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SUMMARY

DETERMINATION OF ZINC CONTENT IN SOME FISH SPECIES IN
GIANH RIVER AT QUANG TRACH DISTRICT, QUANG BINH PROVINCE
BY ATOMIC ABSORPTION SPECTROMETY

The flame atomic absorption spectrometry (F-AAS) has been applied to determine the zinc content in

some fish species, in Gianh river at Quang Trach distric Quang Binh province. This method has high
repeatability with relative standard deviation (RSD) < 2.0%, the recovery from 95 to 105 %, low limit
of detection (LOD) = 0.06 ppm and limit of quantization (LOQ) = 0.20 ppm. The concentration of zinc
has a good linear correlation in the concentration of 0,005 +~ I ppm. Results obtained shows that the

average zinc contents in the fish species were in the range of 3.803 + 9.000 mg/kg wet weight and
within the allowed limits according to the regulation No.46/2007/QP-BYT.
Keywords: Gianh river, some fish species, zinc, AAS method

1. MO PAU

Song Gianh 1a con séng chay trén dia phan
tinh Quang Binh, bit ngudn tir khu vyc ven nii
Co6 Pi cao 2017 mét thudc day Trudong Son,
chay qua cac huyén Minh Hoa, Tuyén Hoa,
Quaéng Trach, Ba DPdn, BS Trach, dé dd ra bién
Poéng ¢ Cira Gianh. Pay 1a con séng 16n nhat
trong sb 5 con song cua tinh, co gia tri 16n vé
mat kinh té x4 hoi cho tinh. Song song véi viée
khai thac nhiing tiém ning tir dong séng Gianh
thi van d& méi truong ¢ day ciing can duoc
quan tim. Pic biét, hé théng song Gianh tiép
nhan nudc thai sinh hoat, nong nghiép va
cong nghiép dang hoat dong nhu: Nha may xi
mang Song Gianh, nha may xi mang Van
Ho4a, nha may gach - ngoi tuynel, nha may
phén lan vi sinh Song Gianh, nha may khai
thiac dit cao lanh,..., de doa gy 6 nhiém
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ngudn nude cua séng. Mot sé nghién ciru da
chi ra ring, ham luong cic chit 6 nhidm tich
liiy trong sinh vat thuong phan dnh vé chat
lwong méi truong. Nhidu nghién ctru trén thé
gidi di cho thdy, ca 1a mot trong s cac loai
sinh vét duoc quan tim nghién ciru vé muc tich
lily cac kim loai, trong d6 c6 k&m (12!

Phuong phéap phan tich quang phd hép thu
nguyén tir ngon lira (F-AAS) dugc nhidu quc
gia trén thé gidi thira nhin 1a mot phuong
phép chuén, di va dang dwoc tng dung rong
rdi dé xac dinh ham lugng vét cac kim loai
(trong d6 c6 Zn) & cac dbi twong miu modi
truong khac nhau nhu: nuéc, tram tich, sinh
vat... 2. Tuy nhién, cho dén nay, chua c6
nghién ctu nao vé xac dinh ham luong Zn
trong céc loai ca ¢ song Gianh. Vi vdy, trong
bai bao nay, ching t6i trinh bay két qua



nghién ctru xac dinh ham luong Zn trong thit
mot s6 loai ca ¢ khu vyc séng Gianh chay
qua dia phin huyén Quang Tranh, tinh
Quang Binh bang phuong phap F-AAS.

2. THUC NGHIEM

2.1. Thiét bi, dung cu, hoa chit

Céc 6ng nghiém, cdc thuy tinh chiu nhiét, binh
dinh mirc; can phan tich, bép dién, may xay mau
chuyén dung, bo dao mb y té lam bé“mg inox
duogc dung dé tach thit ra khoi Xuong ca; cac
micropipette va pipete (Eppendorf). May quang
phd hép thu nguyén tir Zeenit 700P cua hing
Analytika Jena (Dtrc).

Cac hoa chét sir dung déu 1a loai tinh khiét
(PA) ciia hang Merck (Pirc): Dung dich chuan
gbc k&m (1000 + 2 ppm) chuyén dung cho
phép do AAS, axit HNOs 65% va Mg(NOs),
... Nudce dé pha ché héa chit va rira dung cu la
nude ct hai lan.

2.2. LAy miu, xir Iy miu

Céc mau ca dugc thu thap bang cach ding cac
ngu cu danh bat (Iudi, chéo, chai, vot,...) tai
nhiéu dia diém trén séng Gianh chay qua dia
phén huyén Quang Trach (doan tir thon Phu
Ninh xi Quanh Thanh dén t6 dan phé Nam
phuong Quang Thuan véi chidu dai khoang
14,5 km), vao 2 dot (dot 1: 16 + 18/8/2019; dot
2:19 = 21/10/2019). M&i dot gdm 6 mau duoc
phan loai theo kich ¢& tir nhé dén 16n theo
chiéu dai cta cac loai c4, mdi miu gdm 5 + 12
¢4 thé tiy theo loai va cac méiu thu duoc la
mau t6 hop.

Pic tinh va ky hiéu cic miu ca: Ca duc
(Sillaginidae) nudc ngot, séng o tﬁng day,
thuong an nhiéu loai giun nhiéu to va dong vat
giap xéc, ky hiéu 1a CPi; Ca bdng (Gobiodei)
song ¢ tang ddy, thién an nhitng dong vat chi
yéu 1a giap xac, c4 nho va dong vat thuy sinh
¢ tang day, ky kiéu 1a CBi; Ca hanh (Tinca
tinca) cha yéu kiém an ban dém voi thirc an 1a
tao va nhidu chung loai dong vat khong
xuong song o ting ddy ma n6 c6 thé tu kiém
duoc, ky hiéu la CHi; Ca4 mom (Gerreidae)
song thanh timg dan, len 16i kiém an chu yéu
& t?mg trung va day, dugc ky hi¢u 1a CMi; Ca
nau (Scatophagus argus) thuong séng & do
sau 1 + 4 m nudc, ca an tap thién vé thuc vat,
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thirc an bao gém rong tao, rau xanh, con
trung, giap xac va thuc an vién, ky hiéu la
CNi; C4 bon (Soleidae) than bet song & tang
nude day thic an cua chung la cac loai dong
vat gidp xac nhd va cac loai dong vat khong
xuong song, ky hiéu 1a Cbi ; trong dé: i=1 +
2 (thir tw dot 1ay mau).

Miu ci duoc chuyén ngay vé phong thi
nghiém sau khi thu duge. Mau duoc xir ly so
bo trudc khi tién hanh phan tich: Rira sach
bing nudc ct nhiéu 1an, sau d6 dung dao inox
tach ldy phan thit. Tién hanh phan hiy mau
theo phuong phap tro hoa kho - 61: Phan thit
¢4 duoc xay nhuyén, rdi dwoc vo co hoa nhu
sau: Pua 1én trén can phan tich mot luong mau
chinh xac (lugng can dao dong trong khoang 3
+ 5 gam); cho vao cdc nung ¢ nap, thém 5 mL
HNO; 65% va 5 mL Mg(NOs), 5%; khuay déu
roi dun nhe trén bép dién dén than den. Chuyén
cdc nung chira miu vao 16 nung, nung & nhiét
d6 450°C trong vong 8 gio; ldy mau ra khoi 10,
dé ngudi va tham uét tro bang mot it nude cat
va lap lai qua trinh trén dén khi thu duge tro
trang . Chuyén mau sang cbc thity tinh bang
HNO; 2 M, dun dén can dé dudi hét luong axit
du. Dung 1 mL HNO; 0,5 M dé hoa tan mau
va chuyén dinh luong vao binh dinh mirc dung
tich 50 mL, dinh muc bang nudc cit, duogc
dung dich phan tich 33891,

2.3. Phuong phap phan tich

Pé xac dinh Zn trong mau thit c4, ap dung
phuong phép F-AAS va chip nhan nhiing diéu
kién hoat dong cua thiét bi da duoc cong bd &

(21 (Bang 1).
Bdng 1: Piéu kién hoat déng ciia phwong
phap F-AAS xac dinh Zn
Thong s6 Zn
A (nm) 213,9
Khe do (mm) 0,5
Chiéu cao buner 6
Cuodng do den (mA) 4,0
Hdn hop khi d6t C,H,- KK
Kiéu dén Catot rong kém
Thoi gian cho (s) 5
Thoi gian do (s) 3




3.KET QUA VA THAO LUAN

3.1. Khoang tuyén tinh va dwong chuin

Dé khao sat khoang tuyén tinh, tién hanh do do
hép thu quang cta cac dung dich chuén Zn, roi

Ham lugng Zn trong cic mau duoc dinh lwong
theo phuong phép dudng chuin: phuong trinh
dudng chudn c6 dang y = a + bx, trong d6 a la
doan ct trén truc tung va b 1a do déc, y va x
twong tmg 1a d6 hép thu quang va ndng do cua xay dung do thi biéu dién su phu thugc giita do
Zn trong dung dich phéan tich. Truong hop do hap thy quang (A) va néng d6 dung dich chuén
hap thu quang ciia mau 16n hon diém cuc dai (C), theo nguyén tic cua phwong phap binh
ctia dudong chuan, can pha lodng mau véi hé s6 phuong i thiéu, sir dung cong cu Data
pha lodng phu hop dé dua d6 hip thu quang Analysis cia phan mém Microsoft - Excel
clia mau vao ving duong chuan (hay khoang 2013 va phan mém Origin 8.5. Két qua & Bang
2 va Hinhl cho thiy: Phuong trinh c¢6 dang: y
= (0,019 £ 0,005) + (0,431 + 0,009) x, v6i y la
d6 hap thu quang va x 1a ham lugng Zn (ppm).

Trong khoang ndéng d6 C = 0,005 + 1 ppm,

tuyén tinh). Ham luong Zn trong mau duoc
tinh theo khdi lwong tuoi mg/kg hay ppm, theo
(IC], —~[C]))d , x50

m

C=

cong thuc B

giita y va x ¢ tuong quan tuyén tinh tot voi R?

trong d6, [C]» la ndng d6 Zn trong dung dich
g do, [C], g g dung 0,997,

phan tich; [C]; 1a ndng d6 trung binh cua Zn
trong dung dich mau tring; d; 1a hé sb pha
loéing; m 1a khéi lvong ciia mau phén tich.

Bang 2: Két qud xdc dinh dg hdp thu quang ciia cdc dung dich chudn Zn

Nong do Zn (ppm) 0,005 0,1 0,2 0,4 0,8 1
Do hap thu quang (A) 0,0348 0,0567 0,1109 0,1978 0,3719 0,4403
0.454 3.2. P§ lip lai ciia phwong phap
0.40-

3 =(0,019+0,005) +(0,431+0,009).X Tién hanh phéan tich Zn trong sau mau thit ca

0.351 RZ-0997

lay & dot mot, mdi mau dugc phan tich lip lai

~ 0301

=
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3 1an (n = 3), thu dugc két qua & Bang 3.
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Hinh 1. Puwong chudn xdc dinh Zn

Bang 3: Két qua xdc dinh dé ldp lai ciia phwong phdp F-AAS xdc dinh Zn trong cdc mau thit cd @

Miu ‘ ‘ Hém luong, ppm Y2 RSDy
Lan 1 Lan 2 Lan 3 Trung binh + SD RSD (%) (%)
Cb, 5,576 5,468 5,685 5,576 £ 0,109 1,9 6,2
CBi 7,452 7,348 7,462 7,421 £ 0,063 0,9 59
CH, 3,868 3,759 3,856 3,828 £ 0,060 1,6 6,5
CM, 8,183 8,267 8,095 8,182 + 0,086 1,1 5,8
CN; 9,000 8,896 9,117 9,004 £ 0,111 1,2 5,7
Cb, 8,238 8,074 8,401 8,238 + 0,164 2,0 5,8
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@ SD: Pg léch chudn (n = 3); RSD: D¢ léch
chudn tuong doi (n = 3); RSDy: Dé léch chudn
twong doi tinh theo phwong trinh Horwitz [V,
Két qua & Bang 3 cho thiy, phuong phap F-
AAS dat duoc d6 lap lai tot véi RSD < 2,0%.
Ngudi ta cho rang, khi xac dinh nhitng ndng do
C bit ky, néu dat duoc RSD khong vuot qua %
RSDy 12 dat yéu cau (RSDy 14 do léch chuan
tuong dbi tinh toan dugc tir phuong trinh
Horwitz: RSDy = 2! ~ %€ v4i C 1a nong do
dugc biéu dién bang phan sb 7).,

3.3. D§ ding cia phuwong phap

Do dung cta phuong phép phan tich bat ky
duoc xac dinh thong qua d6 thu hdi (Recovery)
theo cong thirc R

Rev(%) :%XIOO. Trong do6, Cy la
ndng do chét phén tich dugc thém vao miu; C;
1a néng d6 chat phan tich trong mau; C, la
ndng d6 chit phan tich trong miu di duwoc
thém chuan. P9 ding cua phuong phap F-AAS
x4c dinh Zn trong sau mau thit ca lya chon
dugc ¢ Bang 4.

Bang 4: Két qua ddanh gid dg diing ciia phwong phéap F-AAS xdc dinh Zn trong mau thit cd

Min Nong f?é Zn trong Nong dgz Zn thém Nong do Zn~sau khi Do thu hoi
mau (ppm) vao mau (ppm) thém vao mau (ppm) (Rev, %)
Cb, 5,576 10 15,197 96
CB; 7,452 10 16,995 95
CH, 3,868 10 13,496 96
CM, 8,183 10 18,714 105
CN, 9,000 10 19,397 104
Cb; 8,238 10 18,006 98

Tir két qua & Bang 4 cho thiy, phuong phap
dat dugc do ding t6t voi do thu hdi tir 95 +
105%.

3.4. Gidi han phap hién (LOD) va giéi han
dinh luwgng (LOQ)

Gidi han phat hién (LOD) cia phuong phap
phan tich dwoc xé4c dinh theo quy tic “30” 1,
Theo quy tic ndy, gidi han phat hién duoc tinh
nhu sau: y = yp + 30 hay y =y, + 3Ss, trong
do, y la tin hiéu ung véi gidi han phat hién.
Biét tin hiéu y s& tinh dugc gidi han phat hién
tir phuong trinh dudng chuan y = a + bC, do d6
LOD = (y — a)/b; y la tin hiéu mau tring; o
(hodc Sp) 1a d6 1éch chuan cua tin hiéu mau tréng.
C6 thé xac dinh y, va Sy nhu sau: tién hanh thi
nghiém dé thiét 1ap phuong trinh duong chuén y
=a+bC. Tir d6 xac dinh y, va S, bang cach chép

nhan yy 1a gid tri cia y khi C=0, suyray, =a va
Sy = Sy (d06 1éch chuan cua tin hiéu do — do hép
thu quang) véi Sy duogc tinh theo cong thirc sau

Z (yi _Yi)2
i=1 .
n-2 ,

day, y; la gia tri thyc nghiém cua y va Y; 1a cac

b y

gia tri tinh tir phuong trinh dwdng chuan. Tur
phuong trinh dudng chuén, bién déi s& tinh
dugc LOD theo cong thuc sau: LOD = 3S,/b.
Vé6ib 1a do doc cua dudong chuén.

Gidi han dinh lugng (LOQ) cua phuong phap
phan tich duogc tinh theo cong thirc sau: LOQ =
10S,/b ~ 3,3 LOD. Két qua tinh toan LOD va
LOQ cua phuong phap dugc trinh bay ¢ Bang
5.

Bdng 5. Cdc gid tri a, b, S,, LOD, LOQ tinh tir phwong trinh dwong chudn y = a + bx

o oA 0D L
' 'Cac gia tri b a s, R 0) 0Q
Kim loai (ppm) | (ppm)
Zn 0,431 + 0,009 0,019 + 0,005 0,009 0,999 0,06 0,20
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Két qua cho thdy, phuong phap F-AAS dat dugc
LOD kha thip dbi v6i Zn (0,06 ppm). Tir d6 xac
dinh duoc LOQ 1a 0,20 ppm. Két hop véi cac két
qua xdy dyng duong chuén & trén (muc 3.1), ¢6
thé cho rang, dudng chuan phu hop dé dinh Iwong
Zn trong cac mau ca khao sat.

3.5. Ham lwong kém trong thit mt s6 loai ca
Cac két qua vé ham lugng Zn trong thit mot
s6 loai ca & khu vyuc song Gianh thudc dia
ban huyén Quang Trach, tinh Quang Binh
qua 2 dot khao sat ¢ Hinh 2 cho thay:

9.5

9.0
ob 8.5
Sp 804
7.5
7.0
6.5
6.0
5.5
5.0
4.5
4.0
3.5
3.0

I Dot 1
B Dot 2

Ham lugng Zn (mg/k

(&) CH ™M
Cac loai ca
Hinh 2. Ham lwong Zn trong thit cac lodi ca ¢
song Gianh

Ham lugng Zn trong thit cac loai ca khac nhau
khong nhiéu giita 2 dot khio sat, dao dong
trong khoang 3,803 + 9,000 ppm (mg/kg tuoi).
Ham lugng Zn trung binh trong cac mau thit ca
qua 2 dot khao sat 1a 7,058 ppm tuoi (n = 12)
va ham luong d6 ndm trong pham vi cho phép
theo Quyét dinh 46/2007/QD-BYT ctua Bo Y té
quy dinh vé gi6i han t6i da cho phép cua chat 6
nhiém trong thuc pham (quy dinh ham luong
Zn < 100 mg/kg) 171,

4. KET LUAN

Phuong phap F-AAS la phuong phap thich hop
dé xac dinh ham lwong k&m trong cac mau thit
c4. Phuong phap c6 gioi han phat hién thip, do
dang va do lap lai tot.

Ham hugng kém trong thit cia sau loai ca o
khu vic song Gianh nam trong khoang 3,803
+ 9,000 mg/kg tuoi va dudi muc cho phép
theo quy dinh hién hanh cia B Y té vé gidi
han t6i da 6 nhidm sinh hoc va hoa hoc trong
thuc pham.
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