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XAC PINH HAM LUQNG CHI TRONG NUOC VA TOM NUOI NUOC MAN
TAI XA PONG MINH HUYEN TIEN HAI TINH THAI BINH BANG
PHUONG PHAP PHO HAP THU NGUYEN TU (GF-AAS)

TOM TAT

Muc tiéu: Danh gia ham lwgng Pb trong nuwéc
man va tém nudi tai Xa Déng Minh Huyén Tién Hai
Tinh Thai Binh nam 2022 bang phwong phap phd
hap thu nguyén te.

D6i twong va phwong phap: Nuwdc & ao nudi
tém va tdm nudi nwd'c man tai Xa Bong Minh Huyén
Tién Hai Tinh Thai Binh. Khao sat diéu kién t6i wu
cho phép do (vach phd, cwéng dd dén catot réng,
do rong khe do va ndéng dd chéat nén), xac dinh
khoang tuyén tinh, xay dwng dwéong chuan dung
dich chi tr d6 ap dung xac dinh dwgc ham lwong
Pb trong nwéc va tdm nubi, danh gia duwgc hiéu
suét thu héi trong 45 mau nwéc va 30 mau tom.

Két qua: Quy trinh phan tich cho d6 chinh xac
va do 1ap lai cao tai diéu kién téi wu: vach phd
217,0nm, cwdng dé dén catot réng 10mA, dd rong
khe do 1,0nm va néng d6 chat nén 1%. Khoang
tuyén tinh ctia Pb 1a 0+50 pg/l; gi¢i han phat hién
(LOD) va gi¢i han dinh lwgng (LOQ) cla Pb la
0,0045 va 0,015 ug/l. St dung quy trinh nay dung
dé xac dinh Pb trong nwéc va tdm nudi, két qua cho
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thdy ham lwong Pb trong nwéc va tdm nudi tai khu
vuwe nghién ctu déu nam trong gi¢i han cho phép
cta quy chuan ky thuat quéc gia vé chat lwong
nwdc mat va quy chuan ky thuat qudc gia dbi voi
gi¢i han 6 nhiém kim loai nang trong thwc phém.

Twr khoa: GF-AAS, Chi, Kim loai nang, Nuoc,
tém

ABSTRACT

DETERMINATION OF LEAD CONTENTS
IN WATER AND SLAND WATER FARMED
SHRIMP IN DONG MINH COMMUNE, TIEN HAI
DISTRICT, THAI BINH PROVINCE BY GF-AAS
(GF-AAS)

Objectives: Evaluation of Pb content in salt
water and cultured shrimp samples collected
from Dong Minh Commune, Tien Hai District,
Thai Binh Province in 2022 by atomic absorption
spectroscopy.

Subjects and methods: The water in shrimp
ponds and the saltwater shrimp farming were
obtained from Dong Minh Commune, Tien Hai
District, Thai Binh Province. Evaluation of the
optimal conditions for measurement (spectral line,
current of cathode lamp, slit width and basical
substrate concentration), determination of the linear
range, build a standard curve of the lead solution
and used that conditions for determination of the
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Pb ion in water and cultured shrimp, evaluattion
of the recovery efficiency in 45 water samples
and 30 shrimp samples. Results: The analysis
procedure of Pb ion showed the high accuracy and
repeatability at spectral line of 217.0 nm, current
of cathode lamp of 10 mA, slit width of 1.0 nm and
substrate concentration of 1%. The linear range
Pb was of 0+50 pg/l; the detection limit (LOD) and
quantitative limit (LOQ) of Pb ion were of 0.0045
and 0.015 ug/l, respectivity. The analysis procedure
was used to determine Pb content in the water and
cultured shrimp samples. The results showed that
the Pb content in the water and cultured shrimp
samples were in the allowable limits of the national
technical regulation on surface water quality and
the national technical regulation on the limits of
heavy metals contamination in food.

Keywords: GF-AAS, Lead, Heavy Metals, Water,
Shrimp

I. DAT VAN BE

Sv phat trién cla cdbng nghiép hda, hién dai hoa
lam van dé& 6 nhidm méi trwéng ngay cang tré nén
nghiém trong, dac biét & nhiém kim loai nang [1].
Thuy s&n déng vai trd quan trong trong viéc cung cap
thuwe phém cho nhan loai. Theo nhan dinh cla cac
nha khoa hoc thi viing clra séng ven bién luén tiém
&n nguy co’ 6 nhiém mai truwdng [2]. Chinh phi va cac
nha khoa hoc rat can nhéc vé viéc giai quyét ngudn
gay 6 nhiém méi trwdng. Trong dd, viéc phan tich,
danh gia cac chi s6 mai truong sé doéng vai trd quan
trong trong viéc giai quyét van dé 6 nhiém [3]. Trong
tw nhién kim loai t6n tai trong 3 méi trwong 1a dat,
nuwdc va khéng khi. Trong diéu kién thich hop, cac
kim loai n&ng trong méi trudng nuéc cé thé phat tan
vao dat va khong khi dan dén 6 nhiém ngudn thuc
pham nhw thlly san, rau... [4]. Chi la kim loai rat doc
c6 kha nang gay ung thw, chi cé thé anh hwéng dén
tAt ca cac co quan ndi tang trong co thé con nguoi khi
ching ta ubng phai nuwdc nhiém chi [2]. Vi vay viéc
xac dinh chi trong méi trwérng va thwe phdm dang tré
nén cap thiét. Cé nhiéu phwong phap khac nhau dé
xac dinh chi, mdi mét phwong phap va thiét bi déu
¢6 nhitng wu, nhuoc diém khac nhau. Phuong phap
quang phd hap thu nguyén t&r (GF-AAS) da duoc
chirng minh la c6 dé chon loc va dd chinh xac cao
[4]. Trong do viéc pha mau va lwa chon diéu kién
phan tich déng vai trd quyét dinh dén d6 chinh xac va
doé l1ap lai clia phwong phap phan tich. Trong bai bao
nay, chiing t6i xac dinh chi bang phuong phép quang
phd hép thu nguyén t&r 16 graphit (GF-AAS), pha mau
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bang 16 vi séng. Tién hanh khao sat va chon ra dwoc
céac diéu kién tot wu va cac phuong phap danh gia
théng ké cling dwoc str dung dé danh gia do tin cay
va do chinh xac ctia phwong phap.

II. DOl TUQONG VA PHUONG PHAP
NGHIEN cU’U

2.1. Nguyén liéu, héa chat

Nwéc & ao nudi tdm va tdm nudi tai Xa Bong Minh.
Cac hoa chat chinh & dang tinh khiét phan tich hoac
tinh khiét dwoc st dung trong qua trinh nghién ctru
g6m dung dich chuén Pb?*(Merck, 1000 ppm), HNO,
(Merck, 65%), HCI (Merck, 37%), H,0O, (Merck, 30%),
CH,COONH, (99%)

2.2. Phwong phap thwe nghiém

2.2.1. Phwong phap tinh ¢& mau nghién ctru

C& mau xét nghiém:

C& méau xét nghiém:

La ) j"'
H_E:{I’E: ::: ﬁ_:

CT. 2.1

Trong dé: n: la c& mau nghién ctru tdi thiéu can co, S
la d6 léch chudn tir nghiém ctru trwée béng 0.1 [5], A
la khoang sai Iéch cho phép giira gia tri trung binh thu
dwoc tr mau nghién ctu va tham sb ctia quan thé
theo mong muon (duoc lay 1 0.05), Z,,,, 14 d6 tin cay
lay & nguwdng a = 0.05 thi d6 tin cay sé la 1.96

C& méau nghién clu 1a: =196~ 22 ~ 15 mau, nhw
vay sd mau tém la: 30 mau tém (2 loai tom), s6 mau
nwéc ao nudi tdm 1a 45 mau (ba loai ao). Vay téng s6
mau xét nghiém tém va nudc ao nudi tém la 75 mau.

2.2.2. Phwong phap lay mau nghién ctru

St dung Bathamet dé Iay mau nwéc, mau lay theo
quy tac dwong chéo, cach day 30cm, cach be 2-3m,
lay hai lit nwéc mau, cb dinh mau bang cach thém
6ml acid HNO, dam d&c. Léy theo quy tac dwong
chéo di 45 mau nwéc ao nudi tdm, bao quan & diéu
kién lanh 4°C. M3u tdm dwoc |4y tai cac ao nudi, tdm
& giai doan thu hoach. Str dung chai thu tdm theo quy
tac dwong chéo khoang 0,5kg mau. Lay theo quy tac
dworng chéo cho di 30 mAu. Sau dé nghién phan
thit tdm va rat gon mau lay vira da 200g thit tdm, bao
quan mau & ta lanh su 0°C+5°C.

2.2.3. Ky thuat ap dung trong nghién ctru

Cac mau nuwéc dwoc loc, hut 50ml mau nwéc
cho vao binh nén 250ml, thém 5ml dung dich HNO,
65%. Pun sdi nhe trén bép dién (khoang 30 phat),
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dé ngudi dén nhiét d6 phong. Chuyén mau vao
binh va dinh mirc dén vach 50ml bang nuéc cét.

M&u tém, lay 0,5 gam mau tém da nghién, cho
vao binh phan huy Teflon, thém 7ml acid nitric
(HNO,) 65% va 1ml hydro peroxid (H,O,) 30% vao
binh phan huy. M& ndp binh, dun trén bép cach
thuy & 60,80°C trong ta hat khoang 30 phut. Bay
nap, d&t binh vao gia d& roi dwa vao 16 vi song.
Cai dat chwong trinh pha mau thit da dwoc mac
dinh s8n cla 16. LAy cac binh ra va dé& ngudi hoan
toan, chuyén mau vao cbc cé mé 100ml, trang riva
n&p day va thanh binh bang dung dich HNO, 1%,
c6 can dung dich trén ndi cach thiy waterbath.
Chuyén mau vao binh va dinh mrc dén vach 25ml
bang HNO, 1%.

MA&u tém, nwéc dwoc do trén may quang phd hap
thu nguyén tir (GF-AAS).

2.2.4. Panh gia hiéu suét thu hoi

Dé danh gia hiéu suét ctia qua trinh x& ly mau
nwdc va tdm nguwoi ta thwc hién phwong phap
thém chuén, ty 1& thém chuan nhu sau: Dbi vuéi
mau nuwdc chon mét mau nuéc bat ky (ao lang khiy
nwoc) va thye hién thém chuan dung dich chi & cac
néng d6 0,5 pg/l, 5 pg/l, 10ug/l. Béi véi mau tdm
tién hanh chon moét mau tém bat ky (tém thé chan
trédng) va thwc hién qua trinh thém chuén dung dich
chi & cac néng d6 0,5ug/kg, 5ug/kg, 10ug/kg. Qua
trinh thém chuén dwoc thwc hién ngay t cong
doan pha mau. Cac budc tiép theo tuan theo quy
trinh phan tich mau tém va mau nuwéc. Tién hanh
do méu trén may quang phd hap thu nguyén to
(GF-AAS). Sau d6 tinh toan két qua, déi chiéu voi
gia tri yéu cau do thu hdi tdi da chap nhan tai cac
ndng dd khac nhau theo AOAC [6].

lll. KET QUA NGHIEN cU’U

2.3. Xtr ly sé liéu

Do l&ch chuén, d6 léch chuan twong dbi, ham
lwong chi trong mau nwéc va tdm nudi, dd thu hoi
dwoc tinh theo céng thirc:

-
= Lrd? C_.-C

D= "0 g8V RG=Ime w00 cran

%RsD=2+100 m C,

Trong do: x la gia tri tinh dwoc cla lan thtr nghiém
thr i, 1a gia tri trung binh ctia cac 1an thir nghiém,
n la sb 1an thi nghiém, SD l1a d6 léch chuén cla
mau, % RSD la d6 léch chuan twong dbi ctia mau,
X 1a ham Ilwong chi trong mu, C 1a néng d6 chat
phan tich tim dwoc theo dwdng chuan, V la thé tich
dung dich mau (25ml), m la lwgng mau phan tich
(= 0,5gam), R% la d6 thu héi, C_,_la nbng do chét
phan tich trong mau thém chuén, C_la néng do
chét phan tich trong mau tht, C_la ndng do chuén
thém (ly thuyét)

2.4. bao dirc nghién clru

Nghién ctru khong thtr nghiém bat ky hoa chét,
thudc, may hay phwong tién gi ¢é hai cho strc khoé
cho con ngudi va méi trudng sbéng. Trong trudng
hop phat hién ra nhirng mau cé nhiém Pb qua cao,
cao hon mirc cho phép ctia QCVN hoac cia WHO
thi déu théng bao két qua xét nghiém cho chi
ho, cung tim nguyén nhan va tw van cho gia dinh
phuwong an xt ly & nhiém méi trwong. Cac nghién
ctu duoc tién hanh sau khi dwoc Hoi ddng Pao
dirc Nha trérng tham dinh va cho phép tién hanh
theo quyét dinh s6 1090/QD - YDTB.

Béng 1. Diéu kién téi wu cua phép do

Nguyén té Pb
Budc song (nm) 217,0
Khe do (nm) 1
Cudng dé dong dén (mA) 10
Thanh phan nén NH,Ac (%) 1
LOD (ug/l) 0,0045
LOQ (pg/l) 0,015

Trong phwong phap phé hap thu nguyén t& co hai loai nhiéu & nhiéu phd va nhiéu héa hoc gay sai
sb. D& khac phuc tién hanh khéo sat va chon ra dwoc diéu kién t6i wu nhuw két qué dwoc trinh bay trong
bang 1. Ngoai ra xac dinh dwoc gidi han phat hién (LOD) va gi¢i han dinh lwgng (LOQ) ctia nguyén té

Pb trong phwong phap nghién ctru.
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Béang 2. Néng dé chi xay dwng dwong chuan Pb (ug/l).

Abs — Pb
Lin1 | Lan2 | Lan3 Téf’n"f %RSD
Néng do (ug/l) '
0 0,0037 0,0039 0,0030 0,0035 13,37
5 0,0531 0,0542 | 0,0543 0,0539 1,24
10 0,0901 0,0921 0,0915 0,0912 1,12
20 0,1701 0,1739 | 0,1723 0,1721 1,11
40 0,3280 0,3339 0,3305 0,3308 0,90
50 0,3979 | 0,4007 | 0,4005 0,3997 0,39
Tw s6 liéu trén, co6 thé biéu dién dwdi dang dé thi nhw sau:
o 05 -
=, v=0.0079x +0.0109
v 047 RZ = 0.999
[
ﬁ 0.3
0.2
01 C (nug/1)
0 : . .
0 20 40 50

Hinh 1. Bwéong chuéan xéc dinh Pb
Két qua cho thay khoang tuyén tinh clia db thi 1a 0+50ug/l, phwong trinh dwéng chuan Pb ¢ dang: y =
0.0079*x + 0.0109 v&i hé sb twong quan R2= 0.9990. Phwong phap dwdng chuén nay dung dé xac dinh
ham Iwgng chi trong tdm va nwdc nudi tdm.

Bang 3. Ham lwong Pb trong nwéc ao nubi tom (ug/l)

STT | Ao nudi tdm thé chan trang | Ao lang khir nwéc | Ao nuéi tém sh
1 5,27 2,63 10,72
2 8,11 5,41 13,24
3 8,59 5,27 15,38
4 6,45 7,21 12,11
5 7,47 6,42 10,78
6 8,72 4,87 15,21
7 4,56 511 11,21
8 5,35 4,21 10,39
9 8,49 5,75 11,23
10 5,49 4,51 12,27
1 7,50 6,78 10,91
12 9,34 7,64 11,23
13 5,66 6,47 13,31
14 7,24 4,38 10,24
15 8,23 7,21 9,37
* sd 7,10+1,52 5,59+1,38 11,84+1,76
Max 9,34 7,64 15,38
Min 4,56 2,63 9,37
QCVN 08-MT:2015/BTNMT Pb: 20 ug/l
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Két qué & bang 3 cho thdy ham lwong chi trung binh trong ao nudi tdm giao dong tir 5,59+1,38+
11,84+1,76ug/l va déu nam trong gi¢i han cho phép ciia QCVN 08-MT:2015/BTNMT Pb: 20ug/l. Ham
lwong Pb trong ao nudi tdm st cao hon trong ao nudi tdm thé chan tréng va cao hon trong ao lang khi
nudc. Ham lwong Pb trong nwédc ao nudi tdm s cao hon cé thé do nguyén nhan nudi tdm trong thoi
gian lau hon, thirc an céng nghiép co thé bd xung mét phan nao d6 Pb tuy nhién van nam trong giéi han
cho phép. Diéu nay cho thay chat lwgng méi tredng nwédc ao nudi tdm xa Bong Minh chwa bi &nh hwéng
b&i chi.

Bang 4. Ham lwong Pb trong tém nuéi (mg/kg)

STT Tém thé chan trang Tém su
1 0,046 0,067
2 0,040 0,073
3 0,030 0,042
4 0,031 0,051
5 0,035 0,047
6 0,032 0,085
7 0,042 0,048
8 0,047 0,057
9 0,078 0,061
10 0,11 0,049
1 0,050 0,052
12 0,025 0,040
13 0,054 0,049
14 0,043 0,051
15 0,048 0,054

+ sd 0,047+0,022 0,055+£0,012

Max 0,078 0,085

Min 0,025 0,040

QCVN 8-2:2011/BYT: 0.5mg/kg

Ham lwgng trung binh chi trong co thit tdm nudi tai khu vyc nghién cliru dao déng tw
0,047+0,022+0,055+0,012mg/kg, gia tri I&n nhat quan sat dwoc la 0,11mg/kg. So sanh ham lwong chi
trong co thit hai loai tém ta thdy cé sw khac nhau nhung khéng dang ké. Di chiéu véi QCVN 8-2:2011/
BYT cho thdy ham lwgng Pb trong co thit hai loai tdm tai x4 Déng Minh thap hon nhiéu so véi gia tri gidi
han cho phép.

Béng 5. Hiéu suat thu héi trong nwéc

Ndng do mau | Nongdochat |, s dethem | Hisu sust .
_ chuan thém . ; Sai So
Mau thu dwoc . vao thu dwoc | thu dwoc
(gl vee (ugh) o | %
M M o
9 (ugll) ¢
M, 6,47
M, 6,88 0,5 0,41 82 18
Pb
M, 10,61 5 4,14 82,80 17,20
M, 15,49 10 9,02 90,20 9,08
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Qua két qua thuc nghiém cho thay do thu hdi trong mau nwéc déu trén 80%. Dbi chiéu bang hiéu suét
thu hdi chap nhan duoc theo AOAC cho thay két qua thu héi déu cao. Nhw vay trong qua trinh phan tich
mau khéng bi nhiém ban ciing nhw khéng bi mat chat phan tich.

Béng 6. Hiéu suat thu héi trong mau tém nuéi

Nong dé mau Néng dé chat | Néng do thém | . .
x z « . . Hiéu suat thu | Sai So
Mau thu dwoc chuan thém vao | vao thu dwoc
dwoc (%) (%)
(Hg/kg) (Hg/kg) (Hg/kg)
M, 57,31
M, 57,73 0,5 0,42 84,00 16,00
Pb
M, 61,92 50 4,61 92,20 7,80
M, 66,68 10,0 9,37 93,70 6,30

Qua két qua thu hdi cho thay hiéu suét thu hodi chi déu Ién va sai s6 nhd, nam trong tiéu chuan cla
AOAC. Nhu vay, viéc xt ly mau béng hé thdng 16 vi séng cho hiéu suét cao, khdng lam mat mau ciing

nhw khéng gay nhiém ban mau.
IV. BAN LUAN

4.1. Xac dinh ham lwgng chi trong téom va
ao nudi tdbm

Cac diéu kién toi wu dé loai bd cac yéu tb gay
nhiéu trong qua trinh xac dinh ham lwong chi
trong tém va nuwdc nubi tdm tai Xa Béng Minh da
dworc chi ra nhw budc séng 217,0nm, khe do 1nm,
cwong do dung den 10mA, chat nén NH,Ac 1%.
Két qua nghién clru nay cling twong tw nhw nghién
ctvu clia Nguy&n Xuan Dy vé kim loai nang [7]. O
céac diéu kién nay c6 do chinh xac va dd 13p lai cao,
ngoai ra cac mau nwéc va hai loai tdm ciing dwoc
phan tich, chi dwoc phat hién trong tat ca ca mau.
Tuy nhién ham lwgng chi van ndm trong tiéu chuan
cho phép.

4.2. Panh gia tinh trang 6 nhiém chi trong
nwé&c va tom nudi tai xa Déng Minh

Pé danh gia dwoc tinh trang chi trong tdm va
nwdc ao nudi tdm phai dwa vao két qua thuwc
nghiém, dwa vao QCVN sé 08-MT:2015, QCVN
8-2:2011/BYT va dwa vao cac két qua da dwoc
coéng bd. T két qua phan tich cho thdy ham lwong
chi trong tébm va nwdc ao nudi tdm thudc xa Béng
Minh d&u nam trong gi¢i han cho phép clta Bo Tai
nguyén Mbéi trwong va Bo Y Té. Két qua nghién
clru nay ciing twong tw nhw nghién ctru clia Bang
Hoang Giang San va cong sw vé ham lwong kim
loai nang trong tdm va nwédc ao nubi tdm [5, 8].
Sw chénh léch két qua co thé do khac sy nhau vé
diéu kién dia ly, dac diém moi trudng va mae d6 6
nhiém chi trong méi trwdng cdia khu vwe. Qua day
cho thdy chat lwong nwéc nudi tdm va tém tai khu
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vuwe x& Bong Minh van nam trong gi¢i han an toan
vé kim loai nang.

V. KET LUAN

Xac dinh dwgc ham lweng chi trong tom va nuwéc
nudi tdm va da loai bd dwoc cac yéu td anh hwdng
gay sai s6. Ham lwong chi trong nwéc ao nudi tdm
tai Xa Déng Minh thap hon nhiéu so véi QCVN sb
08-MT:2015, nwdc ao nubi tbm tai vung nghién
clu ndm trong ngwdng an toan vé kim loai néng.

Ham lwgng chi trong hai loai tom la tdm su va tém

thé chan trdng déu thAp hon QCVN 8-2:2011/BYT

nhiéu lan.
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