém cho stc khoe
con nguoi vé lau dai. Su tich tu mét luong 16n KLN trong co thé c6 thé dan dén
nhiéu bién chirng nghiém trong, bao gém co it cac bo co, ton thuong ndo,
KLN tiép xtc véi mang té bao va anh huong dén qua trinh phan chia DNA, dan
dén thai chét luu, di dang va co thé gay quai thai thé he.

+ Mot s6 KLN ¢6 thé gy ung thu: ung thu da, ung thu vom hong, ung
thu da day ...

+ Khi sir dung ngudn nude bi nhiém KLN, thanh phan nudc bi mat di va
thay vao d6 1a ngudn nudc chira nhiéu doc té c¢6 hai anh hudng dén qua trinh
chuyén hoa, hap thu dinh dudng va bai tiét chat dinh dudng cua co thé, kim
ham sy sinh truéng va phat trién. Bénh duong tiéu hoa, bénh tim mach, bénh

h¢é than kinh... tir §6 ma ra.

+ Ngoai ra, viéc sir dung nuéc nhiém KLN gay kich tng da, tich tu 1au

ngay dan dén viém da, cac bénh ngoai da, man ngua...
1.2.2. Bgc tinh cia kim logi ngng

Khi lién két cac chudi carbon ngan thi KLN s& gay nguy hiém cho con
nguoi va sinh vat dudi dang cation va c6 thé tich tu nhiéu nim trong co thé sinh
vat. Nhung & dang nguyén t6, KLN lai khong bi phan hay hay gdy doc hai cho
co thé sinh vat. Co khoang chuc cac nguyén t6 kim loai c6 kha ning giy doc
ning trong co thé ngudi, bao gdm chi, asen, thily ngin, nhom, cadmium va
niken. Mt s KLN lai c6 1gi cho co thé 1a sit, kém, magie, coban, mangan,
molypden, d6ng. Mic du véi mot lugng nho, nd tham gia vao qua trinh trao doi
chat. Tuy nhién, luong du thira cac nguyén té can thiét co thé gy nguy hiém
cho cac co thé séng. Phan du thira ctia cac KLN 1a phan khong can thiét, khi

ton tai trong co thé con nguoi ching c6 doc tinh manh, cac KLN nay co thé ké
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dén nhu cadimi, nhom, asen, thuy ngan, bach kim, chi, niken va céc hinh thai
khac cua cac KLN. KLN ¢6 thé di vao trong co thé qua hé thong ho hap, hé
thong tiéu hoa, hodc co thé 1a hé thong bai tiét qua da...

Cadimi:

Cadimi 1a mét kim loai duoc str dung nhiéu trong cong nghiép luyén kim.
Cadimi duoc ing dung manh mé trong cac hoat dong san xuat hop kim c6 diém
nong chay thép, ma dién, san xuit vat liéu ban din va chat tao mau. Nhung
ngay ca & nong do rat thap, cadmi 1a mot kim loai c6 doc tinh cao dbi vai sirc
khoe con ngudi, va cadmi cuc ky ¢ hai. Rat co thé tich lity sinh hoc. Khi vao
co thé, nd phé hily cac enzym lién quan dén cic qua trinh sinh hoc, kém, magié

va canxi, 1am ton thuong gan va than, gdy lodng xuong va ung thu.

Trong tu nhién, ham lugng trung binh cta cadimi la khoang 0,1 ppm la
dugc. Quing cadimi nguyén td rat hiém va chu yéu ton tai & dang hdn hop cua
CdS va duoc khai thac cung vai cac kim loai nhu Cu, Zn va Pb.

Trong phan tram tich song, ndng d6 cadimi tham chi con cao hon so v&i
moi trudng nudc, ham luong co6 thé 1én dén 9 ppm. Con nguoi va bat ngudn tir
nudc thai tir cac nganh céng nghiép sir dung Cd, chang han nhu: Lép phu bao
vé cho thép, chat 6n dinh cho PVC (Polyvinylchloride), chat tao mau cho nhua
va thity tinh, va nhiéu ché pham hop kim 12 cic ngudn phat thai 6 nhiém Cd
trong tram tich s6ng. Mot kim loai duoc sir dung trong cong nghiép luyén kim
dé tao ra cac san pham nhya. Cac hop chét cadimi dugc st dung trong san xuat

pin. Cadmium xam nhép vao co thé con nguoi qua duong ho hap va thirc an.

Cd 1a mét kim loai c6 doc tinh cao d6i voi co thé con nguoi va cac loai
dong vat thity sinh. Nhiéu nghién ctru di chi ra nhitng nguoi hut thude 14 co
nguy co tiép xtc véi cadimi cao hon. Cadimi di vao co thé s& tich tu trong than
va xuong. N6 lam suy giam hoat dong ciia mot s6 enzym, ung thu phoi, thung
véach ngan miii, gay tang huyét ap, ri loan anh huéng dén chirc ning cua than,
huy hoai tay xuong, anh huong dén hé noi tiét, huyét hoc va tim mach [13].
Hinh 1.1 thé hién hinh anh cac ddu hiéu nhiém Cd va Hg ddi véi strc khoe con

nguoi.
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Binh thudng Loang xucng M s

Hinh 1. 1. Mt s6 biéu hién ciia 6 nhiém Cadimi (Cd) va thily ngan (Hg)
& con nguoi

Thuy ngén:

Thily ngan xuét hién nhiéu trong 16p vo Trai dat, thiy ngan duoc dua
vao mdi truong boi hoat dong phun trao cua nui Iira, qua trinh phong hoa va
hoat dong san xuat cia con ngudi. Mot s6 hoat dong clia con nguoi 1a nguyén
nhan chinh gy ra phat thai thuy ngan, dac bi¢t 1a cdc nha may nhiét dién than,
d6t than trong nudc dé sudi 4m va niu n, cac quy trinh san xuat céng nghiép,
10 @6t chat thai va thuy ngan, vang, va cac két qua cua qua trinh khai thac kim
loai.

Thuy ngan ton tai & nhiéu dang, bao gdm nguyén td, vo co va hitu co.
Cac dang thily ngan nay c6 ddc tinh va tic déng khac nhau d6i véi hé than kinh,
tiéu hoa va mién dich ciling nhu phoi, than, da va mat. Thily ngan nguyén t6 va
methylmercury rat doc ddi véi hé than kinh trung wong va ngoai vi. Hit phai
hoi thuy ngan c6 thé c6 nhimg tac dong bat loi dén hé than kinh, hé tiéu hoa,
hé mién dich, phoi va than va co thé gay tir vong. Mudi thuy ngan vo co co hai
cho da, mit va duong tiéu hoa, c6 thé gay ngd doc than néu dn phai. Than kinh
va r6i loan hanh vi c6 thé xay ra sau khi hit phai, nudt phai, hoac da tiép xuc
v6i cac hop chét thuy ngan khac nhau. Thay ngan 1a mot kim loai 16ng ton tai
trong mdi trudng va tich ty sinh hoc trong chudi thirc dn. Thiy ngan & dang
nguyén t6 c6 dc tinh thap, nhung hoi, hop chat va mudi ciia né cé doc tinh cao
va c6 thé gay hai cho hé than kinh, tiéu hoéa, ho hap, mién dich va than. Thuy

ngan tho4t ra tir chat thai chia thuy ngan c6 trong méi truong (dat, nudce, khong
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khi, trAm tich, thuc vAt, v.v.) hoic tich ty trong chudi thirc &n va di vao co thé
con ngudi truc tiép qua hai san hodc tiéu hoa hoi thuy ngan, d6 13 hip thu boi

tdc cia con nguoi.

Thuy ngan rat doc khi hit phai vi né dé bay hoi ¢ nhiét d6 phong. Thiy
ngan phan ing vdi cac axit amin chira luu huynh, hemoglobin va albumin. N6
c6 kha nang lién két v6i mang té bao, 1am thay ddi ham luong kali, thay d6i can
bang axit-bazo trong md va gy thiéu hut ning luong té bao than kinh. Thuy
ngan (Hg) 12 mot kim loai c6 ddc tinh cao, tiép xuc qua dudng ho hap hoic nudt
phai. Tré em bi nhiém doc thiy ngan phat trién tim than phén liét, co giat khong
tu chu. Trong méi trudng nude, methylmercury 13 dang ddc nhat cua thiry ngan,
phé v& cac nhiém sac thé va ngin can qua trinh phan chia té bao. N6 tin cong
hé théng than kinh trung wong, hé thong noi tiét, anh huong dén miéng, co ham

va rang, va c6 thé gay ra di tt bam sinh [13].

Chi 1a mét trong nhitng nguyén t6 c6 doc tinh cao déi véi con ngudi va
dong vat. Khi vao co thé, chi & dang kim loai lién két voi mot s6 enzym va can
tré cac hoat dong cua co thé. Khi luong chi trong mau trén 50 pg/dl sé dan dén
nguy co thiéu mau, thiéu sic t6 da, hong cau khong on dinh. Khi luong chi
trong mau trén 80 pg/dl s& gdy ra cac bénh vé than kinh vdi cac biéu hién nhu

giam kha nang diéu tiét co thé, giam y thuc, kho van dong, hon mé va co giat.

O diéu kién pH cao, chi tré nén it hoa tan hon do tao phirc voi cac hop
chat hitu co, két tia dudi dang oxit, hydroxit va lién két voi oxit va silica tir dat
sét vai oxit va silica do d6 ¢ pH cao chi ¢ dang kim loai ¢6 kha nang tich 1y
sinh hoc thap. Tuy nhién, & pH thap hon, kha ning tich liy sinh hoc cua chi
tang dan.

Trong vo Trai dat, ham luong chi trong khoang 17 ppm. Chi thuong duoc
tim thay dudi dang quang cing véi Zn, Ag va (pho bién nhat) Cu va duoc thu
hoi ciing véi cac kim loai nay. Trong ty nhién, khoang chi chil yéu 1a galenit
(PbS) ngoai ra con cé cac khoang co6 chira chi nhu cerussite (PbCO3) va angleite
(PbSO.) .

13


http://vi.wikipedia.org/wiki/Qu%E1%BA%B7ng

Trong cong nghiép, kim loai chi dugc st dung trong nhiéu linh vuc khac
nhau nhu: cong nghiép san Xuat pin, ché tao dc quy, son, nhua, luyén kim...
Do do, luong chi nhan tao phat thai chu yéu tr cac hoat dong san XUt cong
nghiép va tiéu thu cong nghiép nhu: cong nghiép luyén kim, dc quy, pin, son,

nhua va cac lang nghé tai ché nhuya, chi, ...[11].

La mdt nguyén t6 ¢6 doc tinh cao ddi véi strc khoe con nguoi, nd co dac
tinh dac trung 1a kh6 dao thai mot khi da di vao co thé, nhung sé tich tu theo
thoi gian va gy doc. Chi 1a chat doc ddi v6i hé than kinh trung wong va ngoai
vi va anh hudéng dén cac enzym c6 nhém hydro hoat dong. Ngudi bi nhiém doc
chi c6 rdi loan hé théng tao mau (tay xwong). Tty theo mirc 46 ngd doc ma dau
bung, dau khdp, viém than, cao huyét ap, dot quy, nang co6 thé dan dén tir vong.
Khi vao co thé, chi rat khé dao thai ra ngoai, nhung né sé tich tu theo thoi gian
va ¢ dic tinh thai doc tuyét voi. Chi xam nhap vao co thé con ngudi qua nudce
ubng, khong khi, thuc pham bi nhiém chi. Chi tich tu trong xwong va trc ché

chuyén hoa canxi bang cach @c ché chuyén héa vitamin D [13]. Hinh 1.2.

Hinh 1. 2. O nhiém chi va tac hai ciia 6 nhiém chi doi v6i con nguoi

1.2.3. Qua trinh tich liiy sinh hoc

Su ton luu méi truong don doc cua hoa chét c6 thé dan dén nhiing mbi
nguy hiém tiém 4n hay hién hitu d6i v6i sinh vat. Mot khi duoc hép thy, hoa
chét phai tich luy trong co thé dén nhitng mirc du dé gay ra doc. Su tich luy
sinh hoc hay sinh tich luy dugc dinh nghia 1a qua trinh sinh vat tich luy cac hoa
chat ca truc tiép tir méi truong phi sinh hoc (nghia 1a nudc, khong khi, dat) va
tir cac nguodn dinh dudng. Cac hoa chat méi truong chu yéu dugc hap thu boi

co thé bé'mg su khuéch tan thu dong. Cac vi tri chu yéu hép thu hoé chét bao
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gdm cac mang phdi, mang va éng tiéu hoa. Trong khi d6 mang loc (da) va cac
cdu trac lién quan (vay, 16ng, toc,...) lai 1a rao chin bao vé khoi nhiéu thuong
tdon méi truong, mac du vay mat sb6 hoa chat co thé héip thu tdt qua da. MOi
truong nudc 12 noi cha yéu ¢ d6 cac hod chat wa md di qua rao chan giira moi
truong phi sinh hoc va sinh hoc. HO, song, bién dugc xem la bé chira cic hoa
chét.

C4c sinh vat nude thuong cho mot lugng nudce cuc 16n di qua cac mang
hé hép cua ching(mang) va hoa chit dugc chiét khoi nude o day. Cac sinh vat
nudc cé thé tich luy cac hoa chat wa dau va dat t6i ndng do co thé cao hon gap

boi so v&1 nong do cua hod chat tim thay trong moi truong.

Vi hoa chat phai di qua 16p kép lipit cia cac mang dé di vao co thé, kha
nang sinh tich luy hoa chat c6 su tuong quan duong voi do tan lipit (40 ua dau).
N6i cach khac, d6 sinh tich luy hoa chat tir méi truong cua sinh vat nude phy
thudc vao ham luong lipit ciia co thé, vi lipit co thé 1a noi dau tién luu giit cac

ho4 chét.

Céc hoa chét ciing c6 thé dugc van chuyén doc theo chudi thirc an tir sinh
vat mdi dén dong vat an thit (sy chuyén dbi dinh dudng). Dbi v6i cac hoa chat
wa dau cao, sy chuyén d6i nay c6 thé dan dén ndng d6 cua hoa chit voi mdi
vong tang dan luy tién (sinh khuéch dai). Sy sinh tich luy c6 thé dan dén su
khoi dau manh liét chdm cua tinh doc, vi cac chat doc co thé lac dau bi ¢o lap
¢ noi du trir lipit nhung c6 thé duoc huy dong tdi1 vi tri dich gay doc khi kho du
trr lipit nay dugc sir dung. Vi du: lipit du trir thuong dugc huy dong trong su
chuén bi sinh san. Su tiéu lipit c¢6 thé gy ra su giai phong chat doc wa lipit dan
dén tac dong doc. Cac anh hudong nhu vay c6 thé gy chét cac sinh vat trudng
thanh khi chiing sép dén thoi ki sinh san. Cac hod chat ua lipit cling c6 thé dugc
truyén sang hau bdi trong lipit duge lién két v6i noan hoang cia sinh vat dé
trimg hodc sira cia dong vat co v gay ra doc cho hau bdi ma khong hién dién

O sinh vat me.

Céc yéu td anh huéng dén sinh tich luy: Sinh tich luy chiu anh huong
bai mot sb yéu t6. Trude hét 1a tinh t6n luu méi trudng. PO sinh tich luy hoa

chit duoc biét 1a néng dd c6 mat trong moi truong. Cac hoa chat dé dang bi
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loai khoi méi trudng ndi chung khéng c6 kha ning dé sinh tich luy, trir truong
hop chit 6 nhiém lién tuc dugc dua vao moi truong. Nhu da co dé cap o trén,
d6 ua dau 12 yéu t quyét dinh chu yéu ctia kha ning sinh tich luy hoa chét. Tuy
nhién, cac hoa chat wa lipit cling c6 khuynh huéng 16n ddi voi su hap thu 1én
tram tich, 1am cho ching mét kha ning sinh tich lu§ do qua trinh loai khong
phan huy nay. Vi du, su hip thy cua benzo[a] piren 1én cac axit humic da lam
giam kha nang sinh tich luy cta ca thai dwong theo hé sb ba. C4 & cac hd thiéu
dinh dudng c6 mc chat ran lo limg thap tich luy DDT nhiéu hon so véi ca

séng & cac ho phi dinh dudng c6 ham luong chit ran lo ling cao

Mot khi duoc hép thu bai sinh vat, sb phan cua chit 6 nhiém s& anh
huong dén su sinh tich lu§ cta nd. Cac hoa chat dé bi sinh chuyén hoa thanh
san pham dé tan trong nudc hon, it tan trong lipit va do d6 it bi co lap trong céc
pham vi lipit, dé duoc thai loai khoi co thé. cac hoa chat nhay cam dbi véi su
sinh chuyén hoa (pentaclophenol, tris (2,3-dibrompropyl) photphat) it c6 kha
nang du doan dya trén dg ua lipit hon so v&i chit va lipit c6 sy nhay cam doi

v6i sy sinh chuyén hod thap.

Khi céac sinh vat bj nhiém céac kim loai va ban kim loai trong mdi truong
tuong tng ctia chiing, cac nguyén té dugc hap thu vao trong hodc 18n trén co
thé sinh vat mot cach chu dong hodc thy dong, tuy thudc vao nguyén td va céac
diéu kién méi truong. O vao thoi diém cin bang, co thé sinh vat thudng chira
mot nong dd kim loai cao hon trong cic mo cta nd so véi méi trudng xung
quanh cta né (nudc, bun xa léng, dat, khong khi,...). Hién tuong nhu vay duoc
goi 1a “sinh tap trung” hay 1a “sinh tich liiy” (hai danh tr nay c6 su phéan biét
chut it, sy sinh tap trung c6 thé ding, con sinh tich lity 1a su tp trung lién tuc
sudt ca doi séng sinh vat). Dé danh gid su sinh tip trung hodc sinh tich liy
nguoi ta st dung h¢ sb sinh tap trung hodc h¢ s6 sinh tich Ity F, 1a ti ) néng
d6 kim loai & trong co thé véi nong do kim loai & trong mdi trudng sat gan
xung quanh. Chang han, cac loai nhuyén thé hai manh vo c¢6 thé chira thity ngén
va catmi & muc 16n gip hang trim nghin 1an so véi cac mic kim loai nay &

trong nude noi ching séng ( F=100.000).

Su tap trung cac kim loai trong co thé nguoi chu yéu 1a tr nudc uong va
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thuong 1a thip khong gy anh hudong truc tiép t6i stre khoe, trir trudng hop nude
chira nhimg kim loai ndy ¢ ndng d6 cao ma khong duoc xir Iy. Ciing giéng nhu
truong hop cua cac hoa chét hitu co doc, lugng céc kim loai nhiém vao co thé

la qua thirc an va thudng cao hon nhi€u so v&i nhiém tir nude uong.

Mirc d6 chét tich lily trong co thé ngudi hodc bat clir mot co thé nao khac
phu thudc vao tdc do R dua chat vao co thé tir ngué)n, thi du su cung cép thire

an, va co ché theo d6 chat dugc dao thai, nghia 1a sy ha xudng thap cua né [13].
1.3. Céc chi sé danh gia tich lily ddi véi sinh vat
H¢ sé tich liiy sinh hoc (Bioaccumulation Factor- BAF)

BAF 1a mot gid tri mo tad mirc 0 ma cac chit duoc hép thu hodc tich liy
vao cadc mo cua sinh vat thuy sinh tir nudc truc tiép va tu thuc phém hoac cac
vat liéu an vao khéac c6 chira cac chét tich lily va thuong duoc do bang ty 16
ndng d6 cua chat trong mé sinh vat séng so véi ndng do ctia né trong moi trudng
nudc trong cac tinh hudng tiép xic véi chat xay ra tir ca nude va chudi thirc an
[14].

Thong qua danh gia ham luong mot s6 KLN tich luy trong dong vat
nhuyén thé hai manh vé va nudc, so sanh véi cac quy chuan hién hanh dé danh
gia, xac dinh mirc do 6 nhiém. Cac chi s6 vé ham luong KLN duoc quy dinh
trong Quy chuan Viét Nam 8-2:2011/BYT vé gidi han 6 nhiém KLN trong thuc
pham [15]. Déi voi miu nude bién s& duoc so sanh theo Quy chuan Viét Nam
10-MT:2015/BTNMT vé chét lugng nudc bién tir 46 dénh gia dugc sy 6 nhiém
nudc bién trong mdi trudng bién cac khu vuc lwa chon nghién ciru [17]. Panh
gi4 rui ro sinh thai trong nghién ctru bang cach tinh toan chi s6 chuyén hoa, tich
luy sinh hoc BAF. Chi sb nay cho phép danh gia kha ning tich lily kim loai
trong co thé sinh vat, trong phan an duoc ma con ngudi st dung dé 1am thuc
pham. Hé s6 nay nghién ctru gitip dénh gia so b tinh trang 6 nhiém kim loai
clia mdi trudng sdng dén cac loai dong vat nhuyén thé hai manh vo, cac loai
sinh vat thily sinh séng trong méi truong. Thong thuong & ciing mot loai dong
vat nghién ctru ty 1é ndy thuong cb dinh & mot mire nhét dinh trong moi truong

song t6i wu nhat. Viéc xuét hién cac ham lugng KLN d6t bién trong moi truong
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séng nhu trong nudc anh huong t6i chat luong va ham luong cua ngao.

Ham luong kim loai trong cac loai dong vat nhuyén thé hai manh vo
thuong duoc xac dinh trong phan thit dn duoc ctia ngao sau khi duoc dong hoa
mau Va phan tich theo quy trinh chuan trong phong thi nghiém. Ham lugng kim
loai trong nudc duge tinh theo ndng do ting kim loai trong mau nudc cing khu
vuc thu thap mau dong vat nhuyén thé hai manh vo. Viéc danh gia hé s6 BAF
phan anh méi lién hé gitta ndng d6 cac chét trong mdi trudng nude ma sinh vat
sinh séng va tich lily cac chit 6 nhiém trong co thé sinh vét sdng trong mdi truong
d6. Chi s6 BAF sé& dugc so sanh véi 1, khi hé s6 BAF 16n hon 1 don vi nghia la
su tac dong hay tich liiy kim loai ddi véi sinh vat 1 cao hay méi trudng ctia khu
vuc nghién ctru dang bi 6 nhiém. Khi chi s6 nay nho hon 1 don vi nghia 1a sinh
vat danh gid it hap thu cac loai kim loai ndy hodc trong moi trudng khu vuc

nghién ctru ¢6 chira ham lwong 6 nhiém cho phép, hodc thap hon [17].

Trong nghién ctru ndy, hé s BAF s& duoc danh gia dbi voi mot sd KLN
nhu Cd, Hg va Pb trong loai ngao trang (Meretrix lyrata) nuéi tai khu vuc ven
bién Quang Ninh va Hai Phong, dong thoi qua d6 dénh gia mic do va nguy co
tich liiy KLN trong ngao trang va danh gia duoc mirc do an toan d6i véi con

ngudi khi st dung ngao trang lam thuc pham.
Chi 56 Ieo

Chi s0 I geo (Geoaccumulation Index) 1a chi s6 dé danh gia mrc do 6
nhiém bang cach s6 sanh ham lugng tong kim loai c6 trong mau véi gia tri nén

ctua kim loai d6. Chi s0 nay c6 cong thirc tinh nhu sau:

)

I = log( ¢

1,5xB
trong do:

C: Ham luong kim loai trong mau

B: Gi4 tri ham luong kim loai trong vo Trai Dat

Khi danh gia 6 nhiém theo Igeo, mic d6 6 nhiém céc kim loai dugc chia
ra 1am 7 nhom: khong 6 nhiém (<0); tir khong 6 nhiém dén 6 nhiém trung binh

(0 -1); 6 nhiém trung binh (1 - 2); tir 6 nhiém trung binh dén 6 nhiém ning (2 -
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3); 6 nhiém ning (3 - 4); 6 nhiém ning dén 6 nhiém rat ning (4 - 5) va 6 nhiém

rat ning (> 5) [7].

1.4. Mot sb quy dinh vé ham lweng kim loai ning trong thuc pham & Viét
Nam

Hién nay, cic van dé lién quan dén KLN duoc Nha nude va Chinh phu
quan tam, di c¢6 nhiéu cac QCVN va TCVN lién quan dén KNL dugc ban hanh
va duoc dua vao thuc thi. Chi tiéu kiém nghiém KLN ddc hai trong thuc phém
dugc diéu chinh boi:

- Quyét dinh 46/2007/QD-BYT vé viéc ban hanh “Quy dinh gidi han t6i
da 6 nhiém sinh hoc va hda hoc trong thuc phrflm” [18].

- QCVN 8-2:2011/ BYT Quy chuan k¥ thuat qudc gia dbi véi gidi han 6
nhiém KLN trong thuc pham [15] .

QCVN 8-2:2011/BYT do Ban soan thao Quy chuén k¥ thuat qubc gia vé
gi161 han 6 nhiém hoa hoc va sinh hoc bién soan, Cuc An toan vé sinh thuc phém
trinh duyét va duoc ban hanh theo Thong tu s6 02/2011/TT-BYT ngay 13 thang
01 nam 2011 cta Bo trudong BO Y té 14 van ban méi nhat quy dinh vé ham luong
KLN trong thuc pham. Theo QCVN 8-2:2011/BYT dua ra ham luong KLN
trong mirc cho phép ¢ dong vat 2 manh vo duogc trinh bay trong Bang 1.1.

Bang 1.1. Ham lwgng kim loai nang trong mirc cho phép

¢ dong vat 2 manh vé [15]

Kim loai nang Ham lwgng (mg/kg)
Cd 2,0
Pd 1,5
Hg 0,5

Duya theo QCVN 8-2:2011/BYT di dua ra cac thong sb lién quan dén
luong dn hang ngdy va hang tuan c6 thé chap nhan duoc ddi véi co thé cta con

nguoi. Anh hudéng ctia cac nguyén t6 kim loai nang vadi stc khoe con nguoi
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cling dd dugc nghién ctru tir rat 1au va duoc khuyén nghi khong nén vuot qué
murc dung nap vao hang ngay (Provisional value for a maximum tolerable daily
intake - PMTDI) va hang tuan (Provisional Tolerable Weekly Intake - PTWI)
dugc chi ra trong Bang 1.2.

Bang 1.2. Lwong in vao hang tuin c6 thé chip nhin dwoc tam thoi [15]

Kim loai nang PTWI (mg/kg thé trong)
Cadmi (Cd) 0,007
Chi (Pb) 0,025
Thuy ngan (Hg) 0,005

Kiém nghiém kim loai ndng nhu vay nham danh gia tinh an toan cua cac
san pham hang hoa theo quy dinh cta phap luat, dong thoi ¢é vai trd quan trong
trong cac nghién ctiru khoa hoc nham phén tich nguy co va canh bao cac moi
nguy 6 nhiém kim loai ning trong cac linh vuc khac nhau nhu thuc phém, moi

truong.

Theo Théng tu s6 67 ngay 21 thang 12 nam 2015 cta B Tai nguyén va
moi trudng, t6 soan thao quy chuan k¥ thuat qudc gia vé chat luong nudc bién
bién soan QCVN 10 MT:2015/BTNMT dua ra cic thong s6 k¥ thuat vé quy
chuan k¥ thuat qudc gia vé chat luong nudc bién duoc chi ra trong Bang 1.3.

Bang 1.3. Gi4 trj giéi han ciia cac thong s6 chat lwong nuéc bién

vung bién ven bo [16]

Kim loai nang Gia tri gi¢i han (mg/1)
Cadmi (Cd) 0,005
Chi (Pb) 0,05
Thuy ngan (Hg) 0,001
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1.5. Khai quat vé diéu kién tw nhién va kinh té - xa hdi khu vue nghién ciru

Tinh Quadang Ninh

Quang Ninh 14 tinh c6 ca duong bién gi6i trén dat lién 1an hai phan tiép
giap v6i Trung Qudc. Tiép giap voi huyén Phong Thanh va thi trin DPong Hung
cua tinh Quang Tay la dia phan thudc huyén Binh Liéu, Hai Ha va TP. Mong
Cai véi duong bién gidi dai 132,8 km; khu vuc vinh Béc B nam & phia Bong
ctia tinh Quang Ninh; phia T4y 1a cac tinh Lang Son, Bac Giang, Hai Duong;
phia Nam giap vé6i tinh Hai Phong. Tong chiéu dai dudng bo bién 13 250 km.

Quang Ninh 12 mét tinh trung du mién ndii — ven bién, v6i hon 80% dién
tich dat lién 1 dbi ntii. Hon 2000 hon dao 16n bé trén mit bién ciing 13 nui.

Quang Ninh ¢6 trén 250km bd bién véi 2.077 hon dao 16n nhé, chiém
2/3 tong s6 dao cua ca nudce (2077/2779), trong d6 cd dén 1.030 dao da duoc
dat tén. Tong dién tich cia tat ca cac dao 1a 619,913 km?. Mot s6 hon dao phat
trién du lich ndi tiéng 1a: ddo Tran va quin dao C6 T6 (thudc huyén C6 To).
Tai viing bién ndi thuy gdm 20 dao chinh tir Bac xudng Nam cting hang nghin
dao nho thudc vinh Bai Tt Long va Ha Long [19].

Thanh phé Hdai Phong

Vi tri dia ly: Nim & phia tay cua vinh Bic Bo, la trung tam cua vung
duyén hai Pong Bic Viét Nam, cach thit d6 Ha No6i hon 100 km va bién gi6i
Trung Qubc hon 200 km. Ctra chinh huéng ra bién phuc vu thuong mai hang
hai qubc té cua toan bd khu vuc phia Bac Viét Nam va phia Tay Nam Trung
Quéc. La dau mdi giao thong quan trong ctia khu vyce phia Bic va ca nude, noi
quy tu dt 5 loai hinh giao thong chinh 1a: duong bo, dudong sit, dudng bién,
duong thuy ndi dia va duong hang khong.

Dia hinh caa TP. Hai Phong thay d6i da dang d3 phan 4nh mot qua trinh
lich str dia chat 1au dai va phuc tap. Phia bac Hai Phong duoc xem 1a mot ving
trung du v6i nhitng dong bang xen ddi trong khi d6 phan phia nam thanh phé
lai c6 dia hinh kha thdp va bang phiang cia mot ving dong bang thuan tuy
nghiéng ra bién. Puong bo bién ciia TP. Hai Phong dai hon 125 km.
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Tai nguyén bién: Mot trong nhitng ngudn tai nguyén quy gia ctia TP. Hai
Phong véi gan 1.000 loai tom, c4, voi nhimg hai san duoc thi truong thé gisi
ua chudng nhu tom réng, tdm he, cua bé, 361 mdi, so huyét, ca heo, ngoc trai,
tu hai, bao ngu va hang chuc loai rong bién c6 gia tri kinh té cao. Bién Hai
Phong ¢6 nhiéu bii cé, bii cd quanh ddo Bach Long Vi 13 bai ca 1on nhat véi
trit lwong cao va 6n dinh. Cac ving triéu ven bo, ven dao va cac ving bai triéu
& cac vung ctra song rong co td1 12.000 ha duoc st dung vira c6 kha nang khai
thac, vira c¢6 kha ning nudi trong thuy san nudc 1o va nude min ¢ gia trj kinh
té cao [20].

1.6. Khai quat vé doi twong nghién ciru — Ngao tring

Pong vat than mém hai manh vo hay nhuyén thé hai manh vo (danh
phap khoa hoc: Bivalvia, trude day goi la Lamellibranchia hay Pelecypoda) hay
16p Chan riu 1a mot 16p dong vat than mém. Chung 1a loai khong c6 dau, ciing
nhu dai rang kitin. L&p nay gém cac loai nghéu, hau, so nura, trai, di¢p, va mot
s6 khac; mot phén séng O nudc man, phén con lai & nude ngot. Pa ) ching la
dong vat an loc. Mang tién hoa thanh mot bod phan goi 1a ctenidium, mot co
quan dung dé an va thé. Chung thudng chén minh trong trAm tich, noi chiing
tuong dbi an toan trude ké thu.

V6 ctuia dong vat hai manh vo dugc cAu tao tur calci cacbonat va gém hai
manh dugc dinh v6i nhau. Hai manh vo thudng dbi xtmg voi nhau, kich thudce
v6 bién thién tir dudi mot milimet toi hon mot mét, du da sé khong vuot qué
10 cm (4 in).[21]

Ngao (hay con dugc goi 1a nghéu) 1a loai dong vat thAin mém hai manh
vo (nhuyén thé) c6 phan duc cai riéng bié¢t, thuoc ho Veneridae chuyén sé)ng 1§
vung nudc ven bién c6 d6 man cao, nhiéu dit cat soi, phan bd kha phé) bién &
vung bién nhiét d6i hodc can nhiét déi. Ngao c¢6 than hinh tron, mau tréng hoac
vang nhat. Pay 1a loai hai san c6 gia tri kinh té cao, dé nudi, khong ton nhiéu
cong cham soc. DU qué trinh trudng thanh ciia Ngao c6 rat nhiéu rii ro, nhung
v6i s6 luong trimg nhiéu, nén loai Ngao hién da trd thanh vat nudi kha dé dang,
it ton kém. Thirc an chi yéu cua Ngao 13 tao khué, cac manh vun va chit cin
hiru co trong nudc [22].
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Ngao 14 loai thuc phdm giau gia tri dinh dudng va duoc uu chudng, gitp
co thé bd sung nhiéu chit va ting cudng kha nang chdng bénh. Ngao gitip ngin
chin bénh Alzheimer va bénh thiéu méau, chong bénh viém khép, ting cuong
hé mién dich, giup diéu tiét ham luong duong trong mau, gitp rang loi khoe
manbh, t6t cho tuyén gidp, gidu chat riboflavin, giau kali, tot cho nguo1i an kiéng

va bénh tim.

Ngao ¢ ciu tao ngoai rat da dang v6i nhitng bién dbi vé hinh dang, kich
thude, bé day, mau sac. Ngao duoc cAu tao boi hai vo déu nhau. Vo chu yéu
dugc tao thanh tir ba 16p, vo1 thanh phﬁn chinh la canxi cacbonat. trong cung la
16p xa cir, & gitta 12 c6 hinh lang try, tan sac, 14 thanh phan chinh cdu tao nén
vo, ngoai cung 1a 16p simg, 10p 4o thudng xuyén bi bién mat do bi bao mon
hodc thoi tiét [23], [24], [25].

Ngao trdng (Meretrix lyrata) vo c6 hinh dang rat gidng Ngao dau. Mt
ngoai vé mau tréng stta, mot s ¢4 thé mau nau. Kich thude nho hon Ngao dau,
kich thudc 10n nhat cta ca thé Ngao trang truong thanh thu mau duoc voi chiéu
dai 63 mm, chiéu cao 48 mm, chiéu rong 28 mm. Go sinh truéng thd, ndi cao
rd rang, dong tAm, song song v4i nhau udén cong theo miéng vo va thua dan vé
phia mat bung [26], [27], [28].

Ngao ciing nhu céc loai than mém hai manh vo khac vé cau tao cling déu
c6 nhitng dic diém chung. Co thé gdm nhiéu bo phan khac nhau, dé dam nhan
cac chuc ning riéng biét trong hoat dong song ctia chiing. Ngao 1a dong vat bac
thap, nén cic hé co quan phét trién con don gian. Ching 13 loai thAn mém hai
manh vo ¢6 hai vo bang nhau duoc gan voi nhau boi co khép vo trude va sau,
khi nhitng co nay dan ra thi vé dugc md do su co dan cua day chéng. Su co rut
ctia cac co khép lam cho vo dong lai. Khi chét thi cac co nay khong con co rit
dugc nita va day chang 1am cho vé mé. Loai hai manh vé da chét vo thuong co
mot khe hé [23] .

Vé hinh thai cdu tao trong cua 16p hai manh v6 (Bivalvia) vé co ban
gidng nhau [297],[23], [24], [25], v6i cac bd phan chi yéu nhu sau (Hinh 1.3 va
1.4):
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Hinh 1. 3. Mt bén trong vo trai ctiia Ngao [21]

Hinh 1. 4. Mot s6 b phin trong co thé ciia Ngao tring [21]
Ghi chi: 1- Binh vo,; 2-Da day; 3- T uyén sinh duc; 4-Chan
5- Mang 4o; 6-Mang; 7-Co khép vo; 8- Ong siphon (hiit va thai)
Déi v6i Ngao trang c6 ciu tao trong, mat trong vo nhin tron, mau trang,
6 cac vét clia co khdp vo trudce va sau, vét clia co mang 4o va vét cia co diéu
khién 6ng hut thoat nude. Vét co khép vo trude hoi nho hon vét co khép vo sau

va ¢6 hinh ban nguyét, vét co khép vo sau hinh bau duc tron [26].

Ngao trang (Meretrix lyrata) kich c& giéng 4 - 4,5 mm c6 thé sdng sot
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trong khoang nhiét d¢ 12,2 - 35,6°C, thich hop nhét cho su séng sot 1a 24 -
30°C. Ngao trang c6 thé sinh trudng & diéu kién nhiét do 23,5 -33°C va sinh
truong thich hop nhét trong khoang nhiét do 27- 30°C. Ngao tring co thé séng
sot trong khoang do mudi 4,3 - 40,5%o, thich hop dé séng sot 1a khoang do mudi
11 - 31%o, ngudng d6 mudi c6 thé sinh trudong 14 tir 17,1 - 33,4 %o, sinh trudng
t6t nhat trong khoang 19 - 22%o. [30]. Ngao tring giéng sinh truéng nhanh hon
vao mua h¢ khi nhiét do 24,5 -31,3 °C, mua dong sinh trudng cham khi nhiét
d6 nudc xudng thap 15,1 - 18,1 °C va bat dau ting trudng vao mua xuan khi
nhiét d6 nudc dat 22,5 — 26,8°C[31]. Nhu vay, toc do sinh truong va ty 1é séng
ctia Ngao phu thudc 16n vao nhiét 46, d6 mudi. Nhiét d6 va d6 mudi & cac mua
vu, cac ving khac nhau dan anh hudng toi toc do sinh truong va ty 1& séng cia
Ngao.

25



CHUONG 2. POI TUQNG, PHAM VI VA PHUONG PHAP
NGHIEN CUU

2.1. P6i twong va pham vi nghién ciru
o Déi twong nghién ciru
Ngao tring (Meretrix lyrata) duoc nudi tai khu vuc ven bién Quang Ninh
va Hai Phong duogc lya chon 1a doi tuong nghién ctu vé tich Ity kim loai nang
(Hinh 2.1). Ngoai ra, nudc nudi tai cac khu vuc ldy mau ciing 1a dbi tuong

nghién ctlru cua deé tai.

N A J
Hinh 2. 1. Ngao trang (Meretrix lyrata)

e Pham vi nghién cuu

Pham vi nghién ctru cua luin vin dugc thuc hién trén khu vuc ven bién
thudc hai tinh Quang Ninh va Thanh phé Hai Phong (dugc chi ra tai Hinh 2.2).

Pham vi khéng gian: ven bién khu vyc tinh Quang Ninh va Hai Phong.

Pham vi thoi gian: trong thang 5 va thang 12, thoi diém ngao tring duoc
thu hoach.

Téng chiéu dai duong bd bién ciia Quang Ninh va Hai Phong 1 trén 375
km va ciing 12 mot trong nhiing noi cung cap ngudn thily hai san 16n cho cac
tinh phia Bic. Quang Ninh va Hai Phong c6 diéu kién thich hop dé nuéi trong
nhiéu loai thuy hai san nudc lg va nuéc man. Chinh vi vy, viéc danh gia su
tich tu KLN ¢ loai Ngao trang dé c6 co so khoa hoc danh gia nhiing yéu t6 anh

huong tir moéi truong tdi sinh vat va co thé gay anh hudng tdi con nguoi.
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* Dja diém nghién ciru

Vi trf iy mau Ngao tring nudi tai ving ven bién Quang Ninh - Hai
Phong. Cac khu vuc ldy mau la: Méng Cai, C6 T6, Van Pon, Ha Long (Quang
Ninh) va huyén Cat Hai, Tién Lang (TP. Hai Phong).

P

| , Khu vuc ven bién Hai Pﬁbné
Hinh 2. 2. Pia diém nghién ciru

Hoc vién cao hoc két hop véi dé tai “Bdnh gid dia sinh thdi ving ven
bién phia Bdc théng qua tich lily kim loai ndng trong déng vt ddy” cta Vién
Cong nghé moi truong — Vién Han 1am Khoa hoc Cong nghé Viét Nam da thuc
hién nhiém vu ldy mau trong 3 dot khao sat tai dia ban nghién ctru (dot 1: thang
06/2021; doi 2: thang 12/2021; dot 3: thang 05/2022). Tai moi diém da thu thap
30 mau Ngao trang 1a Ngao dugc nudi theo mo hinh tu nhién c6 do tudi tir 3-6
thang.
2.2. Phwong phap nghién ctru
2.2.1. Phwong phdp ké thira, tong hop tai ligu

Cac thong tin duoc tra ctru tir két qua ctia nhiéu chuong trinh, dy an, dé
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tai duoc luu trit trong hé thdng co sé dit liéu cta cac don vi nghién clru va quan
1y ¢6 uy tin tai Viét Nam nhu: Vién Han 1am Khoa hoc va Cong nghé Viét Nam,
B06 Khoa hoc va Cong nghé, Bo Tai nguyén va Moi truong. Bén canh do, hoc
vién thu thap cac tai liéu lién quan dén cac cong trinh cong bb trén céac tap chi
c6 uy tin trong nude va qudc té dugc ding trén cac website nhu: Sciencedirect;
Springer; Elsevier; WileyBlackwell; Sage. Vietnam Journal of Science and
Technology. Ngoai ra, cdn cir vao cac luan an va luan van da thuc hién tai cac
truong dai hoc cd uy tin trong nudc (Bach Khoa Ha Noi va TP. H6 Chi Minh,
Pai hoc Qudc gia Ha Noi va TP.Hb6 Chi Minh...).

2.2.2. Phwong phdp thu thip va bdo quéin méu

Ngao trang (Meretrix lyrata) dugc chon thu thap tir cac khu vuc nudi &
ving ven bién tinh Quang Ninh va Hai Phong (Bang 2.1).

Bang 2. 1. Pia diém thu miu Ngao trén khu vue nghién ciru

Tén dia diém lay mau S6 hrgng miu

Mong Cai (Quang Ninh) 30
C0 T0 (Quang Ninh) 30
Van Pon (Quang Ninh) 30
Ha Long (Quang Ninh) 30
Cat Hai (Hai Phong) 30
Tién Lang (Hai Phong) 30

Mau Ngao tring dugc thu thap 1a Ngao dugc nudi theo mé hinh tir nhién.
30 c4 thé dugc thu thap c6 do tudi tir 3-6 thang. Pé tranh nhiém mau, tat ca cic
mau Ngao dugc bao quan bang mang boc thuc phiam va dit vao trong thung
bao 6n sau d6 chuyén vé phong thi nghiém. Sau d6 mau dugc luu trong tu d6ng
sau -20°C va duogc xur 1y tai Vién Cong nghé moi truong va dua ra phan tich tai

phong thi nghiém tai Trung tAm Nghién ctru va Chuyén giao Cong nghé - Vién
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Han lam Khoa hoc va Cong nghé Viét Nam.

Két qua do kich thudc va trong lwong cia mau Ngao tai 6 diém 1y mau

duoc trinh bay trong Phu luc 1

Pdi voi cac mau nude: mau nude nudi dugce léy tai khu vue dam nuéi
Ngao va duoc bao quan lanh & nhiét @6 3 - 5 °C. Mau nudc s& dugc gui phan
tich tai Phong Phén tich Ddc chat Méi trudng thudc Vién Cong nghé moi trudng
vo1 3 chi tiéu kim loai chinh 1a Cd, Pb va Hg.

2.2.3. Phwong phdp xir Iy va phan tich kim loai trong mdu nwéc nuéi va trong

mau Ngao trang

Kim loai trong mau nuéc nuodi duge xac dinh theo Method EPA 200.8
[32]. Kim loai trong miu thuc pham dugc xac dinh theo Method AOAC
2015.01 [33].

e Phuong phdap EPA 200.8

Phuong phap ndy cung cap quy trinh xac dinh cac nguyén t6 hoa tan
trong nudc ngam, nudc mit, nudc uéng. Phuong phap nay ciing ¢ thé sir dung
dé xac dinh tong néng do cac nguyén t ¢ thé thu hdi trong cac ving nude nay
cling nhu cic mau nudc thai, bun va dat. Phuong phap nay c6 thé ap dung cho
cac yéu to kim loai nang nhu Cadimium (Cd), Thuy ngan (Hg), Chi (Pb) trong

nudc nudi Ngao ma luan van nay quan tam.

Cac gi61 han ma thiét bi udc tinh nham muc dich huéng dan cac gidi han
thiét bi dién hinh cta hé thng duoc t6i wu hoa cac diéu kién van hanh da chon,
cho phép xac dinh ham luong cac kim loai c6 thé duoc thu hdi bang phan tich
tryc tiép. Phuong phap nay duoc chip thuin dé xac dinh mot sd chit gy 6
nhiém va kim loai trong nudc. Cac miu c6 thé duoc phan tich truc tiép bang
cach phun khi nén ma khong can phan hiy axit, néu mau dugc bao quan ding
cach. Pé xac dinh tong s6 chat phan tich c6 thé thu hdi trong cac mau nude can
phan huy/chiét xuit trude khi phan tich khi cac nguyén té khong co trong dung
dich.

Cac mau nudc nudi Ngao duoc lay tai 6 khu vuc khac nhau & viung ven
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bién Quang Ninh — Hai Phong va dugc phan tich ham lugng kim loai ning Cd,
Hg, Pb c6 trong mau nude theo phuong phap Methor EPA 200.8 tai Phong phan
tich doc chat Moi truong ciia Vién Cong nghé moi trudng.

o  Phuong phap AOAC 2015.01

Phuong phap nay ap dung dé xac dinh KLN nhu Cd, Pb, Hg, As ¢ muc
vi luong trong cac mau thyc pham va d6 udng trén co so sir dung phuong phap
phan hiy bang vi song va khéi phd két hop cam tung (ICP-MS).

Xéc dinh ham luong KLN trong cic mau Ngao trang (phan tich mau)
theo phuong phap AOAC 2015.01 dugc thuc hién tai Trung tdm Nghién ctiu

va chuyén giao cong nghé - Vién Han l1am Khoa hoc va Cong nghé¢ Viét Nam.
Sau day 1a qu4 trinh thuc hién phéan tich mau:

Cac mau Ngao dugc phan loai theo kich thudc (mm) va dugc can theo
khéi lugng trung binh (g)/ca thé voi cac nhom theo kich thude do duge va dugce
tién hanh tiéu phau ldy phan mé thit in duoc mot cach ty mi bang dao tiéu phau
(Hinh 2.3). Phan mé ctua mau Ngao sau d6 duoc xay bing may xay nghién
chuyén dung dé dong nhat mau (Hinh 2.3). Sau d6, miu duoc boc vao tai kin

c6 khoa va duge bao quan trong ti chuyén dung bao quan mau thuc pham.

Hinh 2. 3. Dao tiéu phAu va may nghién miu Ngao
Sau d6, cac mau phan tich s& duoc xir 1y va pha mau trén thiét bi vi song
MARS (Hinh 2.4) nham loai b cac thanh phan hitu co ¢ trong miu phén tich,
sau do s€¢ dua vao may ICP-MS (model ICP-MS 7900, Agilent Technologies,
Inc., USA) dé phan tich ham luong KLN (Hinh 2.4) .
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Hinh 2. 4. Thiét bi pha miu vi séng MARS va phan tich kim loai Agilent
Technologies 7900 ICP-MS

e Qua trinh xit Iy va phdn tich mau cu thé:

- MAu di qua x@r 1y (dugc tach vo va xay nhuyén) duoc dua vao cin tiéu
ly dién ttr. Pbi voi cac mau con du s& duge bao quan bang cach cho vao tai zip
bdo quan & nhiét d6 -20 °C (mau phai phan tich trong vong 6 thang).

- Céc ong pha mau teflon sau khi duoc trang rira bang HNOs dic, trang lai
nuéc cat 1 1an nita, dé kho réi di can 6ng va mau. Mbi dng cho vao khoang 0,5
g mau (mau di say nhuyén). Ghi lai s6 liéu mau da can, ki kiéu cac dng.

- Chét hitu co trong mau Ngao: Cac mau can pha sinh vat s& dugc nha 5ml
HNO;3 dic va 3ml H,O,. Cac mau trén déu duge dé sui hét bot khi, thoi gian dé
sti hét bot khi dao dong tir 8-12 tiéng.

- Sau khi dung dich bay hoi hét (khong con suii hét bot khi), tia nudc cat
xung quanh thanh éng pha dé pha lodng dung dich mau va dua vao may pha
mau. Thoi gian may pha mau hoat dong dao dong khoang 1-1,5 tiéng.

- C4c mau sau khi da dugc pha xong can dé nguoi va loc sach céc can con
sot lai bang giay loc. Str dung binh dinh mirc 50ml va tiép tuc pha lodng miu
bang nudc cat.

- Pinh muc dén 50ml rdi dem di phén tich (Trudng hop khong phan tich

dugc ngay thi mau phai duoc cho ra ng nhya 50ml vin chit nap).

- Mau phai duoc loc lai 1 1an nita trude khi cho 1én khay phan tich (tranh
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bi tic 6ng hut ctia may). Mau chua dung hét ¢ thé dé lai kiém tra phan tich lai
cho 1an sau dé kiém tra lai két qua.

- Trong mdi dot phan tich, chon ngau nhién 2 mau tai moi diém dé kiém
tra d6 13p. Khi phan tich c6 thém cac éng miu blank nham muc dich xac dinh
céc tap chét co trong dng dung mau.

Phuong phép tinh toan ham luong KLN trong mau

:M Hay C :M
m m.k (1)

C

Trong d6: Cgo: NOng d6 kim loai do duoc trén thiét bi (mg/1)

Vgm: Thé tich mau dinh muc (ml)

m: Khéi lugng mau phan tich (g)

k: H¢ s0 kho kiét

Nong d6 caa 3 KLN (Cd, Hg va Pb) trong cac mau mé ctia mau ngao tai
cac vi tri ldy mau dugc xac dinh boi ICP-MS (mau ICP-MS 7900, Agilent
Technologies, Inc., Hoa Ky) sau khi dudng chuan ctia cac kim loai khac nhau
duogc chuén bj tir dung dich chuin da nguyén t6 ICP - Merck Germany cho phan
tich bang thiét bi ICP-MS. D¢ chinh x4c ctia phuong phap dugc danh gia bang
vat liéu tham chiéu tiéu chuan, DORM-3 (Ho6i dong nghién ctru qudc gia,
Ottawa, Canada). P9 thu hoi ciia Cd, Hg va Pb nam trong khoang tir 86% dén
100%.

2.2.4. Phwong phdp thong ké va xir Iy sé liéu

Céc sb liéu phan tich moi truong s& duge xur Iy bang phuong phap xéac
suit thong ké bang cac phan mém nhu Excel, PCA... Mot sb ky thuat loai dir
liéu sai dugc ap dung nham loai bo céc sai sd qua lén dén tir cac nguén nhu 1éy
mau va bao quan mau dam bao tinh khach quan ciing nhu tinh thong ké cho tap
s6 liéu thu thap duoc. Phuong phap phén tich thanh phan chinh, phan tich nhém
gop phén chi ra duoc loai kim loai nao c6 bién dong 16n nhat hay tdc dong manh

nhat do1 vé1 khu vuce nghién cuu.
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2.2.5. Phuwong phap danh gia mirc dp tich liiy sinh hoc kim loai nang trong
Ngao tring

Trong nghién ctru nay, hé s6 BAF duoc sir dung dé danh gia tich tu cac
KLN Cd, Hg va Pb trong mau Ngao trang duoc nudi tai cac khu vuc ven bién
Quang Ninh - Hai Phong va dugc xac dinh theo cong thic sau [7]:

BAF = C/Cy

Trong do:

Ce: néng do chat 6 nhiém (KLN) trong co thé miu Ngao tring phén tich

Cw: ndng d6 chat 6 nhiém (KLN) trong méi truong nudc khu vue nudi
Ngao tring

BAF: hé s6 tich lily sinh hoc (hé s tich lity mot sé KLN: Cd, Hg va Pb)
trong mau Ngao trang tai cac khu vuc nghién ctru.
2.2.6. Phwong phdp xdc dinh mirc d¢ tiéu thu thwe pham an toan

Luong 3n vao hang ngay chip nhan dugc (ADI) 1a luong an vao hang
ngay ctiia mot thye pham trong sudt cudc doi ma khong co nguy co dang ké d6i

vé6i stc khoé con ngudi, duoc tinh theo don vi mg/kg thé trong.

Theo tai liéu cia ASEAN — Canada CPMS — 11 (1999), hé sé tiéu thu
hang ngay cho phép ma khong anh hudng dén sirc khoe ADI (Acceptable Daily

Intake) dugc tinh theo cong thirc sau:
ADI = Mtrc do6 tiéu thy trong ngay x BAF x EC
=  Mirc d) tiéu thu thue pham = ADI/(BAF x EC)
Trong d6: ADI l1a murc tiéu thu trong ngay (mg/kg/ngay)
BAF 1a hé sé tich liiy sinh hoc
EC 1a tiéu chudn méi truong trong nudi trong thily san QCVN-10-
MT:2015/BTNMT
Phuong phap nham xac dinh mirc do tiéu thu thuc phrflm an toan doi vai
stc khoe ctia con nguoi, han ché cac tac hai bénh tat do KNL gy ra. Phuong

phap co thé dung cho céc loai thyc pham khac nhau.
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Theo Quy chuan ctia Bo Y té chi quy dinh gia tri PTWI. Do vay, dé tinh
to4n luong an vao hang ngdy chip nhin dugc can théng qua hé sb
ADI (Accepted Daily Intake): Luong an vao hang ngay cé thé chip nhan
duoc.

ADI = PTWI/7
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CHUONG III. KET QUA VA THAO LUAN
3.1. Két qua xac dinh kim loai ning Cd, Hg va Pb trong nwéc khu vue
nudi ngao trang
Mau nudc nudi duge thu ciing véi cac mau ngao trang, két qua phan tich
kim loai nang Cd, Hg va Pb trong nudc khu vuc nghién ctru dugc thé hién &
dudi bang 3.1
Bing 3. 1. Két qua phén tich miu nwéc nudi tai

Quéng Ninh va Hai Phong

Pja diém Cd (mg/l)  Hg (mg/l) Pb (mg/l)
Méng Céi 0,0001 0,0002 0,0061
Ha Long 0,0004 0,0002 0,0075
Van Pon 0,0008 <0,0001 0,0326
CO To 0,0001 0,0001 0,0072
Cat Hai 0,0007 0,0003 0,0075
Tién Lang 0,0001 0,0002 0,0072

Chii thich: S6 liéu dwoc phan tich tai Phong phan tich déc chat
moi truong - Vién Cong nghé Moi truong
+ Cadimi (Cd)

Nong d6 Cadimi (Cd) dao dong tir 0,0001 dén 0,0008 mg/l. Nong do
Cadimi (Cd) trong cac mau nudc thu tai khu vuc Van Pdn 13 cao nhat, dat
0,0008 mg/l. Nguyén nhan Cd cao c6 thé do diém ldy mau gan v6i cum cong
nghiép Van Pon ciing 1a dia diém tiép nhan ngudn nudc thai sinh hoat tir khu
vuc Ctra Ong. Nong d6 Cd thap nhat véi gia tri 0,0001 mg/l quan tric thiy &
ving ven bién phia bac tinh Quang Ninh (khu vuc Méng, C6 T6) va ving dong
nam cua TP. Hai Phong (khu vuc Tién Lang).
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Tuy nhién, tai cac dia diém ldy mau nay thi ndng do Cd déu nam trong
gidi han cho phép cuia QCVN 10 MT:2015/BTNMT.

Ham lwgng Cd
(mg/L)
0.006
QCVN 10 MT:2015/BTNMT

0.005

0.004

0.003

0.002

0.001

0.000

Mong Cai  HaLong  Van DPén Co6T6 CatHai  Tién Lang
Khu vue

Hinh 3. 1. Ham lwong Cd va QCVN ddi véi miu nwéc
+ Thuy ngdn (Hg)

Ham luong Thay ngan (Hg) tai cac diém thu mau khong c6 su chénh
léch 16n, dao dong trong khoang tir 0,1 dén 0,3pg/l. So véi QCVN 10
MT:2015/BTNMT thi ham luong Hg van nam trong gi6i han ctia QCVN.

Tac gia Lé Xuan Sinh (2015) phan tich mo1 truong nudce nudi ctia Ngao
trang tai khu vue Dong Bai, Cat Hai két qua phan tich cho thay ham luong thity
ngan trong nudce dat gia tr1 khoang 0,25pug/1. Cling tai khu vuc Cat Hai, nam
2017, tac gid DPinh Thi Nga da phan tich dugc ham lugng thily ngan trong moi
truong nude nudi & khu vuce, két qua dao dong tir 0,28 dén 0,36pg/l. Co thé
nhan thiy ring cac két qua phan tich cia tac gia co sy dong nhét v6i nghién
ctru ¢o trude, sy chénh léch cila cac dé tai 1a khong qua 16n va van nam trong
pham vi cho phép cia QCVN.

Pa s6 ham luong thiy ngan c6 trong nude 1a c6 sin trong tw nhién va
ham lugng thay ngan duoc phat hién trong nudc va sinh vat déu thdp hon so

v6i cac kim loai khac.
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Ham luwgng Hg
(mg/L)
0.0012
QCVN 10 MT:2015/BTNMT
0.0010

0.0008 |
0.0006 |
0.0004 |
0.0000 - -
Mong Cdi  HaLong  Van Pon Co6T6 CatHai  Tién Lang
Khu vuc

Hinh 3. 2. Ham lwong Hg va QCVN ddi v6i miu nwéc
+ Chi (Pb)

Ham lugng Chi (Pb) dao dong tir 0,0061 dén 0,0326 mg/1 (hay tir 6,1 dén
32,6 pg/l). Ham lugng Chi (Pb) cao nhat quan sat thay tai Van Don, dat 0.0326
mg/l, thip nhat tai Mong Cai dat 0,0061 mg/1. Tai tat ca cac diém lay mau ham
luong Pb déu nam trong giGi han cho phép ctia QCVN.

Trong ludn 4n tién s cta tac gia Hoang Thi Quynh Diéu (2015) d& phan
tich mot s6 KLN tai khu vuc sOng va ctra song Tién trong d6 c6 Cd va Pb. Ham
luong chi c6 trong mau nude nudi dao dong trong khoang tir 4,5 dén 7,3 pg/l
thap hon so véi khu vuc nghién ciru 1a Hai Phong va Quéang Ninh.

So sanh v&i két qua cua tac gia Hoang Thi Diéu Quynh dua ra, ham luong
chi thu dugce tai mau nude nudi tai 2 khu vuc nghién ctru 1a Hai Phong va Quang
Ninh 13 cao hon so véi nghién ctru trude d6. Nguyén nhan c6 thé mot phan do
khu vuc c¢6 nhiéu khu khai thac khoang san dan dén trong qua trinh rira troi,
bao mon phong dia hoa dan dén ham luong chi trong nudc tai 2 khu vuc nay

cao hon.
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Ham lwgng Pb

(mg/L)

0.06

0.05

0.04

0.03

0.02

0.01

0.00

QCVN 10 MT:2015/BTNMT

Mong Cadi  HaLong  Vén Pon Co6To

Khu vuc

CatHai  Tién Lang

Hinh 3.3. Ham lwong Pb va QCVN dbi véi miu nwée

Trong moi truong nudce nudi tai 6 vi tri thu mau, nong do cac KLN do

dugc déu thap hon quy chuan QCVN 10MT:2015/BTNMT.

3.2. Két qua xac dinh kim loai ning Cd, Hg va Pb trong ngao trang

Kich thudc trung binh ctia 30 mau Ngao thu dugc tai 6 diém miu c6

chiéu dai cua vo dao dong tir 3 dén 4 cm va chi€éu rong tir 2 dén 3 cm. Khoi

luong thit (md) dao dong tir 1,5 dén 4g /ca thé. Mau Ngao thu duoc tai Mong

Cai c6 khoi lugng mo trung binh cao hon so vo1 cac diém thu mau khac.

Bang 3. 2. Kich thuéc va khoi lwong ciia miu Ngao

Dia diém  Chiéu dai vo (cm) Chiéu rong vo (cm)  Khdi luong mo (g)
Moéng Céi 3,90 + 0,31 3,08 + 0,20 3,90 + 1,09
Ha Long 2,97 +0,20 2,41+0,13 1,59 + 0,27
Van Don 4,05 +0,19 2,33+0,15 2,44 + 0,35

Co To 4,03+0,17 2,51+ 0,38 2,32+0,19
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Cat Hai

Tién Léng

4,02+0,19

3,16 +0,21

2,32+0,13

2,54+0,11

2,49 +0,40

1,57 £0,28

Bang 3.3 trinh bay két qua phan tich KLN véi gia tri trung binh tai 6 dia

diém lay mau khu vuc ven bién tinh Quang Ninh va TP. Hai Phong.

Bang 3.3. Két qua phén tich kim loai ning

Pja diém Cd (mg/kg) Hg (mg/kg) Pb (mg/kg)

Méng Céi 0,12520 + 0.02641 0,00139 + 0,00057 0,00276 + 0,00115
Ha Long 0,28887 £ 0,08716 0,00485 + 0,00259 0,01657 + 0,01668
Van Don 0,41981 £ 0,07437 0,20076 +0,08627 0,55278 + 0,07400
C6 To 0,36305 + 0,06467 0,02272 +0,01462 0,16817 +0,07187
Cat Hai 0,17875 £0,12251 0,06313 +0,02918 0,06326 + 0,14705
Tién Lang 0,22366 + 0,06450 0,00667 + 0,00933 0,00525 + 0,00262

S liéu trong bang 3.3 cho thdy: Ham luong Cd duogc xac dinh giam dan
theo thir tw sau: Van Pon > Co6 T6 > Ha Long > Tién Lang > Cat Hai > Mong
Cai. Ham luong Hg dugc xac dinh giam dan theo thir tu: Van Don > Cat Hai >
Co T6 > Tién Lang > Ha Long > Moéng Cai. Ham luong Pb duoc xac dinh giam
dan theo tht tu Van Pon > Co T6 > Cat Hai > Ha Long > Tién Lang > Méng
Cai.

Khu vyc c6 ham lugng KLN cao nhét 12 Van Pdn (déi v6i ca 3 kim loai
Cd, Hg va Pb), trong ¢6 ham lugng Hg va Pb tai Van Pon cao hon han so véi
cac khu vuc con lai. Ham Iugng Cd dao dong trong khoang 0,4 mg/kg vai do
léch chuan 1a 0,07. Ham luong Hg dao dong trong khoang 0,2 mg/kg véi do
1éch chuan 1a 0,08, Ham luong Pb dao dong trong khoang 0,55 mg/kg v6i do
léch chuan 12 0,07,

Khu vyc c6 ham lugng KLN thap nhit 1a Mong Cai, Tién Lang. Tai 2
khu vyc ndy ham luong Cd kha thap dao dong tir 0,1 dén 0,2 mg/kg véi do léch

39



chuén dao dong tir 0,02 dén 0,06. D6i voi Hg, ham lugng tai day rat thap chi
dao dong tir 0,001 dén 0,006 mg/kg véi do 1éch chuin dao dong tir 0,0005 dén
0,093. Bdi v6i Pb, ham luong dao dong tir 0,001 dén 0,005 mg/kg véi do 1éch
chuan dao dong tir 0,0011 dén 0,0026.

Ham luong cac KLN trong mau Ngao trang tai 6 diém ldy mau duoc
trinh bay dudi dang cac biéu dd (biéu d6 3.4; 3.5 va 3.6) va dugc so sanh véi
QCVN 8-2:2011/BYT. Tir cac biéu db trén cho thdy Ham lugng KLN (Cd, Hg,
Pb) c6 trong mau Ngao tai khu vuc nghién ciru déu ndm trong pham vi cho
phép cia QCVN 8-2:2011/BYT.

Nam 2019, ¢6 nghién ctru ¢ ving bo bién phia bac ctia khu vuc Trung
tam Java, Indonesia di chi ra, d6i v6i mau ngao trang tai khu vuc nay ham
luong Cd dao dong tir 0,48 dén 0,66 mg/kg va ham luong Pb thu duoc tai day
dao dong tir 1,17 dén 4,86 mg/kg. So sanh vé ham luong 2 kim loai Cd va Pb
ctia khu vuc Quang Ninh, Hai Phong c6 thé nhan thdy ham luong 2 KLN nay
tai khu vuc nghién ctru 1 kha thap so v6i nghién ctru tai Indonesia[6].

Nam 2021, tac gia Lu-Yan Qin va cong sy da nghién ctru trén 5 loai dong
vét 2 manh vo, trong d6 ¢6 ngao trang tai 3 thanh phé: Bac Hai, Kham Chau va
Phong Thanh Cang cua tinh Quang T4y, Trung Qubc da phan tich duogc ham
luong cua mat s6 cac kim loai nhu: Cu, Pb, Zn, Cd, Cr, Hg va As. Két qua phan

tich dugc nhu sau:

- Tai Bic Hai: ham lugng Cd dao dong tir 0,1 dén 0,14 mg/kg, ham luong
Hg dao dong tir 0,007 dén 0,009 mg/kg, ham luong Pb dao dong tir
0,15 d¢én 0,2 mg/kg.

- Tai Kham Chau: ham luong Cd dao dong tir 0,13 dén 0,17 mg/kg, ham
luong Hg dao dong tur 0,003 dén 0,01 mg/kg, ham lugng Pb dao dong
tir 0,2 dén 0,32 mg/kg.

- Tai Phong Thanh Cang: ham luong Cd dao dong tir 0,13 dén
0,17mg/kg, ham luong Hg dao dong tir 0,003 dén 0,008 mg/kg, ham
luong Pb dao dong tir 0,14 dén 0,38 mg/kg [34].

= Ham luong Cd: tai 4 dia diém nghién ctru cua dé tai (Ha Long, C6 To,
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Van Pon, Tién Ling) cao hon so v&i 3 khu vuc nghién ctru tai Quang
Tay.

= Ham lugng Hg: tai Mong Cai ham luong Hg & day thap hon so véi 3
khu vuc nghién ctru tai Quang Ty va Van Don c6 ham luong Hg cao
hon. Déi véi 4 dia diém con lai, ham lwong Hg tuong duwong voéi ham
luong Hg thu dugc tai Quang Tay.

= Ham lugng Pb: Riéng vé Pb, da sd cac dia diém nghién ctru cua dé tai

déu cho ra két qua thap hon hoic c6 gia tri twong dong véi dé tai cua
Lu-Yan Qin.

Ham lwong Cd

(mg/kg)
25 r
20 | QCVN 8-2:2011/BYT
15
1.0
0-5 B .
voLun 1

Moéng Cai HaLong Vén Pon 0TO CatHai  Tién Lang

Khu vuc

Hinh 3.4. Ham lwong Cd va QCVN d6i véi miu Ngao tring
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Hinh 3.5. Ham lwong Hg va QCVN d6i véi miu Ngao tring

Nam 2012, tac gia Lé Quang Diing da phan tich ham lugng thuy ngan
trong ngao trang tai Phu Long va Quan Muc (Hai Phong) xac dinh dugc ham
luong thuy ngan trong md ngao tring dao dong tir 0,78 dén 1,15 mg/kg. Dén
nam 2015, tac gia Lé Xuan Sinh cling chi ra ham lugng thily ngan trong mo cua
ngao trang tai khu vire Pong Bai (Hai Phong) dao dong tir 0,8 dén 1,0 mg/kg.
Gan day nhat, naim 2017, tac gia Cao Thi Hao da thyc hién phéan tich ham luong
ctia mot s6 KLN ¢ ngao trang tai tinh Thai Binh, tai ddy ham luong thiy ngan
trong mau ngao dugc phan tich dao dong tir 0,09 dén 1,9 mg/kg. Cung khoang
thoi diém do, tac gia Pinh Thi Nga di dua ra ham luong thily ngan trong mau
ngao trang tai Cat Hai nam trong khoang tir 0,09 dé 0,11 mg/kg. Trong luin
van cua tac gia ciing chi ra ham lugng thuly ngan cé trong mé cila ngao trang
tai Hai Phong ndi riéng va cua ca 2 khu vuc nghién ctru n61 chung, ham lugng

thity ngan dao dong tir 0,01 dén 0,2 mg/kg.
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%ng/kg)
16 QCVN 8-2:2011/BYT

14 ¢
1.2 ¢
10 ¢
08
0.6
04
0.2 i
0.0 = : L
Mong Cai  HaLong  Van DPoén Co6T6 CatHai  Tién Lang
Khu vuc

Hinh 3.6. Ham lwong Pb va QCVN d6i véi miu Ngao tring
Trong bai viét cua tac gia Cao Thi Hao phan tich dugc ham luong chi
trong mo ngao tréng tai Thai Binh c6 bién d¢ dao dong rong tur 0,9 dén 28.9
mg/kg cao hon rat nhiéu so véi két qua ham luong chi trong mo ngao trang tai
Hai Phong va Quang Ninh
C6 thé thiy, cac quy dinh cta Viét Nam vé ham lugng KLN ciing c6

nét tuong dong so véi cac nude trén the gion.

Bang 3.4. Cac quy dinh vé ham lweng kim loai niing trén thé gii

Don vi: mg/kg

Ma Cao _

: . EU(EC : ; Viét
Kim loai FAO  Singapo Uc (No.
466/2001) Nam
23/2108)

Cd 1 1 1 2 2 2
Hg - 0,5 - 0,5 0,5 0,5
Pb 1,5 1 1 2 15 15
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Dbi v6i ham lwong KLN trung binh tai cac dia diém 1ay mau thi déu
nam trong gia tri cho phép ciia mot s nude trén thé gidi. Diéu nay cho thay

rang, ham lugng KLN trong ngao trang khong bi 6 nhiém.

Tuy nhién, trong 30 mau thu tai Van Pon c6 1 mau (VD2) ¢ ham lugng
Hg 16n hon muic cho phép ctia cac nude trén thé gidi ndi chung va cia Viét
Nam noi riéng. Két qua phan tich ham luong chi tiét tai Phu luc 1.

3.3. Panh gia mirc dd tich liiy kim loai niing trong ngao tring

Pé danh gia mirc d6 tich lity KLN trong Ngao tring chung t6i da sir dung
hé sd tich liy sinh hoc (Bioaccumulation Factor- BAF).

BAF la mot gia tri mo td mirc d§ ma cac chat duoc hép thu hodc tich liy
vao cadc mo cua sinh vat thuy sinh tir nudc truc tiép va tu thuc phém hoac cac
vat liéu an vao khéac c6 chira cac chét tich lily va thuong dugce do bang ty 16
ham luong cta chat trong md sinh vat sdng so voi ham luong ciia nd trong moi
truong nudc trong cac tinh hudng tiép xtc vdi chét xay ra tir ca nude va chudi
thire an [14]. Hé s6 BAF cho phép danh gia kha nang tich liy kim loai trong co
thé sinh vat, trong phﬁn an duoc ma con nguoi st dung dé 1am thuc phém. Hé
s6 ndy nghién ctru giup danh gia so bo tinh trang 6 nhiém kim loai ciia moi
truong séng dén cac loai dong vat nhuyén thé hai manh vo, cac loai sinh vat

thity sinh sdng trong méi truong

Bang 3.5. Mirc d9 tich liiy kim loai ning theo hé s6 BAF

Pia diém Cadimi (Cd) Thuy ngan (Hg) Chi (Pb)
Méng Cai 1252.0 + 264.1 7,0+2,8 0,5+0,2
Ha Long 7222 +217,9 243+129 22422
Van Bdn 524,8 + 93,0 2007,6 + 862,7 17,0+23
CoTH 3630,5 + 646,7 227,2 +146,2 23,4 +10,0
Cat Hai 255,4 + 175,0 210,4 + 97,3 8,4+19,6
Tién Lang 2236,6 + 645,0 33,4 + 46,6 0,7+0,4
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Tir bang 3.5 ¢6 thé nhan thdy, mirc d6 tich lity Cd cao hon mirc d6 tich liy
Hg va Pb. Ham lugng kim loai Cd tai khu vuc nu6i tai Mong Cai, Tién Lang
va Co T6 déu rat thap chi c6 0,0001mg/l nén kha nang tich lity KLN trong mo
Ngao tring & cac khu vuc ndy s& cao hon so v6i 3 khu vuc con lai. Mirc d6 tich
lity tai 3 khu vuc nay lan luot 1a 1252, 2236 va 3630.

Mirc d6 tich lily Hg tai Van DPdn duoc phan tich 1a cao nhét trong cac diém
thu mau. Murc do tich liiy ctia cdc mau thu duoc tai Van Pon ¢o su dao dong
16n din dén d6 léch chuan ctia muc do tich liy ciing cao hon so voi cac khu
vuc con lai. Mire d tich lity Hg tai Van Don dat dén 2007 nén mire d tich lity
Hg vao co thé sinh vat cao mic du ham luong Hg trong moi truong nude nuodi

tai Van Don 14 rat thap.

Muc do tich liiy cia Pb trong md Ngao rat thap, mac du ham lugng Pb
trong mau nude nudi tai cac khu vuc tién hanh thu miu 13 cao nhét so véi 2 kim
loai Cd va Hg.

Do hé sé tich liy chiu anh hudng ctia ham lwong KLN nudc nudi va ham
lugng KLN trong mo d6i twong nghién ctru nén co thé thay rang néu véi cliing
mot ham lugng KLN trong md ddi tuong nghién ctru thi ham lugng KLN trong

nudc nudi cang cao thi h¢ so tich lily cang thap.

4000 }
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S
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Hinh 3.7. Hé sé tich liiy ctia Cadimi (Cd)
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Hinh 3.8. H¢ s6 tich liiy ciia Thity ngan (Hg)

Tir biéu d6 hinh 3.8 ¢6 thé thay hé so tich liiy Hg tai khu vuc Van Pon cao
hon so v&i cac khu vuc khac vi ham lugng Hg c6 trong mo thit clia ngao trang

cao hon céc khu vuc khac tir 10 dén 20 1an.

40

| I i
0 L—=== ﬁ I L

Mong Cadi HaLong VanPoén COTO  CatHai Tién Lang
Khu vuce

w
o
T

N
o
T

Hé sb tich liy

Hinh 3.9. Hé s tich liiy ciia Chi (Pb)
Hién tai & Viét Nam c6 mot sb tac gia da lam vé hé sd tich liy ctia Hg

trén Ngao trang. Trong cong trinh nghién ciru cta tic gia Lé Xuéan Sinh di chi
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ra hé sd tich liiy Hg roi vao khoang 333. Ciing 12 mot dé tai lién quan dé hé sb
tich lily Hg trong Ngao tring, tac gia Dinh Thi Nga ciing chi ra hé s tich liy
ctia Ngao trang tai Cat Hai dao dong tir 300 dén 333 muc d6 ting dan theo do
tudi ctia ngao. Ngoai trir hé so tich lily ctia Hg cao hon so cac dia diém con lai,
thi s liéu thu duoc trong qua trinh phan tich va tinh toan kha phu hop véi cac
nghién ctru trude day.

Tuy nhién, vé hé sé tich liiy ctia Cd va Pb, cac cong trinh nghién ctru tai

Viét Nam it dé cap dén.

Tai Mong Céi, c6 8/30 mau c6 hé sd tich lity Cd thap hon so v&i mit
bang chung tai khu vue, hé sd tich lily dao dong tir 700 dén 1000. D6i véi hé
s6 tich lily Hg ¢6 5/30 mau c6 hé s6 tich lity 16n hon 10. Va hé sd tich liy cia
Pb rat thép so voi Cd, gia tri cao nhat dat 0,8.

Tai Ha Long, h¢ s6 tich Ity Cd thép hon so v&1 Mong Cai, chi ¢ 3/30
mAu c6 hé s6 tich liy 16n hon 1000. Tuy nhién, hé sé tich liy Hg ¢ déy lai cao
hon so véi khu vue Moéng Cai ¢6 25/30 mau c6 hé sé tich liy 16n hon 10 va
mau c6 hé s6 tich lity Hg cao nhét 1a 48,1 (HL12). Hé sé tich lity Pb ciing nhinh
hon so v6i khu viuc Méng Cai, gia tri cao nhat dat 7,4 (HL26).

Dbi v6i khu vue Van Don, hé s tich liy KLN c6 sy khac biét so v4i 2
khu vuc trén. Hé s6 tich iy ctia Hg cao hon rat nhiéu so véi Mong Cai va Ha
Long, hé s6 tich ity Pb ciing cao hon. Tuy nhién, hé s6 tich lily Cd lai kha thap

so voi 2 dia diém trén.

Tai C6 T6, hé s6 tich litly ctia Cd 14 cao nhét trong cac KLN va ciing la
khu vire ¢6 hé s6 tich lity Cd cao nhit trong 6 dia diém 14y mau. Hé sé tich liy

Hg, Pb c6 nét tuong ddéng voi khu vue Van Don.

Tai khu vuc Cat Hai (Hai Phong) hé s tich lity Cd 1a kha thap, boi vi
ham luong Cd c6 trong mo clia ngao trang 1a thap so vai cac dia diém lay mau
khac. Tuy nhién, hé so tich liiy Hg & day kha cao so véi khu vuc Méng Céi va
Ha Long nhung lai kha phi hop véi mot s6 nghién ctru trude day. Hé sb tich
lity Pb c6 su bién dong khong ddng déu giita cac mau. Vi vay di din dén gia

tri trung binh c6 sai sb 16n. Hé s tich lily Pb cao nhét 1a 86,7 trong khi d6 gia
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tri thip nhit chi dat c6 0,03.

Dbi v6i khu vue Tién Ling, cac hé so tich liy lai c6 nét twong dong véi
khu vuee Mong Cai va Ha Long. Hé sb tich liiy Cd 1a cao nhat. Hé s6 tich liy
Hg thi ¢6 su chénh 1éch gitta cac mau, gi tri cao nhat 1 255 nhung gia tri thap
nhat lai chi c6 0,6. Hé s6 tich liiy Pb ciing kha thap.

3.4. D@ xuit canh bio mirc dd tiéu thu ngao tring an toan hang ngay

Ham lugng KLN tich iy theo thoi gian, chinh vi vay viéc tiéu thu thuc
pham mét cach an toan 13 bién phap hang dau dé giam thiéu sy tich tu hoa chat
ddc hai noi chung va tich ty KLN trong co thé con ngudi ndi riéng.

Tir hé s6 tich lity KLN trong Ngao duoc xac dinh c6 thé d& dang tinh ra
dugc murc d6 tiéu thy an toan hang ngay dé phu hop véi con nguoi.

Quy chuan k¥ thuat qubc gia doi v6i gidi han 6 nhiém kim loai ning
trong thuc pham QCVN 8-2:2011/BYT quy dinh lugng dn véo hang tuan cé
thé chap nhan dugc tam thoi PTWI (don vi tinh: mg/kg thé trong).

Bang 3.6. Hé s6 ADI va tiéu chuin ciia ddc chat theo quy chuin

an toan thuce pham

_ PTWI ADI Quy chuin
Kim  qQcvN 8-2:2011/BYT Mo thé ki QCVN 10-
loai (m/kg thé khéiy (ke thekhol o0 5/pTNMT

tudn) ngay) (mg/l)
Cd 0,007 0,001 0,005
Hg 0,005 0,000714 0,001
Pb 0,025 0,003751 0,05

Tai bang 3.4 c6 thé thay quy dinh ctia Uc vé ham luong KLN trong thyc
pham c6 phan ndi 16ng hon so véi cac nuéc khac. Tuy nhién, tai Uc chi s6
PTWI lai duoc thit chit hon so voi Viét Nam. Luong an hang tudn c6 thé chap
nhan duoc tai Uc duoc quy dinh nhu sau: Cd 0,005 mg/kg thé trong, Hg 0,002
mg/kg thé trong, Pb 0,01 mg/kg thé trong.
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Bang 3.7. Mitrc d§ sir dung thue phAm dam bao an toan tranh tich liy

kim loai niing trén 1kg thé trong déi véi nguoi

Don vi: mglkg/ngay

Dja diém Cd Hg Pb
Moéng Cai 0,0084 +0,0021 0,6444 +0,4122 11,5153 +0,7304
Ha Long 0,0038 + 0,0012 0,2645 + 0,3583 0,4324 + 0,2775
Van Bdn 0,0025 + 0,0005 0,0040 + 0,0013 0,0066 + 0,0009
CO Td 0,0028 + 0,0005 0,0612 + 0,0842 0,0248 + 0,0099
Cat Hai 0,0106 + 0,0126 0,0136 + 0,0060 2,9179 + 5,5592
Tién Lang 0,0049 + 0,0017 0,4478 +1,0551 1,0057 + 0,8347

Bang 3.7 cho thiy trong cac kim loai duoc thuc hién nghién ciru ciia dé
tai thi mac do str dung thyc pham dam bao an toan tranh tich lity kim loai ning
trong co thé con ngudi cua Cadimi 13 thdp nhat. D& dam bao an toan khi sir
dung va tranh tich liiy kim loai ning nén str dung chi s6 an toan ctia Cd 1am tiéu

chuan.

Theo sb liéu tinh toan m&i day nhat tai 3 thanh phd (Bac Hai, Kham
Chau, Phong Thanh Céang) thudc tinh Quang Tay (Trung Qudc), tic gia Lu-yan
Qin d chi ra lwong an hang ngay doi véi loai ngao trang nham dam bao tranh
tich KLN (trén 1 kg thé trong con ngudi) ddi véi ca 3 kim loai Cd, Hg va Pb
lan luot tai cac thanh phd 1a: Bic Hai Cd 0,078 mg/kg/ngay, Hg 0,005
mg/kg/ngay, Pb 0,113 mg/kg/ngay; Kham Chau Cd 0,099 mg/kg/ngay, Hg
0,005 mg/kg/ngay, Pb 0,178 mg/kg/ngay; Phong Thanh Cang Cd 0,103
mg/kg/ngay, Hg 0,004 mg/kg/ngay, Pb 0,146 mg/kg/ngay [34].

C6 thé nhan théy, so véi sd liu tai khu vuc Quang Tay (Trung Quéc) thi
murc do ti€u thu an toan cua Cd tai khu vuc Quang Ninh va Hai Phong déu cho
gia tri thap hon hodc xap xi bang v6i 3 thanh phd ctia Quang Tay, diéu d6 chimg
ngao trang tai cac khu vyc nghién ciru trong dé tai c6 ham luong Cd cao hon

so voi Quang Tay. Tuy nhién, thay vao dé thi muc do ti€u thu an toan dya trén
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ham lugng ctia Hg va Pb lai cao hon so véi khu vuc Quang Tay.

Céc nghién ctru vé mirc d6 st dung an toan thyc pham thuong tinh cho
nguoi truong thanh c6 khéi luong trung binh 60kg [35]. Poi v6i ngudi ¢ khodi
luong cao hodc thip hon thi nhan lugng thuc pham nén tiéu thu véi hé s6 o (voi
o= 60/s6 can nang cua ngudi cu thé). Muc tinh todn mtrc o st dung thuc phém
an toan bao gid ciing c6 hé s du so vé6i thuc té vi trong doi séng hang ngay
mdi co thé tiép nhan nhiéu doc chit qua hé ho hap, hé tiéu hoa va tiép xuc qua

da.

Bang 3.8. Mitrc d9 sir dung thue phAm dam bao an toan tranh tich liy
KLN ddi véi ngudi cé thé khdi 60kg

Don vi: kg/ngay

Pja diém Cd Hg Pb Pbi véi ca Cd, Hg, Pb
Méng Cai 0504 38,664 90,918 0,504
Ha Long 0,228 15,87 25,944 0,228
Vanbon 0,15 0,24 0,396 0,15
CO To 0,168 3,672 1,488 0,168
CatHai 0,636 0,816 175,074 0,636
TiénLang 0,294 26,868 60,342 0,294

Niam 2019, ¢6 nghién ciru & viing bd bién phia bac cua khu vuce Trung
tdm Java, Indonesia da dua ra ham luong tiéu thu trung binh mét tuan ddi véi
loai ngao tréng tai khu vyc nay la 0,16kg/tu§n. C6 thé nhan théy, SO vO1 muc
do tiéu thy an toan tai Indonesia thi mirc d¢ ti€u thu ngao tr:fmg tai khu vuc ven
bién Quang Ninh va Hai Phong 14 kh4 tét.

S liéu dua ra ¢ bang 3.7 1a s liéu duoc tinh theo thé trong trung binh
ctia con ngudi 1a 60kg. Do kha nang tich lity caa Hg va Pb déu khong qua cao
va ty 1€ nghich véi mirc do sir dung nén muic o st dung thuc phém dam bao

an toan tranh tich lity kim loai cao hon so véi Cd.
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Bang 3.9. Mirc d§ sir dung Ngao tring dam bao tranh tich liiy cac doc
chét ddi véi nguoi

Pon vi: Ca thé/ngdy

Khoi luong mé tb  Muc ti€u thy SO ca thé tiéu

Dja diém (g)/ca thé antoan (g)  thu trong ngay
Mong Cai 3,90 504 129
Ha Long 1,59 228 143
Van Dén 2,44 150 62
CoTo 2,32 168 73
Cat Hai 2,49 636 255
Tién Lang 1,57 294 187

Tir bang 3.8 ¢ thé nhan xét rang, dé dam bao tranh tich lity cac doc chat
d6i v6i co thé nguoi khi str dung Ngao trang & do tudi thu hoach vai kich thudce
chiéu dai dao dong tir 3- 4cm va chiéu rong tir 2,3-3cm tai cac khu vuc Mong
Cai, Ha Long, Cat Hai va Tién Lang c6 thé str dung tdi da tir 130 dén hon 200
ca thé/ngay vi ham luong cac KLN (Cd, Hg, Pb) trong mé ctia Ngao trang 13
thap (Bang 3.8). Déi vé6i cac khu vic nhu Van Don va C6 To do ham luong
KLN trong Ngao trang cao (Bang 3.8) nén chi c¢6 thé st dung tir 60 dén 70 ca
thé Ngao/ngay.

Pdi véi cac khu vue nhu Van Pon va Co To, nguoi dan nén han ché su
dung ngao trang thudng xuyén nham tranh kha ning tich liiy KNL trong co thé
dan dén nhiém doc KNL.

Pé c6 thé danh gia tét hon vé murc d6 tiéu thu an toan thuc pham d6i voi
ngao tréng, can xét thém mot sb6 cac KLN khac nhu As, Cr, Fe, Zn, Cu... giap

danh gia & muc toan dién cua thuc pham khi con nguoi st dung.
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KET LUAN
1. Két ludn

Qua cac két qua phén tich cac mau moi trudng nude nudi va mau Ngao
tai 2 khu vuc nghién ciru & ving ven bién Quang Ninh — Hai Phong trong luan
van, tac gia dua ra mot s6 két luan nhu sau:

- Ham luong Cd (miu nudc) cao nhét tai Van Don va thip nhit ¢ ving
ven bién phia bac tinh Quang Ninh (khu vuc Méng Cai, Cé To) va ving Pong
Nam cua TP. Hai Phong.

- Ham lugng Hg (mAu nudc) tai cac diém thu mau khong cé su chénh
1éch 16m.

- Ham luong Pb (mAu nudc) cao nhat tai Van Pon, thap nhét tai Mong
Cai.

- Ham luwong Cd, Hg va Pb cao nhat trong mau Ngao trang tai Van Ddn,
gia trj thip nhat duoc ghi nhan tai Méng Céi, Tién Lang.

Mic d6 tich lity Cd, Hg, Pb trong Ngao tring thong qua hé s tich liy
tai khu vyuc ven bién Quang Ninh va Hai Phong nhu sau:

- Muc @96 tich Ity Cd cao hon Hg va Pb. Tai cac khu vuc Moéng Cai, Tién
Léng, CO TO mirc d¢ tich lity cao hon so véi 3 khu vue con lai.

- Mitic d6 tich lity Hg tai Van Pon duoc phan tich 1a cao nhat trong céc
diém thu mau.

- Mtic d6 tich liiy cia Pb 1 rét thap.

Phu thudc vao ham lugng KLN c6 trong mo cta Ngao trang, muc do sir
dung Ngao tring trong thuc pham hang ngdy ma khong giy nguy co tich liy
cac doc chat Cd, Hg, Pb tai C6 To, Van Don 1a 60 dén 70 ca thé/ngay, tai Mong
Cai, Ha Long, Cat Hai, Tién Lang tir 130 dén 200 ca thé/ngay.

2. Kién nghi

Nghién ctru moi chi dung lai ¢ viéc xac dinh ham luong Cadimi, thuy

ngan va chi trong loai Ngao trang tai 6 diém thu mau. Trén thuc té, ngoai
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Cadimi, thuy ngéan, chi, cac loai sinh vat trén con co thé tich iy nhiéu loai doc
chat khac nhu cac hop chat hitu co bén viig trong moi truong POPs hay céac
kim loai nang khac nhu As, Cr, Sn.. Dbé kh'flng dinh luong cé thé Ngao tr:fmg
st dung dam bdo an toan thuc phém, can c6 thém cac nghién cuu vé cac doc
chét khac.
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PHU LUC
Phu luc 1: Kich thuéc va ham lrgng kim loai ning trong miau Ngao

1. Tai Mong Cai

S6 hiéu Chiéu Chiéu | Khéilwong | Khdi luong Cd Hg Pb
mau dai (cm) | rong (cm) nhan (g) phantich (g) | (mg/kg) | (mg/kg) | (mg/kg)
MC1 3,90 3,20 3,85 0,5371 0,13813 | 0,00222 | 0,00256
MC2 4,70 3,60 6,02 0,6865 0,13025 | 0,00281 | 0,00503
MC3 3,80 3,10 4,28 0,5665 0,13462 | 0,00163 | 0,00278
MC4 3,60 2,70 2,72 0,5028 0,12452 | 0,00135 | 0,00546
MC5 4,00 3,10 3,02 0,5047 0,18677 | 0,00038 | 0,00199
MC6 3,50 2,80 3,60 0,5206 0,16821 | 0,00045 | 0,00273
MC7 3,90 3,10 3,37 0,5084 0,12997 | 0,00133 | 0,00115
MC8 3,70 2,85 3,64 0,6209 0,07963 | 0,00083 | 0,00200
MC9 3,90 3,25 4,35 0,5222 0,06929 | 0,00107 | 0,00404

MC10 4,00 3,10 4,19 0,5034 0,07550 | 0,00128 | 0,00354
MC11 3,55 3,19 3,37 0,5927 0,13929 | 0,00158 | 0,00270
MC12 4,53 2,95 5,81 0,5461 0,13325 | 0,00175 | 0,00109
MC13 3,65 3,50 3,69 0,5009 0,12847 | 0,00139 | 0,00413
MC14 3,72 3,21 4,07 0,6126 0,09927 | 0,00128 | 0,00398
MC15 3,84 3,12 2,89 0,5514 0,13923 | 0,00140 | 0,00512
MC16 3,95 3,25 4,52 0,5319 0,09812 | 0,00098 | 0,00125
MC17 4,55 2,95 6,05 0,5024 0,12972 | 0,00113 | 0,00253
MC18 3,65 2,75 3,04 0,5467 0,09812 | 0,00096 | 0,00238
MC19 3,55 2,71 2,78 0,5682 0,09983 | 0,00220 | 0,00128
MC20 3,87 3,05 3,12 0,5316 0,12283 | 0,00198 | 0,00219
MC21 3,92 3,1 2,91 0,5492 0,09813 | 0,00038 | 0,00124
MC22 4,05 2,93 3,54 0,5639 0,12961 | 0,00239 | 0,00273
MC23 3,65 3,15 2,87 0,5596 0,14851 | 0,00128 | 0,00281
MC24 4,35 3,19 5,87 0,5629 0,13098 | 0,00114 | 0,00250
MC25 4,25 3,05 5,65 0,5825 0,12981 | 0,00137 | 0,00256
MC26 3,68 2,96 3,5 0,5387 0,12926 | 0,00119 | 0,00298
MC27 3,92 3,17 3,94 0,5164 0,13857 | 0,00201 | 0,00341
MC28 3,85 3,03 3,48 0,5439 0,12984 | 0,00120 | 0,00298
MC29 3,72 32 3,03 0,5844 0,16698 | 0,00129 | 0,00280
MC30 3,77 3,25 3,9 0,5411 0,12938 | 0,00149 | 0,00280
Trung binh 3,90 3,08 3,90 0,5500 0,12520 | 0,00139 | 0,00283
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2. Tai Ha Long

S6 hiéu Chiéu Chiéu | Khdiluong | Khéi lugng Cd Hg Pb
mau dai (cm) | rong (cm) nhan (g) phéntich (9) | (mg/kg) | (mg/kg) | (mg/kg)
HL1 3,00 2,55 1,66 0,5309 0,26265 | 0,00943 | 0,00528
HL2 2,90 2,25 1,31 0,5019 0,32758 | 0,00755 | 0,01193
HL3 3,14 2,41 1,92 0,5200 0,15818 | 0,00236 | 0,00575
HL4 3,10 2,40 2,03 0,5237 0,12351 | 0,00417 | 0,00451
HL5 3,00 2,50 1,67 0,6258 0,25169 | 0,00320 | 0,00822
HL6 3,70 2,50 1,64 0,5172 0,38684 | 0,00110 | 0,01319
HL7 2,71 2,20 1,32 0,6223 0,20603 | 0,00036 | 0,01008
HLS8 3,02 2,60 1,43 0,5071 0,50397 | 0,00937 | 0,05212
HL9 3,00 2,40 1,70 0,5052 0,20804 | 0,00593 | 0,00763
HL10 2,90 2,37 1,18 0,5401 0,24667 | 0,00121 | 0,01220
HL11 2,65 2,34 1,65 0,5098 0,25470 | 0,00376 | 0,05141
HL12 3,05 2,21 1,32 0,5742 0,32475 | 0,00962 | 0,00639
HL13 2,72 2,43 1,62 0,5198 0,23847 | 0,00753 | 0,03916
HL14 3,12 2,15 1,74 0,5431 0,42264 | 0,00532 | 0,00652
HL15 3,09 2,32 191 0,5504 0,37955 | 0,00125 | 0,00832
HL16 2,87 2,51 1,56 0,5672 0,26154 | 0,00237 | 0,01216
HL17 2,69 2,32 1,49 0,5029 0,50201 | 0,00754 | 0,00531
HL18 3,02 2,21 1,45 0,5426 0,24653 | 0,00452 | 0,00361
HL19 2,98 2,43 1,50 0,5472 0,27353 | 0,00353 | 0,01623
HL20 2,76 2,54 1,21 0,5792 0,30592 | 0,00764 | 0,00512
HL21 3,05 2,61 1,45 0,5072 0,28645 | 0,00644 | 0,03764
HL22 2,98 2,43 1,45 0,5312 0,26344 | 0,00442 | 0,00856
HL23 2,86 2,54 1,40 0,5678 0,24344 | 0,00634 | 0,03841
HL24 3,15 2,41 2,05 0,5457 0,23421 | 0,00645 | 0,00674
HL25 3,05 2,46 1,92 0,5641 0,35454 | 0,00554 | 0,00965
HL26 2,65 2,57 1,15 0,5509 0,31562 | 0,00435 | 0,05528
HL27 2,90 2,45 1,45 0,5571 0,25056 | 0,00161 | 0,00471
HL28 2,90 2,36 1,65 0,5641 0,25142 | 0,00443 | 0,04224
HL29 3,05 2,28 1,95 0,5401 0,35437 | 0,00423 | 0,00525
HL30 3,15 2,54 2,01 0,5213 0,22729 | 0,00399 | 0,00346
Trung binh 2,97 2,41 1,59 0,5427 0,28887 | 0,00485 | 0,01657
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3. Tai Vin Pon

S6 hiéu Chiéu Chiéu | Khdilwong | Khéi lugng Cd Hg Pb
mau dai (cm) | rong (cm) nhéan (g) | phantich(g) | (mg/kg) | (mg/kg) | (mg/kg)
Vbl 4,00 2,29 2,16 0,5349 0,25413 | 0,30622 | 0,50500
Vb2 4,21 2,41 2,94 0,5053 0,33931 | 0,58125 | 0,40820
Vb3 3,85 2,25 2,36 0,5180 0,50937 | 0,24731 | 0,56148
Vb4 4,15 2,41 2,45 0,5237 0,39214 | 0,11946 | 0,56578
VD5 4,15 2,35 2,19 0,5361 0,35792 | 0,23551 | 0,53148
Vbo6 3,80 2,25 2,14 0,6947 0,31827 | 0,18472 | 0,53972
Vb7 4,05 2,31 2,23 0,5318 0,41827 | 0,23875 | 0,61579
Vb8 3,98 2,24 2,08 0,4579 0,31282 | 0,22183 | 0,46823
Vb9 4,42 2,62 3,17 0,5292 0,38721 | 0,24312 | 0,52775

Vbl10 3,92 2,16 2,17 0,5086 0,42121 | 0,18696 | 0,53963
Vbll1 3,90 2,25 2,14 0,5538 0,39182 | 0,19848 | 0,64473
Vbi2 3,75 2,04 2,12 0,5358 0,43129 | 0,12938 | 0,51162
Vb13 4,30 2,53 2,96 0,5514 0,38127 | 0,15026 | 0,57985
Vbl4 3,80 2,17 2,18 0,5629 0,43962 | 0,13273 | 0,46164
Vbl15 4,21 2,46 2,69 0,5825 0,39654 | 0,17255 | 0,69487
Vbl6 3,80 2,15 2,01 0,5387 0,41272 | 0,15242 | 0,48158
Vbl17 4,05 2,24 2,63 0,5015 0,43551 | 0,13425 | 0,69299
VD18 3,97 2,22 2,14 0,5072 0,54128 | 0,18683 | 0,53598
Vb19 3,80 2,19 2,06 0,5192 0,54273 | 0,19577 | 0,55957
Vvb20 4,09 2,29 2,45 0,5203 0,43911 | 0,21964 | 0,49190
Vb21 4,24 2,43 2,76 0,5195 0,39129 | 0,18432 | 0,47874
Vvb22 3,83 2,19 2,15 0,5483 0,45313 | 0,19325 | 0,57662
VD23 4,16 2,33 2,59 0,5001 0,37327 | 0,21432 | 0,68752
Vb24 4,35 2,57 2,87 0,5204 0,46712 | 0,10982 | 0,47593
VD25 3,96 2,25 2,21 0,5492 0,54823 | 0,21425 | 0,59364
VD26 3,86 2,16 2,13 0,4921 0,43251 | 0,24697 | 0,66387
vb27 4,19 2,47 2,81 0,5482 0,38128 | 0,12842 | 0,49564
VD28 421 2,55 2,90 0,5273 0,58013 | 0,18634 | 0,49679
VD29 4,17 2,47 2,75 0,5739 0,36320 | 0,10664 | 0,59790
Vb30 4,22 2,59 2,83 0,5283 0,48148 | 0,20089 | 0,59893
Trung binh 4,05 2,33 2,44 0,5340 0,41981 | 0,20076 | 0,55278
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4. Tai Co To

S6 hiéu Chiéu Chiéu | Khdilwong | Khéi lugng Cd Hg Pb
mau dai (cm) | rong (cm) nhéan (g) | phéntich (g) | (mg/kg) | (mg/kg) | (mg/kg)
CT1 3,70 2,11 2,36 0,5402 0,32990 | 0,00528 | 0,08030
CT2 411 2,56 2,46 0,6041 0,46590 | 0,00525 | 0,09785
CT3 3,78 2,14 1,73 0,6412 0,39183 | 0,00164 | 0,08895
CT4 3,90 2,20 2,47 0,7208 0,46618 | 0,06953 | 0,30819
CT5 4,25 3,41 2,57 0,5776 0,35750 | 0,01973 | 0,13073
CT6 4,10 2,38 2,20 0,5174 0,28599 | 0,03881 | 0,40486
CT7 4,11 2,55 2,74 0,5136 0,39771 | 0,01347 | 0,13482
CT8 4,10 2,38 2,28 0,5178 0,28019 | 0,00306 | 0,16587
CT9 4,08 2,02 2,16 0,5167 0,34252 | 0,01644 | 0,10198
CTi10 4,15 2,35 2,24 0,5523 0,31280 | 0,03449 | 0,16817
CT11 4,03 2,51 2,32 0,5702 0,36305 | 0,02272 | 0,16817
CTi2 3,97 2,14 2,19 0,5482 0,34623 | 0,01238 | 0,08712
CT13 3,58 2,05 2,29 0,5291 0,41862 | 0,04382 | 0,08235
CT14 3,84 2,12 2,43 0,5962 0,37152 | 0,02344 | 0,18472
CTi15 4,01 2,75 2,19 0,4859 0,41162 | 0,01285 | 0,28354
CT16 3,98 2,19 2,33 0,6927 0,36975 | 0,02853 | 0,13826
CT17 3,85 2,11 2,27 0,5837 0,38705 | 0,01947 | 0,12536
CT18 4,18 2,86 2,25 0,5692 0,49758 | 0,01293 | 0,18792
CT19 4,17 2,75 2,26 0,4985 0,46559 | 0,02178 | 0,09826
CT20 3,90 2,13 2,11 0,5968 0,39674 | 0,01355 | 0,18172
CT21 4,05 2,77 2,57 0,6846 0,47597 | 0,01267 | 0,18279
CT22 4,00 2,90 2,58 0,5193 0,32822 | 0,02273 | 0,20361
CT23 4,21 3,04 2,45 0,5258 0,31056 | 0,02146 | 0,23172
CT24 3,98 2,18 2,16 0,5839 0,29836 | 0,02853 | 0,09824
CT25 4,15 2,86 2,45 0,5986 0,30219 | 0,03775 | 0,19492
CT26 4,25 3,05 2,50 0,5753 0,27390 | 0,02413 | 0,19835
CT27 4,18 2,95 2,31 0,5098 0,28593 | 0,03237 | 0,18628
CT28 3,89 2,14 2,14 0,5769 0,30416 | 0,04717 | 0,17492
CT29 4,29 2,70 2,37 0,5967 0,31289 | 0,01246 | 0,17263
CT30 4,03 2,89 2,24 0,5638 0,34092 | 0,02328 | 0,18254
Trung binh 4,03 2,51 2,32 0,5702 0,36305 | 0,02272 | 0,16817
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5. Tai Cat Hai

S6 hiéu Chiéu Chiéu | Khdiluong | Khbi luong Cd Hg Pb
mau dai (cm) | rong (cm) nhan (g) phén tich (9) | (mg/kg) | (mag/kg) | (mg/kg)
CH1 3,90 2,39 2,67 0,7340 0,18476 | 0,13122 | 0,00101
CH2 3,75 2,20 2,32 0,5143 0,13649 | 0,04973 | 0,13237
CH3 4,30 2,39 2,57 0,5289 0,08908 | 0,07713 | 0,00125
CH4 3,80 2,11 1,88 0,5136 0,15862 | 0,03126 | 0,00513
CH5 4,21 2,51 3,02 0,5265 0,09964 | 0,06816 | 0,00186
CH6 3,80 2,20 1,96 0,6140 0,10861 | 0,05816 | 0,03751
CH7 4,20 2,45 2,85 0,5096 0,12641 | 0,03121 | 0,00185
CHS8 4,02 2,32 2,21 0,5682 0,18935 | 0,05765 | 0,00124
CH9 4,35 2,36 3,03 0,5328 0,27875 | 0,09813 | 0,65009

CH10 3,91 2,29 2,35 0,5220 0,27987 | 0,05875 | 0,51013
CH11 3,85 2,15 2,20 0,5866 0,03937 | 0,05082 | 0,00088
CH12 4,01 2,34 2,71 0,5456 0,11924 | 0,13624 | 0,00013
CH13 3,94 2,31 2,25 0,5180 0,02471 | 0,05385 | 0,00129
CH14 4,12 2,45 2,73 0,5570 0,03926 | 0,12871 | 0,00024
CH15 4,24 2,47 2,91 0,5436 0,22525 | 0,02735 | 0,00147
CH16 3,93 2,38 2,15 0,5363 0,01626 | 0,05913 | 0,00129
CH17 3,82 2,24 2,12 0,5172 0,16310 | 0,04812 | 0,00101
CH18 4,17 2,32 2,89 0,5409 0,12549 | 0,03481 | 0,00102
CH19 3,79 2,05 1,95 0,5300 0,18029 | 0,09127 | 0,00398
CH20 4,25 2,40 2,97 0,5341 0,12237 | 0,05724 | 0,00551
CH21 4,30 2,55 3,08 0,5278 0,10348 | 0,02374 | 0,00462
CH22 3,95 2,24 2,15 0,5892 0,06739 | 0,03788 | 0,00396
CH23 4,05 2,31 2,69 0,5239 0,16702 | 0,05846 | 0,01384
CH24 4,20 2,43 2,95 0,5471 0,24114 | 0,06872 | 0,00043
CH25 3,98 2,24 2,15 0,5538 0,47358 | 0,05277 | 0,08030
CH26 3,82 2,10 1,95 0,5358 0,17423 | 0,05252 | 0,09785
CH27 4,30 2,47 3,01 0,5514 0,48917 | 0,04638 | 0,08895
CH28 4,00 2,38 2,65 0,5759 0,42709 | 0,08504 | 0,09074
CH29 3,90 2,29 2,23 0,5795 0,18325 | 0,06441 | 0,09274
CH30 3,87 2,15 1,95 0,5412 0,32921 | 0,05513 | 0,06513
Trung binh 4,02 2,32 2,49 0,5500 0,17875 | 0,06313 | 0,06326
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6. Tai Tién Lang

S6 hiéu Chiéu Chiéu | Khéilwong | Khéi lugng Cd Hg Pb
mau dai (cm) | rong (cm) nhan (g) phan tich (g) | (mg/kg) | (mg/kg) | (mg/kg)
TL1 3,00 2,50 1,30 0,7629 0,16759 | 0,00513 | 0,00183
TL2 3,20 2,60 1,55 0,6391 0,30149 | 0,00212 | 0,00278
TL3 3,30 2,65 1,78 0,5135 0,25449 | 0,00183 | 0,00961
TL4 2,90 2,45 1,27 0,5174 0,20192 | 0,00478 | 0,00686
TL5 3,20 2,55 1,96 0,6372 0,21754 | 0,00123 | 0,00207
TL6 3,45 2,70 2,17 0,7762 0,21604 | 0,05104 | 0,00093
TL7 3,00 2,40 1,28 0,5015 0,17946 | 0,00209 | 0,00796
TL8 3,20 2,60 1,53 0,5252 0,21413 | 0,00178 | 0,00776
TL9 3,10 2,40 1,46 0,5763 0,20788 | 0,00114 | 0,00444
TL10 3,20 2,50 1,41 0,5194 0,24603 | 0,00045 | 0,00406
TL11 2,94 2,40 1,29 0,5766 0,12746 | 0,00012 | 0,00923
TL12 3,13 2,48 1,35 0,5456 0,25372 | 0,00179 | 0,00946
TL13 3,50 2,71 2,01 0,5780 0,12990 | 0,00541 | 0,00107
TL14 3,18 2,54 1,97 0,6550 0,26590 | 0,00202 | 0,00222
TL15 3,21 2,55 1,46 0,5456 0,31843 | 0,00969 | 0,00329
TL16 2,90 2,35 1,25 0,5314 0,14564 | 0,00895 | 0,00846
TL17 3,20 2,49 1,45 0,6343 0,31662 | 0,00695 | 0,00819
TL18 3,30 2,56 1,55 0,5404 0,32575 | 0,01973 | 0,00307
TL19 2,85 2,41 1,36 0,5971 0,25190 | 0,00388 | 0,00466
TL20 2,96 2,44 1,35 0,7342 0,30771 | 0,00235 | 0,00348
TL21 3,14 2,55 1,50 0,5979 0,28019 | 0,00329 | 0,00657
TL22 3,39 2,60 1,92 0,6594 0,23435 | 0,00164 | 0,00198
TL23 2,87 2,41 1,28 0,5879 0,21240 | 0,00634 | 0,00682
TL24 3,24 2,67 1,73 0,5671 0,12762 | 0,00687 | 0,00652
TL25 3,30 2,68 1,81 0,6538 0,22415 | 0,00691 | 0,00563
TL26 2,90 2,45 1,31 0,5658 0,23912 | 0,00703 | 0,00487
TL27 2,85 2,46 1,27 0,5584 0,31438 | 0,00869 | 0,00772
TL28 3,40 2,65 1,91 0,5699 0,19133 | 0,00986 | 0,00525
TL29 3,35 2,60 1,75 0,5765 0,11358 | 0,00781 | 0,00445
TL30 3,60 2,75 1,95 0,7549 0,12300 | 0,00923 | 0,00635
Trung binh 3,16 2,54 1,57 0,6000 0,22366 | 0,00667 | 0,00525
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Phu luc 2: Hé sé tich liiy sinh hoc va mic dé tiéu thu

1. Tai Mong Cai

, ~ BAF Miuc dff) tiéu thy an toémvd(*)i Vol
S6 hiéu mau kg thé trong (mg/kg thé trong)
Cd Hg Pb Cd Hg Pb
MC1 1381,3 | 11,1 0,4 0,0072 0,3223 1,3929
MC2 13025 | 14,0 0,8 0,0077 0,2544 0,7097
MC3 1346,2 8,1 0,5 0,0074 0,4383 1,2867
MC4 1245,2 6,8 0,9 0,0080 0,5282 0,6541
MC5 1867,7 1,9 0,3 0,0054 1,9020 1,7947
MC6 1682,1 2,2 0,4 0,0059 1,5877 1,3070
MC7 1299,7 6,6 0,2 0,0077 0,5386 3,1062
MCS8 796,3 4,2 0,3 0,0126 0,8569 1,7837
MC9 692,9 54 0,7 0,0144 0,6666 0,8832
MC10 755,0 6,4 0,6 0,0132 0,5566 1,0078
MC11 1392,9 7,9 0,4 0,0072 0,4520 1,3227
MC12 1332,5 8,8 0,2 0,0075 0,4078 3,2829
MC13 1284,7 7,0 0,7 0,0078 0,5139 0,8652
MC14 992,7 6,4 0,7 0,0101 0,5576 0,8969
MC15 1392,3 7,0 0,8 0,0072 0,5109 0,6971
MC16 981,2 4,9 0,2 0,0102 0,7274 2,8617
MC17 1297,2 5,6 0,4 0,0077 0,6332 1,4105
MC18 981,2 4,8 0,4 0,0102 0,7464 1,4993
MC19 998,3 11,0 0,2 0,0100 0,3250 2,7880
MC20 1228,3 9,9 0,4 0,0081 0,3604 1,6286
MC21 981,3 1,9 0,2 0,0102 1,8601 2,8848
MC22 1296,1 | 11,9 0,4 0,0077 0,2992 1,3063
MC23 1485,1 6,4 0,5 0,0067 0,5572 1,2701
MC24 1309,8 5,7 0,4 0,0076 0,6251 1,4297
MC25 1298,1 6,9 0,4 0,0077 0,5206 1,3940
MC26 1292,6 6,0 0,5 0,0077 0,5982 1,1973
MC27 1385,7 | 10,1 0,6 0,0072 0,3547 1,0467
MC28 1298,4 6,0 0,5 0,0077 0,5962 1,1981
MC29 1669,8 6,4 0,5 0,0060 0,5550 1,2773
MC30 1293,8 7,5 0,5 0,0077 0,4784 1,2751
Trung binh | 1252,0 7,0 0,5 0,0084 0,6444 1,5153
Do 1éch chuan | 264,1 2,8 0,2 0,0021 0,4122 0,7304
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2. Tai Ha Long

’ BAF Miic dff) tiéu thy an toan wdéi vGi
S6 hiéu mau kg thé trong (mg/kg thé trong)
Cd Hg Pb Cd Hg Pb

HL1 656,6 | 47,1 0,7 0,0038 | 0,0758 0,6770
HL2 819,0 | 37,8 1,6 0,0031 | 0,0946 0,2993
HL3 3954 | 11,8 0,8 0,0063 | 0,3028 0,6216
HL4 308,8 | 20,9 0,6 0,0081 | 0,1711 0,7923
HL5 629,2 | 16,0 11 0,0040 0,2233 0,4345
HL6 967,1 55 1,8 0,0026 | 0,6486 0,2707
HL7 515,1 1,8 1,3 0,0049 1,9703 0,3544
HL8 1259,9 | 46,9 6,9 0,0020 0,0762 0,0685
HL9 520,1 | 29,6 1,0 0,0048 0,1205 0,4680
HL10 616,7 6,0 1,6 0,0041 0,5911 0,2928
HL11 636,7 | 18,8 6,9 0,0039 | 0,1902 0,0695
HL12 8119 | 48,1 0,9 0,0031 | 0,0742 0,5593
HL13 596,2 | 37,7 5,2 0,0042 0,0948 0,0912
HL14 1056,6 | 26,6 0,9 0,0024 0,1342 0,5475
HL15 948,9 6,2 11 0,0026 | 0,5737 0,4292
HL16 653,9 | 11,9 1,6 0,0038 | 0,3011 0,2936
HL17 1255,0 | 37,7 0,7 0,0020 0,0947 0,6722
HL18 616,3 | 22,6 0,5 0,0041 0,1579 0,9882
HL19 683,8 | 17,7 2,2 0,0037 | 0,2023 0,2200
HL20 764,8 | 38,2 0,7 0,0033 | 0,0935 0,6972
HL21 716,1 | 32,2 50 0,0035 0,1109 0,0949
HL22 658,6 | 22,1 11 0,0038 0,1615 0,4171
HL23 608,6 | 31,7 51 0,0041 | 0,1126 0,0930
HL24 5855 | 32,3 0,9 0,0043 | 0,1107 0,5303
HL25 886,4 | 27,7 1,3 0,0028 | 0,1289 0,3700
HL26 789,1 | 21,8 7,4 0,0032 0,1641 0,0646
HL27 626,4 8,0 0,6 0,0040 0,4450 0,7576
HL28 628,6 | 22,1 5,6 0,0040 0,1614 0,0846
HL29 8859 | 21,1 0,7 0,0028 | 0,1689 0,6809
HL30 568,2 | 19,9 0,5 0,0044 0,1792 1,0325
Trung binh 7222 | 24,3 2,2 0,0038 0,2645 0,4324
Do léch chuan | 217,9 | 12,9 2,2 0,0012 0,3583 0,2775
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3. Tai Vin Bon

’ BAF Miic dff) tiéu thu an toan Qdéi vGi
S6 hiéu miu kg thé trong (mg/kg thé trong)
Cd Hg Pb Cd Hg Pb
Vbl 317,7 3062,2 | 15,5 | 0,0039 0,0023 0,0071
Vb2 424,1 58125 | 12,5 | 0,0029 0,0012 0,0087
Vb3 636,7 2473,1 | 17,2 | 0,0020 0,0029 0,0064
Vb4 490,2 11946 | 17,4 | 0,0026 0,0060 0,0063
Vb5 4474 2355,1 | 16,3 | 0,0028 0,0030 0,0067
Vbo6 397,8 1847,2 | 16,6 | 0,0031 0,0039 0,0066
Vb7 522,8 2387,5 | 18,9 | 0,0024 0,0030 0,0058
Vb8 391,0 2218,3 | 14,4 | 0,0032 0,0032 0,0076
Vb9 484,0 2431,2 | 16,2 | 0,0026 0,0029 0,0068
Vb10 526,5 1869,6 | 16,6 | 0,0024 0,0038 0,0066
Vblil 489,8 1984,8 | 19,8 | 0,0026 0,0036 0,0055
VD12 539,1 1293,8 | 15,7 | 0,0023 0,0055 0,0070
VD13 476,6 1502,6 | 17,8 | 0,0026 0,0048 0,0062
Vbl14 549,5 1327,3 | 14,2 | 0,0023 0,0054 0,0077
Vb15 495,7 17255 | 21,3 | 0,0025 0,0041 0,0051
Vbi6 515,9 1524,2 | 14,8 | 0,0024 0,0047 0,0074
Vb17 544,4 13425 | 21,3 | 0,0023 0,0053 0,0052
VD18 676,6 1868,3 | 16,4 | 0,0018 0,0038 0,0067
Vb19 678,4 1957,7 | 17,2 | 0,0018 0,0036 0,0064
Vvb20 548,9 2196,4 | 15,1 | 0,0023 0,0033 0,0073
Vb21 489,1 1843,2 | 14,7 | 0,0026 0,0039 0,0075
Vb22 566,4 1932,5 | 17,7 | 0,0022 0,0037 0,0062
VD23 466,6 21432 | 21,1 | 0,0027 0,0033 0,0052
VD24 583,9 1098,2 | 14,6 | 0,0021 0,0065 0,0075
VD25 685,3 21425 | 18,2 | 0,0018 0,0033 0,0060
VD26 540,6 2469,7 | 20,4 | 0,0023 0,0029 0,0054
VD27 476,6 1284,2 | 15,2 | 0,0026 0,0056 0,0072
VD28 725,2 1863,4 | 15,2 | 0,0017 0,0038 0,0072
Vvb29 454,0 1066,4 | 18,3 | 0,0028 0,0067 0,0060
VD30 601,8 2008,9 | 184 | 0,0021 0,0036 0,0060
Trung binh 524,8 2007,6 | 17,0 | 0,0025 0,0040 0,0066
Do léch chuén 93,0 862,7 2,3 0,0005 0,0013 0,0009
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4. Tai Co To

’ BAE Mirc dff) tiéu thu an toan 7d6i Vi
S6 hiéu mau kg thé trong (mg/kg thé trong)
Cd Hg Pb Cd Hg Pb
CT1 32990 | 52,8 11,2 0,0030 | 0,1354 | 0,0445
CT2 4659,0 | 52,5 13,6 0,0021 | 0,1360 | 0,0365
CT3 39183 | 16,4 12,4 0,0026 | 0,4361 | 0,0401
CT4 4661,8 | 6953 | 428 0,0021 | 0,0103 | 0,0116
CT5 3575,0 | 197,3 | 18,2 0,0028 | 0,0362 | 0,0273
CT6 2859,9 | 388,1 | 56,2 0,0035 | 0,0184 | 0,0088
CT7 3977,1| 1347 | 187 0,0025 | 0,0530 | 0,0265
CT8 2801,9 | 30,6 23,0 0,0036 | 0,2335 | 0,0215
CT9 34252 | 1644 | 14,2 0,0029 | 0,0435 | 0,0350
CT10 3128,0 | 3449 | 234 0,0032 | 0,0207 | 0,0212
CT11 36305 | 2272 | 234 0,0028 | 0,0314 | 0,0212
CT12 3462,3 | 1238 | 12,1 0,0029 | 0,0577 | 0,0410
CT13 4186,2 | 4382 | 11,4 0,0024 | 0,0163 | 0,0434
CT14 37152 | 2344 | 257 0,0027 | 0,0305 | 0,0193
CT15 41162 | 1285 | 394 0,0024 | 0,0556 | 0,0126
CT16 3697,5| 2853 | 192 0,0027 | 0,0250 | 0,0258
CT17 38705 | 1947 | 17,4 0,0026 | 0,0367 | 0,0285
CT18 49758 | 1293 | 26,1 0,0020 | 0,0552 | 0,0190
CT19 46559 | 2178 | 136 0,0021 | 0,0328 | 0,0363
CT20 3967,4 | 1355 | 252 0,0025 | 0,0527 | 0,0197
CT21 4759,7 | 126,7 | 254 0,0021 | 0,0564 | 0,0195
CT22 32822 | 2273 | 283 0,0030 | 0,0314 | 0,0175
CT23 31056 | 2146 | 322 0,0032 | 0,0333 | 0,0154
CT24 2983,6 | 2853 | 13,6 0,0034 | 0,0250 | 0,0364
CT25 3021,9 | 3775 | 271 0,0033 | 0,0189 | 0,0183
CT26 2739,0 | 2413 | 275 0,0037 | 0,0296 | 0,0180
CT27 2859,3 | 3237 | 259 0,0035 | 0,0221 | 0,0192
CT28 3041,6 | 4717 | 243 0,0033 | 0,0151 | 0,0204
CT29 31289 | 1246 | 240 0,0032 | 0,0573 | 0,0207
CT30 3409,2 | 2328 | 254 0,0029 | 0,0307 | 0,0196
Trung binh | 3630,5 | 227,2 | 234 0,0028 | 0,0612 | 0,0248
Do léch chuan | 646,7 | 146,22 | 10,0 0,0005 | 0,0842 | 0,0099
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5. Tai Cdt Hai

’ ) BAE Mirc dff) tiéu thy an toe‘lnqdéi v6i
SO hi¢u mau kg thé trong (mg/kg thé trong)
Cd Hg Pb Cd Hg Pb
CH1 2639 | 4374 | 01 0,0054 | 0,0054 | 3,5291
CH2 1950 | 1658 | 17,6 0,0073 | 0,0144 | 0,0270
CH3 1273 | 2571 | 0.2 0,0112 | 0,0093 | 2,8617
CH4 226,6 | 1042 | 07 0,0063 | 0,0228 | 0,6965
CH5 1423 | 2272 | 0.2 0,0100 | 0,0105 | 1,9160
CH6 1552 | 1939 | 5,0 0,0092 | 0,0123 | 0,0952
CH7 180,6 | 1040 | 0.2 0,0079 | 0,0229 | 1,9347
CHS8 2705 | 1922 | 0,2 0,0053 | 0,0124 | 2,8732
CH9 3982 | 3271 | 86,7 0,0036 | 0,0073 | 0,0055
CH10 399,8 | 1958 | 68,0 0,0036 | 0,0122 | 0,0070
CH11 56,2 1694 | 0,1 0,0254 | 0,0141 | 4,0688
CH12 170,3 | 4541 | 0,0 0,0084 | 0,0052 | 27,4601
CH13 35,3 1795 | 0,2 0,0405 | 0,0133 | 2,7737
CH14 56,1 4290 | 0,0 0,0255 | 0,0055 | 15,0932
CH15 321,8 91,2 0,2 0,0044 | 0,0261 | 2,4268
CH16 23,2 1971 | 0.2 0,0615 | 0,0121 | 2,7760
CH17 2330 | 1604 | 01 0,0061 | 0,0148 | 3,5297
CH18 1793 | 1160 | 0.1 0,0080 | 0,0205 | 3,5020
CH19 2576 | 3042 | 05 0,0055 | 0,0078 | 0,8983
CH20 1748 | 1908 | 0,7 0,0082 | 0,0125 | 0,6478
CH21 1478 79,1 0,6 0,0097 | 0,0301 | 0,7738
CH22 96,3 1263 | 05 0,0148 | 0,0189 | 0,9010
CH23 2386 | 1949 1,8 0,0060 | 0,0122 | 0,2581
CH24 3445 | 2291 | 01 0,0041 | 0,0104 | 8,2283
CH25 676,5 | 1759 | 107 0,0021 | 0,0135 | 0,0445
CH26 2489 | 1751 | 13,0 0,0057 | 0,0136 | 0,0365
CH27 698,8 | 1546 | 119 0,0020 | 0,0154 | 0,0401
CH28 610,1 | 2835 | 121 0,0023 | 0,0084 | 0,0394
CH29 2618 | 2147 | 124 0,0055 | 0,0111 | 0,0385
CH30 470,3 | 1838 | 87 0,0030 | 0,0130 | 0,0548
Trung binh 2554 | 2104 | 84 0,0106 | 0,0136 | 2,9179
D6 léch chuan | 175,0 97,3 19,6 0,0126 | 0,0060 | 5,5592
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6. Tai Tién Lang

’ ) BAF Mirc dff) tiéu thy an toan Qdéi v6i
SO hi¢u mau kg thé trong (mg/kg thé trong)
Cd Hg Pb Cd Hg Pb

TL1 16759 | 257 0,3 | 0,0060 | 0,1392 1,9555
TL2 30149 | 10,6 0,4 | 0,0033 | 0,3376 1,2828
TL3 25449 9,2 1,3 | 0,0039 | 0,3898 0,3718
TL4 20192 | 239 1,0 | 0,0050 | 0,1494 0,5204
TL5 2175,4 6,2 0,3 | 0,0046 | 0,5805 1,7220
TL6 21604 | 2552 | 0,1 | 0,0046 | 0,0140 3,8276
TL7 17946 | 104 1,1 | 0,0056 | 0,3418 0,4485
TL8 21413 8,9 1,1 | 0,0047 | 0,4019 0,4602
TL9 2078,8 5,7 0,6 | 0,0048 | 0,6293 0,8038
TL10 2460,3 2,3 0,6 | 00041 | 1,5808 0,8787
TL11 1274.,6 0,6 1,3 | 0,0078 | 5,8072 0,3868
TL12 2537,2 8,9 1,3 | 0,0039 | 0,3993 0,3775
TL13 1299,0 | 27,0 0,1 | 00077 | 0,1321 3,3308
TL14 26590 | 10,1 0,3 | 0,0038 | 0,3534 1,6121
TL15 31843 | 484 05 | 0,0031 | 0,0737 1,0850
TL16 14564 | 447 1,2 | 0,0069 | 0,0798 0,4222
TL17 3166,2 | 34,8 1,1 | 0,0032 | 0,1027 0,4362
TL18 32575 | 98,7 04 | 00031 | 0,0362 1,1621
TL19 25190 | 19,4 0,6 | 0,0040 | 0,1840 0,7669
TL20 30771 | 117 05 | 0,0032 | 0,3044 1,0257
TL21 28019 | 16,4 09 | 00036 | 0,2174 0,5434
TL22 23435 8,2 0,3 | 0,0043 | 0,4346 1,8037
TL23 21240 | 317 09 | 00047 | 0,1126 0,5239
TL24 12762 | 344 0,9 | 0,0078 | 0,1040 0,5478
TL25 22415 | 34,6 0,8 | 0,0045 | 0,1034 0,6344
TL26 23912 | 3572 0,7 | 00042 | 0,1016 0,7334
TL27 31438 | 435 1,1 | 0,0032 | 0,0822 0,4626
TL28 19133 | 493 0,7 | 0,0052 | 0,0724 0,6803
TL29 11358 | 391 0,6 | 0,0088 | 0,0915 0,8026
TL30 1230,0 | 46,2 09 | 00081 | 0,0774 0,5624
Trung binh 22366 | 334 0,7 | 0,0049 | 0,4478 1,0057
D6 léch chuan | 645,0 46,6 04 | 00017 | 1,0551 0,8347
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Phu luc 3: Hinh anh lién quan

Bai ngao tai Tién Lang, Hai Phong

Qua trinh do kich thuéc ciia ngao tring tai phong thi nghiém
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MAiu ngao truéc qua trinh tach mo

Mau Ngao sau khi da tach mo ra khéi vo
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Mot s6 dung cu bao quan miu va phén tich trong phong thi nghiém

Ong pha sinh miu vat dugc sir dung cho may pha miu vi song MARS 6
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Héa chat dwoe sir dung trong qua trinh pha hiru co trong miu
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Phu luc 4: Dung cu, héa chit va lip dwong chuén
Hoa chit dugce str dung trong qua trinh xir 1y va phan tich mau duogc liét
ké dudi Bang 1.

Bang 1. Danh muc héa chit sir dung

STT Tén hoa chat Do tinh khiét

1 Hydrogen peroxide H,0,, 30% 99,9%

2 AXxit Nitric HNOj3 dac, 65% 99,9%

3  Axit Nitric HNO3, 1%

4 Axit Nitric HNO3 0,5%
Dung dich chuan gbc mix kim loai Cd,

5 100%
As, Pb 100 ppm

6 Dung dich gdc Hg 500 ppb 100%
Dung dich tune may: 10 mg/mL Li, Co,
In, Tl trong 1% HNO3

Bang 2 liét ké cac dung cu va thiét bi, may moéc dugce st dung trong qua
trinh xtr Iy va phan tich mau.

Bing 2. Danh muc dung cu va thiét bi sir dung

STT Loai Tén dung cu, thiét bi

1 Ong pha miu sinh vat

2 Cdc thiy tinh (50 ml va 100 ml)

3 Binh dinh muc (25 ml va 50 ml)

4 Pipet (5 ml va 10 ml)

5 Binh tia nudc cit

6 Dung cu Ong nhua dyng mau sinh vat sau khi pha mau
(50 ml)

7 Gidy loc
Thudc kep

9 Tui zipper polyethylene

10 Dao thét hoac may say

11 Thiét bi Tu hat
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12

13

14
15
16

Can phan tich (chinh x4ac dén 10 g)

May phan tich kim loai nang Agilent
Technologies 7900 ICP-MS
May pha miu vi song MARS 6
Khi Argon d6 tinh khiét 99,9% (Messer)
Khi Heli d6 tinh khiét 99,9% (Messer)

o Ldp duong chudn

Puong chuan duoc pha tir dung dich gbc chudn lam viéc ra cac nong do
1,5, 10, 25, 50, 70 va 100 ppb

Dung dich chuan don Cd: 1 ppm

Dung dich chuan don As, Pb: 1000 ppm

Dung dich chuan don Hg: 1000 ppm

Céc dung dich chuan don nay tiy vao dung dich chuan cta nha san xuét

cung cap

Buée 1: Pha dung dich hdn hop céac chit chuan co nong do 500 ppb tir

cac dung dich chat chuan do nha san xuat cung cap

Chat chuan Pb Cd Hg
V hat (ml) 0,025 25 0,025
V dinh muc (ml) 50

Buéc 2: Pha dung dich chuan c6 nong d6 tir 1 — 100 ppb. Tir dung dich

hdn hop cac chat chuan & budc 1 pha ra cac nong do 1ppb, 10ppb, 25ppb, 50
ppb, 70 ppb va 100 ppb.

Nong do (ppb) 0 1 10 25 50 | 70 | 100

V hit (ml) 0 | 004 04 1 2 2,8 4
Tat ca phai dugc dinh mirc bang HNO3 1%

Vdinhmic(ml) | 20 | 20 | 20 | 20 | 20 | 20 | 20

Dung dich dudng chuan phai dugc dinh mirc bang axit HNO3 1%. Pudng

chuén phai dugc chuyén bi lai mdi dot phan tich

o Duong chudn cdc kim loai dang thuwc hién phdn tich
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111 Cd [He]

=103

y = 913.0477 * x + 1.1110
R = 1.0000

0.5
° 50.0 100.0
Conc(ppb)
Puwong chuin kim loai niing Cd
201 Hg [He]
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208 Pb [He]

x10%7

y = 67477642 * x + 357.8870
R = 0.9998

50.0 100.0
Conc(ppb)

Puwong chuin kim loai Pb
Nguyén Iy hé thong phan tich vét kim loai ICP-MS:

Inductively coupled plasma mass spectroscopy (viét tat 1a: ICP-MS) la
mot k¥ thuat phan tich dé xac dinh dau vét nong d6 da nguyén té va dong vi
trong cac mau chét 16ng, ran hoic khi. N6 két hop ngudn plasma argon tao ion
v6i gidi han phat hién nhay cam cta phat hién khéi phd. Mic du ICP-MS duogc
str dung cho nhiéu loai phan tich nguyén t6 khac nhau, bao gém thir nghiém
dugc pham va san xuat thude thir, mo-dun nay s& tap trung vao cic ung dung

cua no6 trong nghién ctru khodng san va nudc.
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TOM TAT

KHAO SAT O NHIEM KIM LOAI NANG TRONG CAC LOAI NGAO VA HAU NUOI
TAI VAN PON - QUANG NINH, MIEN BAC VIET NAM

Nghién cizu nay nham khao séat 6 nhiém kim logi ngng (As, Cd, Hg, and Pb) trong hai lodi dong
vdt hai manh vé ngao trang (Meretrix lyrata) and loai hau (Saccostrea glomerata) duwoc nudi ¢
Van Dén - Quang Ninh. Cac két qua minh ching rang cac loai khac nhau tich iy kim loai ¢ céc
mizc khac nhau. Cac nong dg kim logi nang nghién cizu duroc theo thir t 12 As > Hg > Cd > Pb
d6i véi lodi ngao, va As > Cd > Hg > Pb doi Véi loai hau da dwoc phét hién. Nhin chung, cac mdu
hau va ngao b;i 6 nhiém nhiéu nhat véi nong d@é As trong 4 kim logi ndng déanh gid va nong dg As
trung binh trong 3 v tri ldy mdu 1a 3.72 + 1.89 va 1.56 + 0.41 mg/kg w.w trong hau va ngao nudi
tai Vin Pon - Quang Ninh.
Tar khoa: kim logi ndng, ngao, hau, tich tu, Vdan Pon — Quang Ninh.

eventually transferred to wus at risky

1. INTRODUCTION concentrations.

Naturally, potentially harmful heavy metals
and metalloids could be present in all
environments [1]. All heavy metals could
become toxic to humans at certain
concentrations, but the accumulation at even
small amount of some metals such as arsenic
(As), cadmium (Cd), mercury (Hg), and lead
(Pb), could be a potential threat to wildlife in
interact with these elements [2-4]. Since
humans are now at the top trophic level in
numerous habitats, by bioaccumulating
through the food chain, these metals maybe

Bivalves are globally widespread benthic
species that mostly inhabit coastal and
estuarine regions [5]. For examples, oysters
and clams as sessile organisms in the water-
sediment interface are continuously and
directly exposed to aquatic pollutants from
seawater and sediment [6]. Since oysters have
high nutritional and economic values,
consuming these mollusks with high levels of
heavy metals is dangerous and could pose a
risk to human health [7]. In addition, it is
nearly impossible to degrade heavy metals into
harmless metabolites through biological ways
so it is of particular significance to known of
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their concentrations in tissues of bivalve
species [4].

In Vietnam, most of the polluted sources in the
coastal area originated from untreated or
poorly treated wastewater from urban cities.
The wastewater may come through the sewer
system, thus eventually ending up in the
oceans. Particularly, the coastal zone of Quang
Ninh province is one of the important sea areas
with a main aquaculture purpose. However,
they are facing the possibility of being polluted
by many factors, including heavy metals. On
the other hand, data on heavy metal contents in
bivalves in Vietnam in general and Quang
Ninh province, in particular, are still quite
scarce and inconsistent. Typical studies [8]
also reported the high accumulation of As and
lower contents of Cd and Pb in mollusk species
inhabited along the Northern coastal region.
Other studies [9] using oysters Saccostrea
glomerata inhabited along the Haiphong-
Halong coastal regions also announced the
particularly high level of heavy metals found
in the oyster samples.

Therefore,  investigation  of  the
bioaccumulation of heavy metals in two
commercial benthic bivalve species: the oyster
Saccostrea glomerata and the white clam
Meretrix lyrata collected from the cultured
areas of Van Don - Quang Ninh province was
studied. The concentrations of four heavy
metals (As, Cd, Hg, and Pb) in the soft tissues
of these bivalves were studied to achieve the
following objectives: 1) determination of
heavy metals in tissues of the two studied
species; 2) assessment of the risk level of
heavy metals in the bivalves’ tissues to human
health.

2. MATERIALS AND METHODS
2.1. Sampling sites

Situated in Bai Tu Long Bay, VVan Don District
belongs to Quang Ninh province which is in
the Northeast region of Vietnam.

Van Don District is one of the important tourist
centers of Quang Ninh province and it is also
a general economic zone including both a
high-quality island tourism center and an
international trade hub. Moreover, Van Don is
also developed with aquacultures of bivalves.
The samples of white clams Meretrix lyrata
and the oyster Saccostrea glomerata were
collected from three cultured sites (Oy 1, Oy 2
and Oy 3 for oysters in the coastal areas of Van
Don District, Quang Ninh province in May
2021 (Figure 1) with geographical coordinate
points (X, Y) on the Table 1. At each site, 30
individuals of each species were collected
along the cultured areas. Afterward, the
organism samples were stored in an iced boxes
and transferred to the laboratory for analysis.

Figure 1. A) Van Don sampling area, B) sampling
sites for oysters and clams.

Table 1. Geographical coordinate points (X, Y) of
the sampling sites for oysters and clams

Oyster sampling sites  Clam sampling sites

Oyl 21.05056, Cl1  21.05333,
107.43747 107.43546
Oy?2 21.05151, Cl2  21.05139,
107.43444 107.43772
Oy3 21.0531, Cl3  21.05021,
107.43083 107.43635
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2.2. Analytical methods

The sample preparing methods were according
to Dang et al. [10]. Following samples
collection, the mud and other debris attached
on the shells surface were thoroughly removed
with a stainless-steel brush and the samples
were then defrosted prior to analysis. Thirty
individuals of each species with similar size
were sampled. The shell lengths and weights
of each individual were measured and
recorded carefully. The bivalves were
dissected, and their tissues were collected,
weighed, and reported. For each species, the
soft tissues of one individual were
homogenized as a single sample to analyse.
Five homogenized samples were analyzed for
each species of oyster and clam at each
sampling site.

Standard solutions, blank and replicate
samples were prepared and used in analysis.
The tissues samples of the heavy metals were
treated by HNOs (Merck, Germany) in Teflon
bombs. Heavy metals such as As, Cd, Hg, and

3. RESULTS AND DISCUSSION
3.1. Heavy metal concentrations in the
oysters and clams

Pb in the tissues of the oysters and clams were
determined using the coupled plasma mass
spectrometry [11]. Briefly, heavy metals (As,
Cd, Hg, and Pb) in the bivalve tissues were
analyzed using ICP-MS 7900, Agilent
Technologies, Inc., USA.

All reagents used during the analysis were of
analytical grade and de-ionized water was used
throughout the study. All the plastics and
glassware were washed in nitric acid for 15
min and rinsed with deionized water before
use. All samples were triplicated in analysis
method.

Analyzing the significance of the variation in
heavy metals concentrations in 3 sampling
sites for oysters and clams was performed by
using STATISTICA v.7. Afterward, two-way
ANOVA was used to check for the significant
difference of the heavy metal concentration in
two bivalves in terms of species (oyster and
clam) in sampling sites of Van Don - Quang
Ninh province.

Heavy metal concentrations in the oysters and
clams from sampling sites were showed on the
table 2.

Table 2. Concentrations of heavy metals in the oysters and clams from different sampling sites.

Species  Sampling Length Heavy metals (mg/kg wet weight)
sites (cm) As Cd Hg Pb
Oyl 8.96+1.14 1.69+0.38 0.48£0.13 0.11+£0.07 0.12 £0.02
Oyster Oy 2 9.48 £1.70 1.42£0.14 0.47+0.14 0.18+£0.11 0.12 £0.07
Oy 3 9.10+1.36 1.58 £ 0.62 0.41+0.10 0.22 £0.05 0.11+£0.06
Cl1 6.16 + 1.37 3.50+£0.93 0.14 £0.04 0.44 £ 0.06 0.07 £ 0.05
Clam Cl2 5.44 +0.28 3.14+1.65 0.16 £0.09 0.44+£0.11 0.15+0.12
Cl3 5.40+0.14 453 +2.75 0.14 +0.08 0.03 £0.02 0.10 £0.02

As described in Table 2 and Figure 2, the mean
levels (n = 30, 5 samples per site with 3 sampling
sites of oyster and clam species) were presented.
Four heavy metals in edible tissues of two target
bivalves collected from three sampling sites in Van
Don district, Vietnam were determined in the order
of As > Cd > Hg > Pb concentrations for oysters and

As > Hg > Cd > Pb concentrations for clams. Those
results showed that the accumulation of metals in
clams and oysters was different with each heavy
metal detected. Moreover, there was a significant
variation of heavy metal accumulation between two
species. For instance, the highest concentrations of
As and Hg were found in clams (7.83 and 0.53

3
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mg/kg w.w, respectively) while oysters contained
the highest concentration of Cd and Pb (0.68 and
0.19 mg/kg w.w. respectively).

The concentration of As in two bivalves of clams and
oysters ranged from 1.01 to 7.83 mg/kg w.w., with
an average level of 1.56 =+ 0.41 mg/kg w.w for
oysters and 3.72 +1.89 mg/kg w.w.

Among three sampling sites, oysters were the most
polluted in site 1, with As concentration of 1.69 +
0.38 mg/kg w.w.

Besides, the highest level of As concentration in
clams was 4.53 + 2.75 mg/kg w.w found in site 3 and
average level of 3.72 +1.89 mg/kg w.w. Comparing
two species, clams had significantly higher
concentration of As accumulated than oysters (3.72
+ 189 > 156 + 041 mg/kg w.w., p < 0.05,
ANOVA).

Compared with As, Cd accumulated less in all
sampling sites. Comparing two species, there were
no significant differences between the average level
of Cd accumulated in both bivalves, though oysters
tended to accumulate higher concentration of Cd
than clams with the average level of 0.46 £ 0.12 and
0.14 + 0.07 mg/kg w.w, respectively. In detail, for
oysters, the highest concentration of Cd was reported
in site 2 (0.68 mg/kg w.w.) while the highest average
Cd concentration was found in site 1 with
concentration of 0.48 £ 0.13 mg/kg w.w.

However, clams had lower Cd accumulation, as the
maximum Cd concentration found in clam tissues
was only 0.16 £ 0.09 mg/kg w.w. and the highest
concentration was 0.25 mg/kg w.w in site 2. Since
Cd is a highly toxic metal to humans and has a long
biological half-life, thus this element is considered
as being suitable for bioaccumulation [11, 12]

The accumulation of Hg varied between sampling
sites and species. Hg values ranged between 0.01 —
0.30 mg/kg w.w. for oysters and between 0.01 —0.53
mg/kg w.w. for clams. Moreover, Hg concentration
reported in clams was significantly higher than that
in oysters (0.30 £ 0.21 > 0.17 = 0.09, ANOVA, p
<0.05). Among oyster samples, the highest

entration (m

centration (mg/kg w.w.)
ncentration (mg/kg w.w.)

Con
Coi

Sampling site Sampling site

Figure 2. The concentration of heavy metals in bivalve
tissue (mean + SD, mg/kg w.w.) in sampling sites in Van
Don district

concentration of Hg was found in site 3 (0.22 £ 0.05
mg/kg w.w.) and the lowest one was recorded in site
1 (0.11 = 0.07 mg/kg w.w.). As for clams, those
sampled in sites 1 and 2 seemed to be under the most
affected by Hg as they were higher than the other site
(0.44 = 0.06, 0.44 + 0.11, and 0.32 £ 0.02 mg/kg
w.w. for sites 1, 2 and 3 respectively). Additionally,
there was a significant difference between Hg
concentration found in samples of site 2 and 3 (p <
0.05, ANOVA). Hg concentration is both a toxicant
to humans and a non-essential element for aquatic
organisms, thus more attention should be considered
even at low concentrations due to its rapid
biomagnification in fishes and other seafood [13-
15].

Compared with three previous heavy metals, Pb
concentration seemed to be the one of the least
accumulated in mollusk tissues in all sampling sites.
For the oysters, they were accumulated Pb more in
site 1 and site 2 (0.12 £ 0.02 and 0.12 £+ 0.07 mg/kg
w.w, respectively) compared to 0.11 + 0.06 mg/kg
w.w in site 3. A similar trend also happened with
clams, Pb concentration was found the most popular
in in site 2 (0.15 £ 0.12 mg/kg w.w), lower Pb
concentration was reported in site 3 (0.10 + 0.02
mg/kg w.w.) and the lowest Pb level was calculated
in site 1 (0.07 + 0.05 mg/kg w.w).

The variation of heavy metal concentration
accumulated in individuals of the same species
between different sampling sites could be due to
numerous factors. The less concentration of heavy
metals in bivalves could be attributed to appropriate
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recycling of water by ocean waters since they are in
Bai Tu Long Bay. Hence, they are under the affected
of the total flow which is in the south-west, and
south-southeast direction with a speed of 50 to 80
cm/s [17], less anthropogenic activities such as
mining, industrial activities, discharge of urban
wastes, etc. Not only that, since some of the metals
could occur in bioavailable forms, they could be
accumulated by bivalves [18]. Lying in the second
trophic level in the aquatic ecosystem, bivalves such
as oysters have long been known to accumulate both
essential and nonessential trace elements in aquatic
ecosystems [19]. Their sedentary way of life
combined with their ability to accumulate a wide
range of pollutants in proportion to the degree of
environmental contamination [20] is one of the main
causes for a high concentration of heavy metals.

Among four heavy metals analyzed, As had the
highest concentration accumulated in bivalves
sampled. It is a typical metal contaminant in aquatic
environment due to its ability to occur in either

organic or inorganic form as a metalloid element [5].
Furthermore, the source of As could come from the
metallurgy (e.g., copper and aluminium) and mining
activities [5, 10]. Not only that, many studies also
agreed that As is a characteristic metal contaminant
in various aquatic environments and is most
efficiently bioaccumulated by bivalves species [5,
21, 22].

In Table 3, heavy metal concentrations measured
based on wet weight in mollusk, crustaceans, and
fish in this study are compared with the
concentrations reported in other literature. Data from
the literature showed that heavy metal
concentrations in those mollusks varied largely
depending on species and sampling areas (Table 3).
In general, as for oysters S. glomerata, the
concentrations of As, Cd, Hg, and Pb in our study
were lower than those reported in other studies.
However, as for clams M. lyrate, it did not follow the
same trend.

Table 3. Comparison of heavy metal concentrations (mg/kg, w.w.) in oysters (Saccostrea glomerata) and clams

(Meretrix lyrata) collected from other areas.

Species Region As Cd Hg Pb References
Saccostrea ¥ 2N Don—Quang .
Ninh province, 156+041 046+£0.12 0.17+£0.09 0.12£0.05 This study
glomerata .
Vietnam
Phu Long beach,
Hai Phong coast, 28.58 +2.44 458 +£0.86 - 1.23£0.09
Saccostrea Vietnam (8]
glomerata Quan Muc beach,
Hai Phong coast, 1198 +1.02 5.85+1.49 - 1.36 £ 0.62
Vietnam
Meretrix Van Don - Quang .
| Ninh province, 3.72+1.89 014+0.07 0.3+0.21 0.11£0.08 This study
yrata .
Vietnam
Meretrix Can qu anstliqe in
| Ho Chi Minh City, 0.05+0.01 0.09+0.01 - 0.21 +0.03 [23]
yrata .
Vietnam
Phu Long beach,
Hai Phong coast, 10.65+2.65 0.78+0.25 - 1.31+£0.53
Meretrix Vietnam [8]
lyrata Quan Muc beach,
Hai Phong coast, 1154+4,71 1.15+£0.24 - 1.08 +£0.71
Vietnam
Meretrix East Java Coast, - 0.67+0.07 0.05+0.01 0.94+0.28 [24]

lyrata Indonesia
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3.2. Risk assessment of heavy metal level in
bivalve tissues of oysters and clams

As described in Table 4, many regulations
were established to limit the heavy metal
concentrations in bivalves in Vietnam and
international organizations. According to
different organizations and countries, there
can be differences between limits. For
instance, Table 4 showed that the European
Commission (EC) in the Commission of the
European Communities (EU) suggested a
guideline level of 1 mg/ kg for Pb and Cd in
bivalves, while Vietham’s National technical
regulation on the limits of heavy metals
contamination in food (QCVN 8-2:2011/BYT)
set a more lenient limit of 1.5 and 2 mg/kg,
respectively. However, certain limitations are
similar between different organizations and
countries. For example, the limit of Hg
concentration in bivalves is 0.5 mg/kg
proposed by both EU regulation and
Vietnam’s national technical regulation.
Regarding the concentration of metals
accumulated in oysters and clams, among all
evaluated metals, the concentrations of three
4. CONCLUSION

This study provided a detailed and updating
report about the heavy metal concentrations
(As, Cd, Hg, and Pb) accumulated in clam
Meretrix lyrata and oyster Saccostrea
glomerata cultured in Van Don - Quang Ninh
province. Our study showed that though both
species were exposed to similar habitat
conditions, clams and oysters accumulated
heavy metals of As, Cd, Hg, and Pb at a
different level. It was revealed that among four
metals analyzed, bivalves accumulated As the
most with concentration ranged from 3.14 *
1.65t04.53 +2.75and 1.42 £ 00.14 t0 1.69 +
0.38 for clams and oysters, respectively. These
results of this study have contributed to the
overall data about heavy metal pollution
accumulated in clams and oysters cultured in

metals in the bivalves (Cd: 0.14 - 0.46, Hg:
0.17 - 0.30, Pb: 0.11-0.12 mg/kg.w.w) fell
within the safe and permissible limits of both
the national or international guidelines (Cd: 1
-2,Hg: 0.5-1.0, Pb: 1.0 - 1.5 mg/kg.w.w).

Table 4. Risk assessments of the heavy metals in
clams and oysters collected from Van Don district in
terms of relative permissible limits set by Vietnam
and international organizations

Heavy  Concentrations in
metal  wet weight (mg/kg)  Safety guidelines
Oyster Clam (mg/kg w.w.)
As 1.56 3.72 -
Cd 0.46 0.14 ]3¢, 2b
Hg 0.17 0.30 0.52bc
Pb 0.12 0.11 1¢, 1.58P

& Ministry of Health of Vietnam, Regulation
46/2007/0Db-BYT [25]

b Ministry of Health of Vietnam, National technical
regulation on the limits of heavy metal contamination
in food, QCVN 8-2:2011/BYT [26]

¢ The Commission of the European Regulation (EC),
No 466/2001 [27]

the coastal area of Van Don - Quang Ninh
province and preliminarily assess about risk
level in permissible limits of the As, Cd, Hg,
and Pb in clams and oysters when using them
as sea foods.
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VIENHANLAM CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA HOC VA CONG NGHE VN Poc lap - Ty do - Hanh phiic
HQC VIEN KHOA HOC VA CONG NGHE

) Ha Ngi, ngay ()] thangf ndm 2022
86: /LD /QD-HVKHCN

QUYET DINH
Veé viée thanh 1ip Hoi ddng danh gia ludn vin thac st

GIAM POC
HOC VIEN KHOA HQC VA CONG NGHE

Can cik Quyét dinh s6 2051/QP-VHL ngdy 29/12/2014 ciia Chi tich Vién Han
lam Khoa hoc va Céng nghé Viét Nam vé viéc ban hanh Quy ché 6 chite va hoat dong
ctia Hoc vién Khoa hoc va Cong nghé;

Céin cit Théng tu s6 15/2014/TT-BGDPT ngay 15/5/2014 ciia Bé truéng Bé Gido
duc va Pdo tao ban hanh Quy ché ddo tao trinh do thac si;

Cdn ctt Quyét dinh s6 775/QP-HVKHCN ngay 21/11/2016 cia Gidm doc Hoc
vién Khoa hoc va Céng nghé ban hanh Quy ché dao tgo trinh dg thac si;

Céin cir Quyét dinh 50  1982/0D-HVKHCN ngay 07/12/2020 cua Gidm doc Hoc vién
Khoa hoc va Cong nghe vé viéc cong nhdn hoc vién cao hoc tring tuyen dot 2 ndm 2020;

Cdn cit Quyét dinh 56 395/0D-HVKHCN ngay 04/04/2022 ciia Gidm déc Hoc
vién Khoa hoc va Céng nghé vé viéc cong nhdn dé tai va cir ngudi hudng dan ludn vin
thac si;

Xét dé nghi cia Trudng khoa Cong nghé méi truong, Trudng phong Dao tao.

QUYET DINH:

Pidu 1. Thanh l4p Hbi ddng d4nh gis luan van thac si cho hoc vién Pham Thi
Clic v6i dé tai: “Nghién ciru déanh gia hé sé tich liy mét s6 kim loai ning (Cd, Hg,
Pb) trong loai ngao tring (Meretrix lyrata) tai khu vire ven bién Quang Ninh va Hai
Phong”. _

Chuyén nganh: K¥ thuét méi trudng, M3 s6: 8 52 03 20

Danh sich thinh vién Hdi ddng danh gi4 luin vin kém theo Quyét dinh nay.

Piéu 2. Hoi dong c6 trach nhiém dinh gia ludn vin thac si theo ding quy ché
hién hanh cia B§ Gido duc va Dao tao, Hoc vién Khoa hoc va Cong nghé. Quyét dinh
nay cé hiéu lyc trong thoi han t61 da 60 ngay 1am viée ké tir ngay ky.

Hbi dbng tir giai thé sau khi hoan thanh nhiém vy.

Piéu 3. Trudéng phong T4 chitc — Hanh chinh v Truyén théng, Truong phong
Pao tao, Trudng phong Ké toan, Trudong khoa Céng nghé moi trudng, cac thanh vién
c6 tén trong danh sach Hoi ddng va hoc vién cao hoc ¢6 tén tai Piéu 1 chiu trach nhiém
thi hanh Quyét dinh nay./. %

Noi nhin:

- Nhu Piéu 3;

- Luu hd so hoc vién;

- Luu: VT, BT, HK.14.

°1S. Vii Dinh Lim



DANH SACH HQI DPONG PANH GIA LUAN VAN THAC Si
(Kem theo Quyét dinh s6/§02 /QP-HVKHCN ngay DL /4 /2022

VA Sy cua Gidm déc Hoc vién Khoa hoc va Céng nghé)

N Oho‘luﬁn Vﬁn cua hoc vién: Pham Thij Clic
S KPRl eat . _‘Nghlen ctru danh gia hé sé tich lity mét s6 kim loai nang (Cd, Hg,
P ‘}

ong 10ai'n ng“ao tring (Meretrix lyrata) tai khu vue ven bién Quang Ninh va Hai

\!, -

-~ \\\.
! b7

Chuy%h nganh K¥ thut méi truomg

M3 sb: 8 52 03 20

Ngudi huéng dén: PGS.TS. D Vin Manh, Vién Céng nghé méi trudng,

Vién Han 1dm KHCNVN
%l . Trach nhiém
H tén, hoc ham, &
TT VR, ?c A ?lhgﬁn Co quan cong tac trong Hoi
hye ¥ g dong
x ot Hoa phén Vién Cong nghé méi truong, #ocd
1. | GS.TS. Nguyén Thi Hué Hoh Vién Han 1am KHCNVN Chu tich
DML | Tainpyen vi mbl i
2. | PGS.TS. Luu Thé Anh nguyén va o CIDENYCR VA IO IUONE, | Phan bién 1
. Dai hoc Quéc gia Ha No6i
mdi truong
T ' Hoa4 hitu co, Vu Khoa hoc céng nghé, Y yen
3. | TS. V6 Thanh Phong hoa vit liéu Ban Tuyén gido Trung uong Phin bign:2
4 |TS. Nguyén Thi Thu| K thuat Vién Céng nghé mbi trirdng, Uy vién-
| Trang moi trudng Vién Han 1dm KHCNVN Thu k¥
% X Ky thuét Vién Coéng nghé mdi trudmg, T
5. IBNgngen Tum Mok | oo rne Vién Han 1am KHCNVN Liyaka

Hpi dong gom 05 thanh vién./. b




VIEN HAN LAM CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Dée 1ap - Tw do - Hanh phiic
HQC VIEN KHOA HOC VA CONG NGHE

Ha Noi, ngay thdng  ndm 2022
BIEN BAN HOP HQI PONG PANH GIA LUAN VAN THAC SI

Thue hién Quyét dinh sé 1802/QD-HVKHCN ngay 02/11/2022 ctia Giam
dbe Hoce vién Khoa hoc va Cong nghé vé viéc thanh lap Hoi déng danh gié luédn
van thac s1 cia hoc vién Pham Thi Cuc

Tén dé tai: “Nghién ciru danh giad hé s6 tich luy mdt s6 kim loai niing
(Cd, Hg, Pb) trong loai ngao trﬁng (Meretrix lyrata) tai kKhu vire ven bién
Quaing Ninh va Hai Phong”.

Nganh/Chuyén nganh: Ky thuit méi truong
Mi s6: 85203 20
Hoém nay, ngay 17/11/2022 Hoi dong d& hop tai Phong 1707 nha A28 Hoc

vi'én Khoa hoc va Cong nghé, Vién Han 1am Khoa hoc va Céng ngh¢ Viét Nam,
s0 18 Hoang Qudc Viét, Cau Giay, Ha Noi1 vao lac 14g00, Hoi dong gom 05

thanh vién: /é:f"jﬁ
TT Hg va tén Chirc danh /é}/”(
1. | GS. TS. Nguyen Thi Hué Chu tich H6i dong
2. | PGS.TS. Luu Thé Anh Phan bién 1
3. | TS. V6 Thanh Phong Phéan bién 2
4. | TS. Nguyén Tudn Minh Uy vién
5. | TS. Nguyén Thi Thu Trang Uy vién, Thu ky

Thanh vién véng mit: 0
NOI DUNG LAM VIEC

1. Pai dién co sé dao tao doc quyét dinh thanh 1ap Hoi df‘)ng danh gié luin vin
Chui tich Hoi ddng, didu khién phién hop

Thu ky HD, doc li lich khoa hoc va bang diém cta hoc vién

Hoc vién trinh bay ludn van trude Hoi dong

Phan bién 1, PGS.TS. Luu Thé Anh doc ban nhén xét luan vin, dit cu hoi
Nhan xét chung:

LR W

- Viée thuc hién dé tai nghién ciu “Nghién ctu danh gia hé sb tich lu§ mot sb
kim loai ndng (Cd, Hg, Pb) trong loai ngao trang (Meretrix lyrata) tai khu vuc ven
bién Quéng Ninh va Hai Phong” ¢6 tinh cép thiét, tinh thoi su, ¥ nghia khoa hoc
va thue tién.



- Ludn van cua hoc vien cao hoc khong tring 13p vii cée cdng trinh khoa hoc,
ludn van da cong b trong va ngoai nudc.

- Luén van da tham khao 34 tai liéu (trong do ¢6 20 tai ligu tiéng Viét. 11 tai lidu
tiéng Anh va 3 t3i ligu tir cdng thong tin dién tr). Nhin chung, céc tai liéu tham
khao duoc trich din day da va 1o rang trong céc ndi dung ctia ludn vin.

- Noi dung nghién ctru phit hop véi tén dé tai va chuyén nganh dio tao ma sb
8520302.

- Luén vin da str dung cac phuong phap gom phuong phép ké thira, thng hop tai
liu: phuong phap thu thdp va bao quan mau, phwong phap xu ly va phan tich
kim loai trong mau nu6e va trong mau ngao tring; phuong phap théng ké va xir
1y s6 liéu; phuong phap danh gid mtic do tich u§ sinh hoc kim loai ning trong
Ngao tring; phuong phip xdc dinh mic do tidu thy thuc phim an toan. Céc
phuong phap tac gid dd vén dung 13 phi hop, dam bao do tin ciy va tinh hién dai
dé thue hién duge cac ndi dung nghién cru ctia ludn van dit ra.

- Két qua nghién ctru cia luan van:

+ Luén vin da phén tich va xac dinh dugce ham lugng kim loai ndng Cd, Hg va
Pb trong nude nudi va ngao nudi tyr nhién tai khu vire ven bién Quang Ninh va
Hai Phong.

+ D4 tinh todn va xac dinh dugc mire dd tich lu§ kim loai ning trong ngao so vdi
ham lugng kim loai ning trong nudc nudi tai cac khu viee nghién ciru.

+ Di xéc dinh duge mtre d¢ tiéu thu ngao trong ngay dé dam bao an toan doi voi
strc khoé con ngudi.

Cac két qua nghién ctru cia lufin van lam phong pht va bd sung dir liéu khoa hoc
vé thyc trang 6 nhidm kim foai ning trong moi trueong nudi va tréng thuy san &
Viet Nam hién nay. Déng thoi, cung cép co sd cho dia phuong va nguoi nudi
trong thuy san & tinh Quéang Ninh va Hai Phong c6 nhiing giai phép quan Iy mo
trudng, dam bao an toan thue phim.

Céc két qua dam béo dd tin cdy va hoan toan co thé cong bo trong cac tap chi
khoa hoc trong nude va hdi nghi khoa hoc.
Mot s0 han ché, thiéu sot cia ludn vdin vé ni dung va hinh thirc:

- Tén va ndi dung Muc 2 & p_hé”m mé dau can céu tric lai dé tranh tring lap véi
ndi dung trinh bay & Chuong 2 (Muc nay nén trinh bay muyc tiu, ndi dung nghién
ctru va két qua chinh).

- O phén tdng quan nghién ciu trong nuée (Chuong 1) nén bé sung mat sd cong
trinh nghién ctru lién quan. Myc 1.5 (Chuong 1) trinh bay khai quat vé khu vire

nghién ctu nén chuyén sang Chuong 2. Pdng thoi bd sung thém thong tin vé tinh
hinh nudi, san luong va tiéu thu ngao & khu vye nghién ciu.

- Bo sung do1 twgng nghién ciu 13 kim loai ndng trong nude nudi ngao. Pham vi

nghién ciru nén cau tric rd: Pham vi khdng gian, pham vi thoi gian va pham vi
khoa hoc.



- Trong phuong phap nghién ctu (Chuong 2), lam 18 5O luong mau nude da 1y
phin tich; mdu nude va mau ngao duoge ldy vao thot diém nao va liy bao nhiéu
dot. B§ lap lai s0 lén phan tich nhu thé nao. Chuyén Bang 2.2. vé kich thude va
khdi lugng ngao xudng Chuong 3.

- Trong phan phuong phap phén tich ghi xéc dinh KLN trong cic miu ngao duge
thuc hi¢n tai Trung tdm NC va chuyén giao cong ngh§ nhung Bang 3.1 lai ghi la
Vién Cong nghé MT.

- Dung luong Chuong 3 con khiém t6n do cac két qua nghién ctra chua dugce thao
tuan, so sanh va méi lién hé voi cac ngudn thai KLN ¢ cac diém nghién ctu khéc
nhau. Ham lugng KLN trong Bang 3.1, 3.2, 3.4 la gia tr trung binh hay nhu thé
nao cin duoc ghi 1 trong tén clia Bang.

- Ra sodt mot sd 13 chinh ta, trich din TLTK.

Két lugn chung:

Noi dung ciia ludn vin d4p g dugc yéu ciu ctia mot ludn vin thac s§ chuyén
nganh K§ thuit moi truong. Ludn viin hodn toan ¢6 the dua ra bao vé trudc Ho1
dong dé nhan hoc vi thac si.

. Phan bi¢n 2, TS. V9 Thanh Phong doc ban nhén x¢ét ludn vin, &t cdu hoi

Nhiin xét chung:

- Luan van ¢6 y nghia khoa hoc va thuc tién.

- Dé tai ludn van khéng tring 1ap voi cac cong trinh da cong b(f) & trong va ngoai
nudce. Ludn van trinh bay rd rang, trich dan tai liéu tham khao day du.

- Giita tén dé tai ludn van va ndi dung hoan toan phu hop voi mé s& chuyén
nganh K¥ thudt moi truong ¢d ma s6 8 52 03 20.

- Téc gia di st dung thiét bi phd miu vi séng MARS, khédi phd két hop cam tng
(ICP-MS) ¢6 d tin cdy va phi hop vén cac ndi dung nghién cou.

- Kim loai trong mau nude nudi duoce xac dinh theo Method EPA 2008. Kim loai
trong mau thuc pham duge xde dinh theo Method AOAC 2015.01.

- Két qua nghién ctru cia lun vin:

+ D phan tich cdc mau moi trudng nude nudi Ngao tai hai khu vie nghién ciru
ving ven bién Quang Ninh — Hai Phong.

+ P4 chi ra duoe méi quan hé gitra ham luong doc chit Cd, Hg, Pb trong mé thit
cac loai nghién ciu va trong mdi trudng thé hién qua hé s6 tich luf sinh hoc
BAF.

+ Tir mic dd tich luy Cd, Hg, Pb trong Ngao tring thong qua hé sb tich luy
(BAF) tai khu vuc ven bién Quang Ninh va Hai Phong di cho thdy muc dé tidu
thu thye phdm (ADI) hang ngay ma khong gty nguy co tich Iuy cdc dde chit Cd,

Hg, Pb tai C6 T6, Van Bpn la 60 dei} 70 ca the/ngay, tai Mdng Cai, Ha Long, Cat
Hai, Tién Lang tr 130 dén 200 ca thé/ngay.

Mt 56 han ché, thiéu sét ciia ludn vin vé ndi dung va hinh thirc:

- Danh mue chit viét tat nén dé thanh 3 cdt (chir viét tat tiéng Anh, tiéng Viét).

B sung thém cdc tir viét tit con thiéu va sip xép theo van.



- Dé thém tinh khoa hoc cho ludn vin, & phcm tdrg quan nén bo sung thém co ché
gay doc ctia cac kim logi nang ma tic gia da kha sat (co ché sinh hoc hodc hoa
hoc).

- Trong phan 2.1. Poi tiegng va pham vi nghién cipu (trang 26, 27) cin bién luén
thém cac két qua v6i ngudn khoang, trdm tich, nudc théi. .. tai cic noi ly mau.

- Két qua nghién ety muc 3.1 (trang 38) nén ludn giai thém vé ham lugng cac
kim loai néng & vung nay thap do dicu kién tu nhi¢n va cong nghi¢p the nao,
dong thoi néu rd Iy do ham lugng Pb tai Van Pong cao hon hin cac viing khac.

- Két qua nghién ctru v& mire do tich lu§ kim loai nang theo hé s6 BAF (bang 3 4,
trang 34) cho thiy “Muc dd tich lu§ Hg tai Van Don dat dén 2007 nén mure dd
tich luy Hg vao co thé sinh vt cao mic du ham lwong Hg trong mdi trudng nude
nudi tal Van Don 14 rat thap”. Luan giai vé mét khoa hoc theé nao?

- Két luan nén viét ngin gon, tip trung vao hai vén dé chinh la két qua vé mat
khoa hoc va tmg dung cac két qua da nghién ¢l

N6i dung ctia ludn vin c6 thé viét thanh bai bao dé gui dang trén tap chi chuyén
nganh trong nudc.

Cdu hoi:

Trang 50 tac gia co viét “Bé ¢6 thé danh gia tot hon vé muc d6 tidu thy an toan
thuc pham doi véi ngao trang, can xét thém mot so6 KN khac nhu As, Cr, Fe,
Zn, Cu... gitip danh gid ¢ mirc toan dién cua thyc phim khi con nguoi st dung™.
O day tac gid ¢6 dua hé sb an toan khong, tirc nén sir dung gidm di mot ntra hay
1/3 5o v&i két qua da khao sét vé Cd, Hg, Pb.

Két ludn chung:

N6i dung ctia ludn vin dép tng duge yéu cdu vé& ndi dung, hinh thic va khdi
luong ctia mdt fudn vin thac s§. pé nghi hoc vién Pham Thi Cac duge bdo vé
ludn van trudc Hoi déng cham ludn vin thac sT va nhan hoc vi Thac sT md
trudng.
7. Céc thanh vién HP va nhiing nguoi tham dy néu can hoi (cde ¥ kién trimg véi ¥
kién ciia phan bién dd dirge hroc bo)

TS. Nguyén Tuin Minh
Téng quan can sap x&p lai cée muc.
Luge bé mot sb phan trong phuong phép nghién ctu.

Két qua nén binh luin mdi twong quan gitta sy tich luy KLN v6i dia diém nghién
clru.

TS. Nguyén Thi Thu Trang

Phin két qua thao luan can tang tinh binh ludn cta cac két qua nghién ctu thu
duoc.

Két qud cda ludn van can dugc ly giai cu thé, chit chd hon.
Nhiéu hinh v& con thidu tén truc toa do.
GS. TS. Nguyén Thi Hué



Ra soal lai bd cuc luan vian.
B sung thém dbi twong, pham vi nghién ctu.
Thém binh luén cic két qua nghién ciru.
B6 sung don vi, tén trong cac truc toa do (Hinh 3.1 dén hinh 3.6).
8. Hoc vién tra 101 ciu hoi:
9. Hoi dong hop kin va cho diém
- Hoi ddng bau ban kiém phiéu gdm 3 thanh vién:
Trudng ban: TS. V& Thanh Phong
Uy vién: TS. Nguyén Tuén Minh
Uy vién: TS. Nguyén Thi Thu Trang
- Két qué kiém phiéu nhu sau:
S6 phiéu phat ra: 5
S6 phiéu thu vé: 5
Tong s6 diém: 42.2
Diém trung binh: 8,4
Diém thudng cong trinh cong bd: 0,8
Tdng diém danh gia luan van va thudng cong trinh cong bb: 9,2
- Két luan ciia Hoi dong:

+ Luén van dap ing day di ndi dung cta ludn vin thac si.

+ Luén vin khong tring 13p v& ndi dung va tén d tai véi cc cong bd
trude do
10. Chu tich Hoi dfing, cdng bb két qua, yeu cu hoc vién chinh stra ludn vin vai
cac ndi dung sau:

Hinh thuc:

- R4 soét lai bd cuc luan van.

- B6 sung thém dbi turong, pham vi nghién ctru.
- Ra soat mdt s6 161 chinh t4, trich din TLTK.

- Danh muc chit viét tal nén dé thanh 3 cOt (chix viét tat tiéng Anh, tiéng Viét).
B6 sung thém céc tir viét tit con thiéu va sip xép theo van.

- B6 sung don vi, tén trong cic truc toa do (Hinh 3.1 dén hinh 3.6).
Noi dung:
- Phén t6ng quan nén bo sung thém co ché gay doc ciia cac kim loai ning ma tac

gia da kha sat (co ché sinh hoc hoic hoa hoc). Bb sung thém cac cong trinh
nghién ctu lién quan

- Bb sung ddi tuong nghién ciru 1a kim loai ndng trong nude nudi ngao.



- Phuong phdp nghién ctru: 1am 1§ s6 lugng mau nude da lay phan tich; mau
nude va miu ngao duoc lay vao thoi diém nao va ldy bao nhiéu dot. DO lap lai s6
14n phén tich nhu thé nao.

- Chuong 3 bd sung ludn giai cac két qua nghién ctru thu dugc dé lam tang tinh
binh ludn cta ludn van.

- K&t ludn nén viét ngan gon, tp trung vao hai van dé chinh 1a két qua vé mét
khoa hoc va tmg dung céc két qua da nghién ciru.

Bubi hop da két thic vao 16 gitr 00 phut ngay 17/11/2022

Hé Ngi, ngay 17 thang 11 nim 2022

THU KY HQI PONG CHU TICH HQI PONG
///ﬁ//f/} LL
TS. Nguyén Thi Thu Trang GS.TS. Nguyén Thi Hué

XAC NHAN CUA CO SO PAO TAO




CONG HOA XA HOI CHU NGHIA VIET NAM
Déc lap — Tu do — Hanh phic

BAN NHAN XET LUAN VAN THAC SI

Ho va tén ngudi nhan xét: VO Thanh Phong
Hoc ham, hoc vi: Tién si

Chuyén nganh: Hoa hoc hitu co

Co quan cong tac: Vu Khoa hoc va Cong ngh¢, Ban Tuyén giao Trung wong

Ho va tén hoc vién: Pham Thi Cuc

Tén d& tai: “Nghién ctru dénh gia hé s tich liiy mét s6 kim loai ning (Cd, Heg,
Pb) trong loai Ngao tréng (Meretrix lyrata) tai khu vyuc ven bién Quang Ninh va Hai
Phong” '

Chuyén nganh: K§ thudt méi trudng  Ma s6: 8520320

NOI DUNG NHAN XET

1. Tinh cip thiét, tinh thdi sy, ¥ nghia khoa hec va thue tién chia @8 tai ludn vin:

Viét Nam véi dién tich khu dic quyén kinh té 1én dén trén 1 triéu km vubng va
c6 dudng bo bién dai 3,260 km, day 12 mot didu kién thuén loi dé thic ddy nganh nudi
tréng va déanh bat thiy hai san phat trién. Su da dang nhiéu chiing loai thiy hai sdn dic
biét 1a cac loai sinh vat hai manh vo di dong gop to 1on trong viéc phat trién nganh
nbng nghiép néi chung va nganh nudi trdng thiy hai san noi riéng. Nhém dong vat
nhuyén thé sdng day (Ngao, hau, tu hai, so huyét...) [a nhitng sinh vt it di chuyén,

¢6 kha nang tich lity chat 6 nhiém cao, dac biét 1a cac kim loai ning:

Luong chét thai tai céc tinh kinh té trong diém ven bién dang cé xu hudng tang
dan. Trong d6 dang quan tam 1a 6 nhidm tir c4c kim loai ning ma ngudn thai cé nguén
gde tir lyc dia d6 ra. V4i tinh hinh 6 nhidm hién nay, viéc xdc dinh ham luong cac
chét 6 nhiém trong thyc phim ndi chung va trong thily hai san ndi ridng 12 vin dé rat
can thiét trong viée khuyén cao vé thyc phdm dam bao stc khde cho con ngudi dic
biét 14 su tich Ity kim loai néng trong cac loai dong vat nhuyén thé hai manh vo & céc

khu vuc ven bién.
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Ludn vin Nghién ciru ddnh gid hé s6 tich lity kim logi ning (Cd, Hg, Pb) trong
lodi Ngao tring (Meretrix lyrata) tai khu viee ven bién Qudang Ninh va Hai Phong
¢ ¥ nghia khoa hoc va thuc tién.

2. Sw khéng trung lip cia d@ thi nghién ciru so véi edc cdng trinh khoa hoc, luan
van dd cong bd & trong va ngodi nwée; tinh trung thwe, rd rang va diy da trong
trich din tai liéu tham khao:

- Dé tai luan vin khéng tring l3p véi cac ebng trinh d4 cong bd & trong va ngoai
nudc.

- Luén vin trinh bay rd rang, trich dan tai lidu tham khao day du.
3. Sw phu hgp giira tén dé tai v6i ndi dung nghién clru ciing nhw véi chuyén
nganh va ma s6 dao tao:

Luén van c6 cac ndi dung nghién ciru:

- Xéc dinh ham lugng KLN (Cd, Hg, Pb) trong nuée nudi Ngao tai cac khu vuce
nghién ctu.

- X4c dinh ham lugng KLN (Cd, Hg, Pb) trong Ngao tring tai c4c khu vire nghién
cuu.

- DPanh gia mtc d6 tich 1y mét s6 KLN (Cd, Hg, Pb) trong Ngao tréng thong
qua hé sb tich lily (BAF) tai khu vuc ven bién (Quang Ninh va Hai Phong

- Dénh gid mirc d tiéu thu thuc phim trong ngay déi voi Ngao tréng tai céc khu
vuc nghién ciru.

Gifta tén dé tai luén viin va ndi dung hoan toan phi hgp véi ma sb chuyén nganh
1a Ky thugt mai truong c6 ma sé: 8 52 03 20
4. D9 tin cfy va tinh hi¢n dai cia phwong phap nghién etru da sit dung dé hoan
thanh ludn vin:

Téc gia da st dung thiét bj pha mu vi séng MARS, khéi phé két hop cam ting
(ICP-MS) ¢6 d¢ tin cdy va phit hop véi cdc ndi dung nghién ctru.

Kim loai trong mau nuée nudi duoc xéc dinh theo Method EPA 200.8. Kim loai
trong mau thue pham duge x4c dinh theo Method AOAC 2015.01.
5. Két qua nghién ctru ciia lufn vin:

- B phan tich cdc mau méi trudng nude nudi Ngao tai 2 khu vuc nghién ctru &
ving ven bién Quéang Ninh — Hai Phong.

- Di chi ra duge mdi quan hé gifta ham luong déc chat Cd, Hg, Pb trong mo thit
cac lodi nghién ctru va trong méi trudng thé hién qua hé sé tich ltiy sinh hoc BAF.
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- Tir mte d6 tich Cd, Hg, Pb trong Ngao tring thong qua hé sb tich lily (BAF)
tai khu vuc ven bién Quang Ninh va Hai Phong d& cho thdy mirc d6 tiéu thu thuc
phim (ADI) hang ngay ma khéng gy nguy co tich liiy cdc doc chit Cd, Hg, Pb tai
C6 T6, Van Pén 13 60 dén 70 c4 thé/ngdy, tai Méng Cai, Ha Long, C4t Hai, Tién
Lang tir 130 dén 200 c4 thé/mgay.

6. Nhitng han ché, thiéu sot ciia ludn vin vé ndi dung va hinh thire:

- Danh muyc chit viét tat nén dé thanh 3 cot (chir viét tit, tiéng Anh, tiéng Viét).

B sung thém céc tir viét tit con thiéu va sép xép theo van.

- Pé thém tinh khoa hoc cho luan vin, & phin téng quan nén bd sung thém co
ché gay ddc ctia céc kim loai ning ma tac gia d3 khéo sat (co ché sinh hoc hodc hoa
hoc).

- Trong phén 2.1. Déi twong va pham vi nghién citu (trang 26, 27) cAn bién luén
thém cac két qua v6i ngudn khoéng, trim tich, nude thai... tai cdc noi 14y mau.

- Két qua nghién ctru myc 3.1 (trang 38) nén ludn giai thém v& ham lugng cac
kim loai ning & cc viing nay thp do didu kién tu nhién va cong nghiép thé nao, dong
thdi néu 13 1y do ham luong Pb tai Van Pon cao hon hin cac ving khéc.

- Két qua nghién ctru v& murc do tich Ifiy kim loai ning theo hé s6 BAF (bang
3.4, trang4_3) cho thdy “Mirc d¢ tich liiy Hg tai VAn Ddn dat dén 2007 nén mic do
tich 1ty Hg vao co thé sinh vét cao mac du ham luong Hg trong moi trudng nude
nudi tai Van Don 12 it thép”. Luén giai v& mit khoa hoc thé nao 2.

- K&t luan nén viét ngén gon, tp trung vao hai vin d& chinh 1a két qua vé mit
khoa hoc va ting dung cac két qua da nghién cu.

* Cau hoi thém:

Trang 50 tac gid c6 viét “Dé c6 thé dénh gia tbt hon v& mixc do tiéu thy an toan
thure phém dbi vaéi ngao tréng, can xét thém mét sb cic KLN khéc nhu As, Cr, Fe, Zn,
Cu... gitip danh gi4 & mirc toan dién ciia thuc phim khi con ngudi sir dung”. G day
tac gia c6 dua ra hé s6 an toan khoéng, tirc nén str dung gidm di mot nia hay 1/3 so
v6i két qua da khao sat v& cd, H, Pb

7. Néu tac gia chwa viét bai bao khoa hoc thi ndi dung ciia luin viin c6 thé dwge
viet thanh cac bai bao dé giri déing trén trén tap chi khoa hoc, sach chuyén nganh
hoc tuyén tip cong trinh hoi nghi khoa hoe cip quéc gia, qudc té hay khong?

Noi dung clia lun vén c6 the viét thanh bai béo dé giri ding trén tap chi chuyén
nganh trong nudec.



8. Ket luan chung

Luan vin dap tng dugc yéu ciu vé ndi dung, hinh thirc va khoéi luong cua luan
vin thac si.

D& nghi hoc vién Pham Thi Cuc duge bao vé luén vén trudce Hoi dong cham luén

vin thac s va nhén hoc vi Thac s§ mdi truong.

Ha N6i, ngay 15 thang 11 nidm 2022

Xac nhén ciia co’ quan cong tic Nguwoi phan bién
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BANNHAN X&T PHAN BIEN LUAN VAN THAC

Mo va tén ngudi phan bién: Luu Thé Anh Hoc vi, hoe vi: Pho Gido su, Ti é st
Chuytn nganh: Dia Iy Tal nguyén va Mai trudng

Co quan cdng tac: Vién Tal nguyén va Mbi truong, PHQGHN

Ho va tér hoc vién cao hoo: Pham Thi Cle

Tén d8 tai ludn viin nthén xét: Nghién ciu danh gid hé s tich Ity mét 6 kim loai ning (Cd, Hg, Ph)
trong lodi Ngao tring {(Meretrix fyrata) tai ki vac ven bidn Quang Ninh va Hai Phidng.

Chuyén nganh: K¥ thudt héa hoe, vt Hiéu, luyén kim va moi trudng; mi sb: 8520302

1. Tinh cip thidt, tinh thoi sw, ¥ nghia khea hoe va thye tifa cila d8 tai ludn vin:

Hién nay, cling v&i sy phét trién coa kinh & - x4 hoi dd 1am gia ting cdc ngudn thai gay 2 stre
€p va tinh trang 0 rhiém mai trudng ¢ Vigt Nam. Dic biét, tinh trang O nkiém méi trodmg ¢it, nudc,

tram tlch do kim loai ning t0 cdc ngudn thai cta hoal dong san xuft cong nghiép, khai khoang, lang Y

nghé, ndng nghiép, sinh hoat,... 4 anh hudng dén vin d¢é an toan vé sinh thyc phém, tidm &n rif ro
va tde dong ncrhlem trong dén stic khoe con ngudi. Vi vy, dé ‘iaz luén van "Nghién cieu danh gic hé
$0 tich Iy mét sé kim logi nang (Cd, Hg, PB) trong lodi Ngao tring (Meretrix byrata) tai Fhn VIEC ven
bién Qudng Nink va Hii Phong" cia hoc vién Pham Thi Ctic Iwa chon nghién ctiu ¢4 tinh chp thiét,
tinh thoi sy, ¥ nghta khoa hoc va thye tién.

Z. Sy kiGng trung 18p cda dé 31 nghién cfru so véi cdc ceng trink khoa hoc, ludn vin di
cdng bd & trong vA ngoai nwée; tink trung thie, 5 ring va diy di trong trich dan ti lscu
tham khie:

Theo sy hiéu biét cha nguoi doc, luidn van cla hoc vign cao hoc khéng tring 1&p va&i cac
cong trinh khoa hoc, lufin vén dd cong bd trong va ngoai nude.

Ludn vén da tham khdo 34 tai liéu (trong d6 ¢d 20 tai lidu tifng Viét, 11 i lign tiéng Anh
va 3 tai lidu tir cdng thong tin dién t). Nhin chung, cdc tai liéu tham khao dugc trich din day-do
va rd rang trong cac ndi dung cia lufn vin.

3. Sw pht hop giita t8n dé tai véi nbi dung nghién ciru, eling nhw véi chuyén nganh va mi s
dac tao

NGi dung nghién ciru ciia fuén vin phi hop vOi tén ds tai va chuyén nganh dao tao: K¥

thudt hoa hoe, vat liéu, fuyén kim va méi truemg; ma sb: 8520302

4. DG tin cly va tinh hifn dai clia phwong phap nghién ofru di siv dung A hodn thanh fudn
van:
Lulin vin da su dung céc pituong phap gdm: Phuong phap ké thira, tbng hop tai Héu;

phuong phap thu thap va bao quéan mau; phuong phap xtr [y va phén tich kim loai trong mau nude

va trong méu Ngao tréng (phuong phdp EPA 200.8, phuong phap AOAC 2015.01); phuong phép
thong k€ va xtr Iy s0 ligw; phwong phdp ddnh gid mic do tich liiy sinh hoc kim loai ning trong Ngao.
tring; phuwong phap xdc dinh mac do tiéu thu thue pham an toan. Céc phuong phap tac gid dd vén
dung la phu hop, dam bao do tin cdy va tinh hién dai dé thuce hién duoc céc ndi dung nghién cin
ctia lufin vin dat ra.

5. K&t qua dat dugc clia ludn vin:

- Ludn vin da phan tich va xéc dinh duoc ham lugng kim loai ning Cd, Hg va Pb trong
nude nudi va ngao nudi tu nhién tai khu vue ven bién Quang Ninh va Hai Phono

- Dd tinh todn va xdc dinh duoc muc dé tich lfy kim loai ndng trong ngao so véi ham
lwong kim loai ning trong nudc nudi tal cdc khu vue nghiietu.



- Di xde dinh duoe mie ¢o tiéu thy ngao trong ngay dé dam bao an todn dbi véi strc khde
con ngudl.

Céc kkét qua nghién et cha fudn van lam phong phii va bé sung dir liéu khoa hoo vé thue
trang 9 nhlénﬂ kim loal ndng trong mo6i trudng nudi va trong thuy san ¢ Vi&t Nam hién nay. Dong
thda, cung ao co s cho dia phuong va ngudi nudi tmmg thiy san & tinh Quéng Ninh va Ha1 Phong
c6 nhilng giai phap guan 1y m01 trudng, dam bao an toan thue pham

6. Nhitng han ché, thidu s6t eha lufn vin v& ndi dung va hinh thive:

a

- T8n va ndi dung Muc 2 & phan ma diu can cdu tric lai dé tranh tring I8p véi ndi dung
trinh bay & Chuong 2 (Muc nay nén trinh bay muc tiéu, ndi dung nghién ciru va két qua chinh}.

- O phén tdng quan nghién cdu trong nude (Churong 1), nén bd sung mot s6 cong trinh
nghién clu lidn guen, trong do ¢d nghién clu cia Vién Bia ¥ di thuc hién & khu vue ndy. Muc
1.5 (Chuong 1) trinh bﬁy Ichai quat vé khu vie nghién ctu nén chuyén sang Chuong 2. Dong thoi
b sung thém thong tin vé tinh hinh nudi, san lugng va tisu thy ngao & khu vue nghién ciu.

- Bd sung ddi tugng nghién ctu 1a kim loal ning trong nude nudi ngao. Pham vi nghién
cfru nén cau tric rd: Pham vi khong glan, pham vi thoi gian va pham vi khoa hoc.

- Trong phuo‘ng phép nghién ctu (Chuong 2), lam 13 sd luong mau nude da lay phén tich;
mau nude va mau ngao duge lay vao thoi diém nao va ly bao nhiéu dot. B3 lap lai s& 14n phén tich
nhu thé ndo. Chuyén Bang 2.2 vé kich thude va khbi luong ngao xubng Chuong 3.

- Trong phin phwong phdp phén tich ghi xdc dinh KLN trong cac mau ngao duoc thuc
hién tai Trung tam NC va Chuyén giao CN nhung & Bang 3.1 lai ghi 1a Vién Cong nghé MT.

- Dung luong Chuong 3 con khigm tdn do cac két qua nghién citu chuwa duge thao ludn, so
sanh va mot lién hé véi cée ngudn thai KLN ¢ cdc di€ém nghién cfru khac nhau. Ham luong KLN
trong Bang 3.1, 3.2, 3.4 [a gia tri trung binh hay nhu thé nao cin dugc ghi ré trong tén clia Bang.

- Réa soét mot s6 181 chinh ta, trich din tai lidu tham khao.

7. Néu tic gia chwa viét bii bdo khoa hoc thi ndi dung ciia lufn vin <6 thé Juge vidt thanh
bai bao 48 gl ding trém tap chi khoa hoc, sach chuyén nganh hole tuyén tip cdng trinh hoi
nghi khoa hoc ¢ip qube gia, qude & hay khong?

Céc két qua nghién o ctia dé tai lugn van dd cung cap dan lidu v& thue trang 6 nhiém
kim loai ning trong mdi trudng nude nudi ngao va mirc dd tich liy kim loai ning trong ngao nudi
tai 6 khu vic nghién ciu & ving ven bién Quang Ninh va Hai Phong, canh bdo mirc do tidu thy
ngao trong ngudng an toan. Cac két qua dam bao do tin viy va hoan toan co thé cdng bb trong
cac tap chi khoa hoe trong nude va hoi nghi khoa hoe.

8. Két ndn

Céac n6i dung nghién ciz va két qua da dat duoc cia ludn van dép Gmg véu cau ddi voi
mot fudn vin thac sT chuyén nganh: K¥ thudt hoa hoc, vat lidu, luyén kim va mdi trudmg; ma so:
8520302, Ludn vin hoan toan c6 the dua ra bao vé trude HEi déng dé nhin hoc vi thae sil/.

Héa Nji, ngay 16 thang 11 ndm 2022
XAC NHAN CUA CO QUAN CONG TAC NGUOI BOC PHAN BIEN

e
Luwu Thé Anh



KHOA HOC VA CONG NGHE VN
HOC VIEN KHOA HQC VA CONG NGHE

VIEN HAN LAM

CONG HOA XA HQI CHU
NGHIA VIET NAM
Doc lap - Tw do - Hanh phuc

~ BAN GIAI TRINH CHINH SUA LUAN VAN i
THEO KET LUAN CUA HOI PONG PANH GIA LUAN VAN THAC SI

Ho tén hoc vién: Pham Thi Cuc

L&p: Cao hoc Ky thuat moi truong — 20208

Tén d& tai luan vin: Nghién ciru danh gid hé sé tich liy kim loai nang (Cd, Hg,
Pb) trong loai Ngao trang (Meretrix lyrata) tai khu vic ven bién Quang Ninh
va Hai Phong.

Chuyén nganh: Ky thuit moi trudng
M3 sd: 8520320

Ngudi huong din khoa hoc: PGS.TS. P6 Vin Manh
Ngay bao vé ludn van: 17/11/2022.
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Cin ctt Bién ban hop Hoi dong danh gia ludn van Thac si, hoc vién da chinh \\“ ‘

stra ludn van nhu sau:

|

Noi dung dé nghi b - - ¥ 2
STT dLeuns be TS bo sung, Noi dung da bo sung, chinh sira
chinh swra :
| B& sung va sip xép lai danh | DA chinh stta va bd sung danh muc chit
muc chir viét tat. viét tat
D3a chinh stta lai phin téng quan, bd
5 Chinh stra lai cach viét tong | sung thong tin vé co che tich liy sinh
quan. hoc.
Tiéu muc 1.2.3, Trang 14.
L Phuong phap ké thira B6 tén trang web
4 B8i teong nghidn ciry Bo sung thém mo1 truong nuoe nuol
ngao trang
5 T B_o sgpg_ph_am vi khong gian va pham
vi thoi gian
6 Bang 2.2 Chuyén xubng muc 3.2
7 Tbng quan vé khu vyc va dbi | D3 rat gon theo ¥ kién cta Hoi dong
tegng nghién ctu




Dua ra d0 lap dbi voi ting dot phan

8 Phuong phép phan tich ek

Thong nhat dia diém phén tich méu
9 Pia diém phan tich nuéc, dia diém xi 1y mau ngao va dia
diém phén tich mau ngao

Chuyén véo phin phuong phap nghién

10 | Chi s6 ADI tai trang 47
cliu

So sanh v6i cdc nghién ctu da cé
11 | Két qua nghién cim (trong nudce va quoc t€) trude day
Trang: 40, 41, 50, 51.

Ha Néi, ngay 0. thang. & \.ndm 20/ %
CHU TICH HOQI PONG NGUOI HUONG DAN HOC VIEN

GS.TS. Nguyén Thi Hué PGS.TS. P6 Vin Manh Pham Thj Cic ;é},é /
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KT. GIAM POC
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Nguyén Thi Trung



