DOI: 10.31276/VIST.67(1).31-39 Khoa hoc Ty nhién | Hoa hoc; Khoa hoc Ky thudt va Cong nghé | Kj thuat thuc pham va dd uéng; Khoa hoc Nong nghiép | Thily san n

Xac dinh ham Iwong cac nguyén to kim loai trong mé thit
ciia mot so loai ca pho bién vung cira song Bach Dang, Hai Phong
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Tom tit:

Bai bao trinh bay cac két qua nghién ctru vé ham lwgng cac kim loai magle (Mg), st (Fe), kém (Zn), dong (Cu),
Mangan (Mn), Asen (As), Cadimi (Cd), thily ngan (Hg) trong 3 loai ca pho bién ¢ khu vuc: ca trlch bau (Escualosa
thoracata),lanh canh duéi phwong (Coilia mystus) va débi muc (Mugil cephalus) trong dot thu miu nim 2020 tai viing
cira song Bach Ping - Hai Phong. Két qua phan tich cho thiy, ham lwong cic nguyén tb kim loai trong miu ca dao
dong nhw sau: Mg: 854,19-1718,01 mg/kg khé; Fe: 32,60-167,89 mg/kg kho; Zn: 26,33-108,47 mg/kg kho; Mn: 0,92-
25,46 mg/kg kho; Cu: 1,63-9,33 mg/kg kho; As: 0,56-13,11 mg/kg kho Hg: 0,00-0,40 mg/kg kho; Cd: 0,01-0,10 mg/kg
khé. Ham lwong cac nguyén té kim loai trong 3 loai ¢4 khu vire nim trong gi¢i han theo QCVN 8-2:2011/BYT dong
thoi ciing thudc giéi han cia Uy ban chiau Au 2006 va giéi han ciia Té chirc Lwong thwe va Nong nghiép Lién hop
qudc/To6 chire Y té thé giéi (FAO/WHO) (1989). Cac miu nghién ciru chi ra méi twong quan dang ké giira Fe-Cu,
Zn-Cu, Hg-Cd. C4 lanh canh dudi phuong tich lily nong d¢ cao ciia Mn, Mg, Hg, Cd; ca trich bau tich liiy nong d¢
cao ciia Fe, Zn, Cu; ca d6i muc tich tu ham lwong thip kim loai As.

Tir khéa: ci, Coilia mystus, Escualosa thoracata, Mugil cephalus, nguyén to kim loai, viing cira song Bach Ping.
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Abstract:

This article presents the research results on the content of the macronutrients Magnesium (Mg), iron (Fe), zinc
(Zn), copper (Cu), Manganese (Mn), Arsenic (As), Cadmium (Cd), mercury (Hg) in 3 fish species: The white sardine
(Escualosa thoracata), phoenix-tailed anchovy (Coilia mystus) and Sea Mullet (Mugil cephalus) based on samples
collected in 2020 from the Bach Dang estuary in Hai Phong. The analysis results showed that the metal content in
fish samples in the area ranged from 854.19 to 1718.01 mg/kg dry weight for Mg; Fe from 32.60 to 167.89 mg/kg
dry weight; Zn from 26.33 to 108.47 mg/kg dry weight; Mn from 0.92 to 25.46 mg/kg dry weight; Cu from 1.63 to
9.33 mg/kg dry weight; As from 0.56 to 13.11 mg/kg dry weight; Hg from 0.00 to 0.40 mg/kg dry weight; Cd from
0.01 to 0.10 mg/kg dry weight. The concentrations of metal elements in the three fish species fall within the limits
specified by QCVN 8-2:2011/BYT, as well as the limits set by the European Commission (EC) in 2006 and the
guidelines established by the Food and Agriculture Organization of the United Nations/World Health Organization
(FAO/WHO) (1989). The correlation analysed samples showed a significant correlation between Fe-Cu, Zn-Cu,
Hg-Cd. Coilia mystus accumulate high concentrations of Mn, Mg, Hg, Cd; Escualosa thoracata accumulate high
concentrations of Fe, Zn, Cu; Mugil cephalus accumulates low levels of metal As.
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Classification numbers: 1.4,2.10, 4.5

“Tac gia lién hé: Email: khapt@imer.ac.vn

‘ JHOAHOC _ [ty 4



1. it van de

Céc nguyén tb can thiét cho co thé séng bao gdm 4 nhom
nguyén to: nhém 1 1a 4 nguyén t6 hitu co co ban: H, C, O
va N; nhom 2 1a cac nguyén td dai luong: Na, Mg, K, Ca,
P, S va Cl; nhém 3 1a cac nguyén t6 vi lugng can thiét: Mn,
Fe, Co, Ni, Cu, Zn, Mo, Se va [; nhém 4 la cac nguyén td
chua xac dinh chiic nang sinh hoa cu thé: Li, V, Cr, B, F, Si
vaAs[l1].

Cac nguyén td kim loai vi luong can thiét Fe, Mn, Zn,
Cu c6 vai trd rat quan trong ddi véi sinh vat va con nguoi.
Thiéu sét c6 thé dan dén thiéu mau va suy giam sy phat trién
tri tug, tuy vay ndng do sit cao hon 60 mg/kg/khiu phan an
c6 thé gay suy da co quan, hon me, co giat, tham chi tir vong
[2]. Mn 12 mdt nguyén tb can thiét nhu mot chit chdng oxy
hoa, b méau, diéu hoa lugng dudng va phat trién xuong, tuy
nhién, Mn cao c6 thé anh huong dén sirc khoe con nguoi,
gay ra bénh giéng héi ching Parkinson [3]. Zn 1a mét vi
chat dinh dudng can thiét dé duy tri cac chirc nang sinh hoc
nhit dinh cho dong vat va con ngudi. Tuy nhién, ndng do
Zn cao co thé dan dén chan an, cham 16n, cham phat trién,
thay doi da, hon mé va cac bat thudong vé mién dich [4]. Cu
thuong ton tai dang phirc chit hitu co trong mé cia cac co
thé sinh vat, tuy nhién néu tiép xtc voi Cu trong thoi gian
dai c6 thé anh huong dén sirc khoe, gay ton thuong gan va
than [5].

Ngoai ra, trong co thé sinh vat ton tai cac nguyén té kim
loai doc hai nhu As, Cd va Hg. As ton tai dang hitu co va vo
co trong sinh vat, dang hitu co it doc hai hon dang vo co.
As c6 thé gay ung thu, tham chi tir vong néu ¢ ndng do cao,
phoi nhiém As & ndng d6 thap co thé giy budn nén, giam
san xudt té bao mau do va tring, bit thuong nhip tim [6]. Cd
1a mot nguyén t6 khong can thiét ddi véi hau hét cac sinh
vat sdng. Cd c6 thé gay suy than, 1am mém xuong, tham chi
gdy ra ung thu tuyén tién liét do tiép xuc 1au dai hodc dung
lidu cao [7]. Hg 1a m&t nguyén td doc do c6 ai luc manh véi
nguyén tir luu huynh trong cdu triic protein enzyme cua co
thé séng. Su tich tu Hg cao trong cac sinh vat c6 thé giy suy
than, giam tri nho, té liét, thé cht run va réi loan chuc nang
than kinh, hodc cac bénh khéc (vi du: Minamata) [8].

Ca la mot trong nhitng loai hai san giau dam va protein,
cung cip cac nguyén td vi lugng can thiét (Mg, Zn, Fe, Cu,
Mn...) nhu chat dinh dudng cho co thé con ngudi, ngoai
ra trong mo thit ¢4 con chita cac nguyén té vi luong doc
hai (As, Cd, Hg...). Vi vay, khi con nguoi tiéu thu ca, cac
nguyén t6 kim loai dwoc hip thu va tich Iy trong c4 s& anh
huong dén stc khoe. Co rat nhidu nghién ctru vé tich ty
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céc nguyén t6 kim loai trong cac loai thuy san va st dung
chang nhur chi thi sinh hoc cho viéc danh gia chat lugng méi
truong [9-12].

Ving cira song Bach Pang (Hai Phong) ¢ ddc trung
hinh phéu, 13 phan ha luu cudi cing trude khi d6 ra bién cua
hé théng song Thai Binh. Day la mét khu vuc trong diém
phat trién kinh té ciia Hai Phong ciing nhu khu vuc Béc Bo.
Céc hoat dong cong nghiép, nong nghiép, do thi hoa, nudi
tr@)ng, danh bét thiy hai san va déc biét 1a cac hoat dong ctia
cang bién da gy sirc ép cho méi truong, anh huong dén
ngudn loi thay hai san ciing nhu da dang sinh hoc cta khu
vuce [11].

Chat lugng nude va tram tich ¢ ving cira song Bach
Ding 1a mét trong nhing yéu td quan trong anh huong dén
ham lugng kim loai. Két qua nghién ciru gin ddy cho thy,
mdi trudng nude ving ctra song Bach Pang da c6 déu hidu
6 nhiém boi chét ran lo ling, dau md, dinh dudng nitrat,
amoni va kim loai ndng As [12]. Ham lugng cua cac nguyén
td kim loai vi luong nhu Cu, Zn, Pb, As, Cd va Hg trong
tram tich khu vuc ciing da duoc nghién ctru [13]. Theo do,
néng do Cu (8,13-768,95 mg/kg), Pb (8,59-83,65 mg/kg),
As (7,35-31,13 mg/kg), Zn (34,61-140,91 mg/kg) va Cd
(0,02-0,44 mg/kg) thip hon gi6i han theo QCVN 43:2017/
BTNMT vé chét luong tram tich nudc man, lo. Su co6 mit
v6i ndng do cao ciia cac nguyén to nay c6 thé anh huong
dén doi song va chit lugng ngudn thily san khu vuc l4n cén.
Vi véy, viéc danh gia ham lugng nguyén t6 kim loai trong
thily san khu vuc 1a rdt quan trong. Tuy nhién, nghién ciru
vé tich lily sinh hoc nguyén t6 kim loai vi lwong trong thay
san & khu vuc van con han ché.

Trong nghién ctru nay, chiing t6i ap dung phuong phap
xtr Iy miu sinh vét bang 10 vi song va phan tich cac kim loai
bang phuong phap quang phd ngudn plasma cam mg cao
tan két nbi khdi phd (ICP-MS), dé danh gia cac nguyén to
kim loai vi lvong (Mg, Cu, Fe, Zn, Mn, As, Cd va Hg) trong
3 loai ca phd bién trong khu vuc 14 trich bau, lanh canh dudi
phuong va d6i muc. Két qua nghién ciru gop phan cung cp
co s& khoa hoc cho quan 1y quy hoach dé bao vé, phat trién
bén vimng ngudn loi thuy san khu vuc va phét trién nudi
trong thily san trén dia ban nghién ciru.

2. Doi tuong va phuong phap nghién ciiu
2.1. Khu vwe thu méu

Vung cua song Bach Béng voi toa do dia ly: 106°37°-
107°00°E va 20°37-21°00°N, dién tich trong 6 ban d6 la
1650 m2. Khu vyc cira song Bach Pang ndm ¢ ving chuyén
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tiép giita tinh Quang Ninh va TP Hai Phong. Khu vuyc ta
ngan (bén trai) chu yéu thudc dia phan thi xa Quang Yén,
mot phan lién quan dén thi xi Udng Bi va huyén Hoanh
B6 (Quang Ninh); khu vuc hitu ngan (bén phai) chu yéu
thugc vé huyén Thuy Nguyén, Cat Hai va cac quan nodi
thanh (Hong Bang, Ngo Quyén, Hai An) ciia TP Hai Phong
(hinh 1).

Téng s6 34 mau c4 thudc 3 loai: trich bau, lanh canh dudi
phuong va dbi muc dugc thu thap & ving cira song Bach
Ding, trong d6 c6 11 mau c4 trich bau, 11 mau lanh canh dudi
phuong va 12 miu dbi muc. Cac miu ca duoc thu thap trong
dot khao sat mua kho va mia mua nam 2020. Mau ca sau khi
thu dugc rira sach bé’lng nudc cat siéu sach, dung trong cac
tai nhya rdi luu gitr trong ta lanh & -20°C trude khi phén tich.

P. Thanh To '\ . 2" ’J——\

=

N

20°48'0"

i

P Béng Hai2

106°48'0 10675407
/ I /— v [
/ = (TN s Ry
) T3 Py Quing Ninh
Phuong Nam / — . . ol -~ |
; P. Yen Thanh j |7 Guana Trung \ “ ~ |
= il A |0 ! s
& = —_ ~" 4 =
= 3"_9_&;’3@: T~ S y i/ P-Trung Virong # 4 ad AN =
Gia Minhlf ‘S‘GL)'/\ - )/
Gla Birc -9@ \/ -
- g . 2 2 . E
\\_ rL. 5 N - B - & H#i Phang
N — 5 —_——_n. ]i/ ,\- Len ?\’: AT
Migh Tan 1 >
R o B “ 8 — =
- linl e e o Lo
/ !. L3 /_,___1 P conghos | |
el rLal _ _J - 3
= O =~ T o —_—3 -
B 0 el Pvan'cih —‘>k/ N 7 /
= Mgi Lio s | SYen BN 3%huang ven TignAn L. Li
\ < \ - __L ~. P Quang Yén ) \7
—~ Tam Hung —_—
Noor 5 | ‘111 ER A T Vi , L
<"'\‘~/ ~ Phur"“} Illil. P Nam Hoa | ) - \\Q—_-
v S | S 11.5
\ PRaLE 2 . :
N e T / T N 1.4 —
=| .*“m“gélé - i —— L. L‘il{:g 4 PPhong Hai ‘\ ( =
= } - >~ % } / II.3 FHaA = s
. ! — Er =
:3 N /\':tluy Trigy LAPLE ~< — ™~ \ d ‘I‘ r i:\:
M‘L}\g /' .\‘ P. Y&n Hai \ LN l_;’ LEis
ey, TN e ~. \ /_,\ g ¢ & 4
| i Rt e ™~
= A A ~. . \\-Li ¥i Duang |\ Lien Hea \
= gy Ehai Ve 1
P RV, hN
t\agﬁ My P B8ng Hal 1 -~ ',' \
[~ - - e L . Lign V| {' s — \
Ct),b Lo
B Dongd
[ B3ng Ghang__
. P Déng Wa = - 7 Tién Phong
P Bng Lam | )
I J. F. Mam Hai
[Bucats =L |

~

TICh oy,

PFramgeat

£y

20°48'0"

F.Mph Dang
Fa
N
™~

CHU GIAl
1. Khio sitphan b cac loai ca
2. Ky hiéu khac
— - — — Ranh gidi tinh

Ving thu miu ca

Pudng ding siu

Ranh gid&i huyén

———— Ranh gidi xa

S
=5
==y
Vinh Bic B

Bi¢n, song ngoi

20042'0"

=5
106°48'0"

20°42'0"

106°54'0"

Hinh 1. So’ db khu vire thu mau viing ctra song Bach Dang.

%HI\?GCHE 67(1) 1.2025



2.2. Xir Iy méu va phén tich

Phuong phap xir 1y va phan tich mau dugc thuc hién
theo SMWW3125 [14].

Xir Iy mau: Dung dao tach phan co thit c4, dong kho lanh
mo thit ¢4 trong thiét bi dong kho lanh FreeZone cta Hang
Labconco (Hoa Ky). Mau sau déng khé lanh, duoc nghién
nho thanh bot, can khdi lwong trude khi tién hanh pha mau.
Can 0,25-0,5 g mau bot kho, thém 8 ml dung dich pha mau
H,O:HNO,:HCl v¢i ty 1€ 3:4:0,25 (v/v) sir dung axit HNO,
dam dac 68% (Merck, Ptc), HCI dam dac 37% (Merck,
Bire) va 1 ml H,0, 30% (Merck, Diic) vao bom phi mau
bang Teflon, sau d6 mau dugc dong hoa trong thiét bi pha
mau 10 vi séng Microwave Digestion System Multiwave
(Hang CEM model Mars 6). Sau khi chd mau dat nhiét do
phong 25°C, miu trong bom pha mau bang Teflon duoc
chuyén sang binh dinh mirc 25 ml, dugc lam day bang nudc
cAt dé ion do dan dién 18 MQ, sau d6 miu duoc loc qua giéy
loc kich ¢& 0,45 um (Whatman, Merck, Puc) trude khi do
trén trén thiét bj ICP-MS Agient.

Mau duoc din vao budng hoa hoi dé sol khi hoa dung
dich méu, sau @6 dan thé sol khi mau vao plasma ICP. Trong
plasma ICP s& xay ra cac qua trinh dung méi bay hoi, dé lai
cac hat mau dang bot min (hat 1 pm), nho ¢6 sy nung néng
va hoéa hoi, cac phan tir dugc nguyén tir hoa thanh nguyén
tu tu do dang hoi. Sau do, cac nguyén tir dugc ion hoa thanh
céc ion dién tich 1+ (Me'*, Z=1). Cac ion Me* nay 1a phan tir
s& tao ra pho khdi cua cac nguyén t6 co trong mau, dwa theo
s6 khdi m/Z s& cho mot pic phd khdi twong tmg, detector
phét hién va ghi lai cac phd.

Mau dugc phan tich trén hé ICP-MS 7700 cua Agilent,
sir dung mode Heli dé loai nhidu da phén tir va c6 sir dung
ndi chuan (Sc, Ge, Rh, In, Tb, Lu va Bi) trong qua trinh
phan tich. Trudc khi chay méu tién hanh chay cic mau chat
chuén, mau blank va mau kiém soat str dung vét licu chuén
DORM -4.
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2.3. Xir Iy 56 ligu

Pé danh gia mic do tuong quan cia 8 nguyén td kim
loai vi lwong trong 33 mau c4, st dung phﬁn mém XLSTAT
dé tinh h¢ s tuong quan Pearson, phan tich thanh phan
chinh PCA dugc stir dung dé xac dinh dai dién cac bién cho
tung nhom (cé trich bac, ca lanh canh dudi phuong va ca
dbi muc).

3. Két qua va ban luan

3.1. Ham lwong cdc nguyén té vi lwong cin thiét trong
mau cd

Ham luong trung binh cic nguyén té vi lugng can thiét
trong cac mau ca dugc trinh bay ¢ bang 1. Két qua nghién
ctru cho thay, ham luong Fe trong cé trich bau 71,48+28,08
mg/kg, lanh canh duéi phuong 70,75+21,85 mg/kg va dbi
muc 87,05+36,49 mg/kg. Chua co tiéu chuin nao giéi han
ham luong Fe trong cac loai hai san.

Két qua ¢ bang 1, hinh 2 cho thay, ham lugng Mn trong
ca trich bau 3,95+2,03 mg/kg, lanh canh dudi phuong
8,28+6,41 mg/kg va dbi muc 2,33+1,65 mg/kg. Chua c6
tiéu chuan nao gi¢i han ham lugng Mn trong cac loai hai
san. Ham luong Zn trong ca trich bau 80,41+£20,09 mg/
kg, lanh canh dudi phuong 59,60+14,12 mg/kg va ddi muc
47,70+£14,39 mg/kg. Ham luong Cu trong ca trich 3,86+1,54
mg/kg, lanh canh dudi phuong 3,04+0,87 mg/kg va ddi muc
3,58+1,91 mg/kg. Ham lugng nay thap hon giéi han 30 mg/
kg theo QCVN 8-2:2011/BYT. Ham lugng Mg trong ca
trich bau 1257,35+271,09 mg/kg, lanh canh dudi phuong
1149,60:£181,00 mg/kg va d6i muc 1046,15+173,36 mg/kg.

Nhu vy, ham luong trung binh cia Mg cao nhét trong
ca 3 miu ca. Trong mau ca trich bau, ham lugng trung binh
ctia cac kim loai giam dan theo tht ty: Mg>Zn>Fe>Mn>Cu;
trong mau ca lanh canh dudi phuong, ham lugng trung binh
kim loai gidm theo thtr ty: Mg>Fe>Zn>Mn>Cu; trong miu

Bang 1. Ham lwong (mg/kg khé) ctia nguyén té vi lweng cén thiét trong 3 loai ca viing clra séng Bach Dang.

Loai Fe Mn Zn Cu Mg

Trung binh 71,48 3,95 80,41 3,86 1257,35
Ca trich bac

Min-Max 32,60-112,49 2,17-8,86 26,33-108,47 1,63-6,43 906,09-1718,01
C4 lanh canh dudi Trung binh 70,75 8,28 59,60 3,04 1149,60
phuong Dao dong 34,85-94,90 2,38-25,46 33,94- 80,77 1,78-4,64 918,25-1513,00

. Trung binh 87,05 2,33 47,70 3,58 1046,15

Ca doi muc

Dao dong 44,83-168,79 0,92-6,81 31,32-71,91 1,98-9,33 854,19-1495,86
QCVN 8-2:2011/BYT - - 30
Qb 46-2007/BYT - - 100
FAO/WHO (1989) 50 30

Ghi chu: QCVN 802:2011/BYT: Quy chudn kj thuat qudc gia déi véi gidi han 6 nhiém kim loai néng trong thwe phdm. QD 46-2007/BYT: Quyét dinh quy dinh gioi

han tdi da & nhiém sinh hoc va héa hoc trong thuc pham.
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Hinh 2. Ham lwong cac nguyén té vi lwong Fe, Mn, Zn, Cu, Mg trong ca trich bau (A), lanh canh duéi phwong (B) va déi muc (C).

c4 d6i muc, ham luong trung binh kim loai nang gidm theo  Bang 2. Ham lweng (mglkg khé) cia nguyén tb vi lwgng doc hai trong 3
thtr tu: Mg>Fe>Zn>Cu>Mn. C4 trich bau chtra ham lugong lodi cd vung cwra song Bach Dang.

cao cac nguyén tb Mg, Zn, Cu va Fe. Cé lanh canh dudi 1,93 A cd Hg

huong chtra ham lugng cao cac nguyén té vi lugng Fe va
phuong ong guy ng Trung binh 4,85 0,05 0,15

Cu. Ca d6i muyc chira ham lugng cao nguyén t6 vi lugng Fe  Cé trich bau
Ak 2 Min-Max  0,56-13,11  0,01-0,09  0,03-0,28
can thiét cho co thé.

. . o s " . o . Trung binh 2,97 0,05 0,18
3.2. Ham lwong cdc nguyén to vi lwong dpc hai trong ~ C414nh canh dudi
méu ci phueng Daodéng  0,57-6,75  0,02-0,10  0,03-0,40
. \ . A Lk s N . T binh 4,62 0,02 0,08
Ham lugng trung binh cac nguyén to vi luong doc hai 4 44 — rune i
trong cidc mau ca duoc trinh bay & bang 2, hinh 3. Két qua Daodong  2,04-12,88  0,01-0,05  0,00-0,16
cho théy, ham luong As trong cé trich bau 4,85+3,68 mg/  QCVN 8-2:2011/BYT - 0,1 1
kg, lanh canh dudi phuqng, 2,97+1,91 mg/kg va d6i muc QP 46-2007/BYT e 0,05 05
4,62+3,07 mg/kg. Trong két qua nay, As phan tich dang
2 <A £ . ~ 2 , pe A 2 FAO/WHO (1989) - 0,1 0,3
tong, vi vdy két qua nay khong thé so sanh vai tiéu chuan
cia BO Y té theo QP 46-2007/BYT (tiéu chuan quy dinh ~ EC2006 - 0,05 0.5
ham lugng gidi han 2 mg/kg trong ca ddi voi As vo co). * ham lugng As vd co trong ca.
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Hinh 3. Ham lwong As, Cd, Hg trong ca trich bau (A), lanh canh duéi phwong (B) va déi muc (C).

Ham lugng Cd trong ca trich bau 1a 0,05+0,02 mg/kg,
lanh canh duo6i phuong 0,05+0,03 va ddi muc 0,02+0,01
mg/kg. Theo QCVN 8-2:2011/BYT gi6i han ham lugng Cd
trong ca 0,1 mg/kg, theo QD 46-2007/BYT gioi han ham
luwong Cd trong ca la 0,05 mg/kg, theo FAO/WHO (1989)
gidi han ham lugng Cd trong cé 1a 0,05 mg/kg, thi ham
luong Cd trong 3 loai ca khu vyc cira séng Bach Dang thap
hon gia tri giéi han.

Ham lugng Hg trong cé trich bau la 0,15£0,09 mg/
kg, lanh canh dudi phuong 0,05+£0,03 mg/kg va déi muc
0,02+0,01 mg/kg. Ham luong nay thip hon gidi han theo
Qb/46-2007/BYT (0,5 mg/kg), theo QCVN 8-2:2011/BYT
(1,0 mg/kg), cia chau Au nam 2006 [15] va FAO/WHO
(1989).

Nhu vdy, ham luong trung binh cta As cao nhit trong
3 loai ca. Thr ty giam dan ham lugng cac kim loai trong 3
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loai ca: As>Hg>Cd. Trong 3 loai cé thi ham lugng Cd va
Hg trong loai ¢4 d6i muyc thap nhat, ham lugng As thap nhét
trong ca lanh canh dud6i phuong.

3.3. Méi quan hé giira tich tu cdc nguyén 16 kim loai
va cdc loai ca

Két qua hé sb twong quan Pearson ciia 8 nguyén té kim
loai trong 34 miu phan tich chi ra mdi twong quan dang ké
gitta Fe-Cu, Zn-Cu, Hg-Cd (bang 3) .

Mbi quan hé giita cic nguyén td kim loai véi cac loai ca
dugc thé hién qua phéan tich PCA (hinh 4). Hai truc dau tién
chiém 54,14% phuong sai va 3 nhom diéu kién duoc thé
hién rd rang: néng d6 cao cua Mn, Mg, Hg, Cd tich ty trong
mau phan tich 1 13-22 twong tmg véi loi c4 lanh canh dudi
phuong; ndng d6 cao ciia cac nguyén td Fe, Zn, Cu tich tu
trong mau phan tich 1-8 twong tng véi loai c4 trich bau.
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Bang 3. Sw twong quan giiva 8 nguyén t6 kim loai trong 34 mau phan tich.

Mg Cu Fe Zn Mn As Cd Hg
Mg 1
Cu -0.080 1
Fe -0,069 0,528 1
Zn 0,306 0,501 0,352 1
Mn 0,086 0,113 0,157 0,294 1
As 0,178 0,401 -0,069 0,061 -0,403 1
Cd 0,319 0,133 0,073 0,391 0,358 -0,088 1
Hg 0,386 0,077 0,234 0,321 0,267 -0,081 0,665 1

Gia tri in dam chi ra méi twong quan dang ké.

hoc cua cua ting loai va tung giai doan la khac nhau. Tuy
nhién, so sanh mot cach tuong ddi cho théy, ham luong Mn
trong loai ca khu vuc nghién ctru thip hon so véi loai ca &
khu vuc pha Tam Giang - CAu Hai [16] 5,2 mg/kg kho va
khu vuc ctra Ba Lat [17] 5,99 mg/kg kh6. So voi cac nghién
ctru ¢ khu vire khéc trén thé gi¢i nhu song Sakarya, Tho Nhi
Ky [18], hd Geriyo, Nigeria [19], hé Skadar, Montenegro
[20], TP Erbil, Iraq [21] thi ham luong Mn trong céc loai ca
khu vuc cira song Bach Pang cao hon. Ham luong nguyén
t6 vi lugng Fe, Cu, Zn trong 3 loai ¢4 khu vuc cira Bach
Ding (76,43 mg/kg kho) cao hon so vai két qua nghién ciru
trong ca khu vuc pha Tam Giang - Cau Hai [16] 39 mg/kg
kho, ctra Ba Lat [17] 51,23 mg/kg khd va cao hon mot sd

Phin tich 2 thanh phin (truc F1 va F2: 54.14%)

. _ Daradd
-
5
a
Cu
E:l 5 Fe Obs4
- - Db=3 * s
E 1 o E.:H- Dbs25 * ;:ll - .
L] ; Obsl2 O - r
it 2 5 Obz5 O
~ 20 g aeald * .

o ‘ - L] Obs2
Dbs32 Oghed0 g Dbsl7 . * st
ik

1 . . ..:LE[LL! Dbs26 Db=15 16

Ol Obs14  Obsld Mn % Cd
S u . Ob=.20
— Dbs22 Obs13 y

-3 -

4 3 3 1 i 1 2 3
F1 (32.96 %)

* Ham lrong EITN

s Miu nghign i

Hinh 4. Phan tich PCA ctia 8 nguyén t6 kim loai vi lwgng trong 34 mau phan tich viing ctra song Bach Dang, Hai Phong nam 2021.

So véi cac két qua nghién ciru vé ham lugng cac nguyén
t6 vi lwong trong cac loai ca trong cac khu vuc nghién ciru
khac trong nudc va trén thé giéi, ham luong nguyén t6 vi
luong Mn, Fe, Cu, Zn trung binh trong 3 loai ca ving cua
Bach Ping, Hai Phong 1an luot 13 4,85, 76,43, 3,49 va 62,66
mg/kg kho. Sy khac nhau vé ham lugng cic nguyén t vi
luong phu thudc vao ham lugng cua cac nguyén to trong

mai truong nude, tram tich ciing nhu kha ning tich tu sinh
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khu vuc trén thé giéi. Ham lugng céc nguyén té kim loai
ddc hai As, Cd, Hg trung binh trong 3 loai ca khu vuc cua
Bach Pang, Hai Phong lan luot 13 4,15, 0,04 va 0,14 mg/kg
khé. Ham lugng As trong ¢ khu vuc cira Bach Péang cao
hon cac khu vyc khac. Ham luong Cd trong ca khu vuc cura
Bach Pang thap hon so véi ham lugng trong ca ho Geriyo,
Nigeria, ham luong Hg trong c4 khu vuc cira Bach Déng
thip hon so v6i cac nghién ciru khu vuc cira Ba Lat, thanh
phé Erbil, Iraq va ho Skadar, Montenegro (bang 4).

31
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Bang 4. Cac nguyén t6 kim loai trong céc loai ca & mot s6 khu vwe trong nwéc va trén thé gidi.

——
Vi tri Tén loai Mn Fe Cu Zn As cd Hg th”:n;i’héo
Cyprinus carpio  11,4+0,1 25,4+1,1 1,14+0,07 45,7£2,0 - - -
Mugil cepholus  0,24+0,04  10,8+0,6 0,6+0,05 16,2+0,4 - - -
Song Sakarya,Thf) Barbus capito 0,08+0,03  12,5+0,5 0,92+0,12 11,5+1,5 - - - -
Nhi Ky Capoeta pestai 1,6440,04 12,5504  1,08+0,03 52,9452
Silurus glanis ~ 033£0,03  26,5:1,3  0,35+0,05 12,942,1
Blicca bjoerkna  1,06£0,02  11,6£0,7  1,1040,04 23,8404
Phé T: iang - Ca ichth
4 Tam Giang - Cau Oxpurichthys ¢ 39 0.8 58 2,1 0,0074 - [16]
Hai, Viét Nam papuensis
i Clarias fish - i 2,0241,87  4,17£0,39 - 0374025 -
Ho Geriyo,
Adamawa State, Tilapia fish - - 127+1,12 5,06:0,38 - 033+0,16 - [19]
Nigeria
Heterotis fish - - 4,42+1,89 6,61+0,89 - 0,39+0,11 -
Scardini
cardmnis 1,03£1,12  5,66£1,36  0,64+0,19 1629411,40  0,091+0,003 0,018£0,002 0,118+0,037
knezevici
Alb
urns 1,76£0,69  7,904123  0,61024 26,127,901  0,098+0,074 0,020£0,001  0,096:0,040
scoranza
D S Cyprinus carpio 020£0,08  6,95£1,96  0,58+0,24 20,88+£725  <0,06 0,012 0,11240,040 01
Montenegro Rutilus
, 5124396  14,48:741 0,574026 1947+10,71  0,062£0,049 < 0,01 0,099::0,040
prespensis
Anguill
e 0,64£0,071 3,230,778 0,84+0,12 15,088+2,142 0,288+0,069 < 0,01 0,138=0,035
anguilla
Perca fluviatilis  0,2240,05 4,77+021  0,8140,05 5,83%1,46 <0,06 <0,01 0,121£0,019
TP Erbil,
Kurdistan Region, Cyprinus carpio 0,102 - 0,073 2,902 - ND 0,137 [21]
Iraq
Cira Ba Lat, Viét
e Ci 5,99 51,23 1,84 17,51 1,10 0,02 0,19 [17]
Nam
Escualosa
3,95 71,48 3,86 80,41 485 0,05 0,15
thoracata
CfraBachDéng, Viét Coilia mystus 8,28 70,75 3,04 59,86 2,97 0,05 0,18 Nghién ctru
Nam nay
Mugil cephalus 2,33 87,05 3,58 47,70 4,62 0,02 0,08
Trung binh 4,85 76,43 3,49 62,66 4,15 0,04 0,14
4. Két luan kim loai As, Hg, Cd trong cAc loai c4 van trong giéi han cho

phép so véi tiéu chuén Viét Nam (QD46-2007/BYT, QCVN
8-2:2011/BYT), tiéu chuan chau Au va thé giGi FAO/WHO
(1989).

Két qua phéan tich ham luong cic nguyén té vi luong
trong 3 loai ca khu vuc cira Bach Dang, Hai Phong cho thiy,

mdi loai ca ¢6 ham luong khac nhau. Ham lugng trung binh

cac nguyén td vi lugng trong loai ca cé trich bau theo thir tur
Mg>7Zn>Fe>Mn>Cu>As>Hg>Cd; trong loai c4 lanh canh
duoi phuong theo thir tu: Mg>Fe>Zn>Mn>Cu>As>Hg>Cd
va trong miu cd d6i muc theo thu tw: Mg>Fe>Zn>

Cu>Mn>As>Hg>Cd. Tuy nhién, ham lugng cac nguyén t6
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Két qua phan tich trong quan trong cac miu phén tich
chi ra méi trong quan dang ké giita Fe-Cu, Zn-Cu, Hg-Cd.
C4 lanh canh duéi phuong tich lity ndng d6 cao ciia Mn, Mg,
Hg, Cd; c4 trich bau tich liiy ndng d6 cao ciia cac nguyén to

Fe, Zn, Cu; ca dbi muc tich tu ham luong th?ip kim loai As.
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LI CAM ON

Céc tac gia xin chan thanh cam on dé tai VAST 07.03/20-
21 va dé tai ma s6 VAST 05.01/20-21 d tao diéu kién dé
nhom tac gia thuc hién ndi dung va st dung s6 lidu nghién
ciru nay.
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