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XAC PINH HAM LUQNG MANGAN VA KEM
TRONG CA LOC (Channa maculata) NUOI G KHU VU'C
XA NGU THUY BAC, HUYEN LE THUY, TINH QUANG BINH

Nguyén Mgu Thanh*

TOM TAT
Phwong phdp quang phé hdp thu nguyén tir ngon lita (F-AAS) dwoc dp dung

dé xdac dinh ham lwong mangan va kém trong cd léc nudi & khu viee xd Ngw Thiy
Bdc, huyén Lé Thay, tinh Qudang Binh. Phwong phdp nay cho d¢ lap lai cao véi
RSD < 3,95%, dé thu hoi 92,83 + 102,36%, gidi han phdt hién thap. Két qua cho
thdy ham heong trung binh mangan va kém trong cd léc la: (0,361 = 3,018 mg/kg
twoi va 4,163 = 14,704 mg/kg twoi), nam trong gidi han cho phép theo quy dinh

46/BYT 2007.

Tir khoa: Ca loc, mangan, kém, phuong phdap AAS

1. Mé& dau

ba tir 1au ca 16¢ (Channa maculata)
khong con xa la véi chung ta. Thit ca
16¢ ¢6 vi ngot, thom ngon, c6 tdc dung
khtr thap, trir phong, b6 khi huyét, ich
than trang dwong, dung tt trong
truong hop bi cac bénh vé phdi vi co
tac dung trur dam, bod phé. Mat khac ca
16¢c it m&, nhidu chat khoang, vitamin
va nhiéu kim loai nhu k&m, d@)ng,
canxi... La loai ca cho ning suat cao,
san pham giau dinh dudng nén ca 16c
l1a loai ca dugc moi ngudi ua thich va
chon 1am mén an hiang ngay. Chinh vi
vay, trong nhitng ndm qua nganh nudi
trong thiy san nudc ta, trong d6 co
nudi ca léc phat trién manh mé va tro
thanh mot nganh kinh té quan trong, co
dong luc 16n trong viéc thic day va
phat trién kinh té [1].

Trong co thé ngudi, mangan (Mn)
duy tri mot s6 men quan trong va ting
cuong qua trinh tao xuong, can cho qua
trinh t6ng hop protein, lam giam lugng
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dudng trong mau tranh khoi tiéu duong.
Ngoai ra, mangan con kich thich
chuyén hoa chét béo, giam cholesterol
gdp phan ngin ngira xo vira dong mach.
Tuy nhién, néu ham lwong mangan vuot
muc cho phép s& dan dén hién tuong ngd
doc, gay réi loan than kinh véi biéu hién
rung giat kiéu Parkinson [2]. Bén canh
d6, kém (Zn) 1a nguyén t6 vi lwong
dong mot vai tro quan trong trong qua
trinh tong hop, cau trac, bai tiét nhiéu
hormon va dic biét rat quan trong ddi
Vi tuyén tién liét. Trong tuyén tién liét
manh khoe va trong dich caa tuyén tién
liet tiét ra déu chira rat nhiéu kem.
Ham luong kém ¢ tuyén tién liét 1a
nhiéu nhét so vai cac tuyén khac. Viéc
thiéu k&m c6 thé gay phi dai tuyén tién
liét va viém tuyén tién liét, cung nhing
thay d6i khac & tuyén sinh duc quan
trong nay [3].

Nhitng nam tr¢ lai day tinh trang
suy giam ngudn loi thiy hai san trd nén
dang bao dong, trong khi d6 nhu ciu
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tiéu dung cia ngudi dan ngay cang 16n.
Chinh vi thé, & Quang Binh di xuit
hién nhitng vung chuyén nudi va cung
cap thuy san ra thi truong, ma dién hinh
1a x4 Ngu Thuy Bac, huyén Lé Thuy.
Ngu Thuy Bic 13 mot x3 ven bién trén
vung cat, gém 5 thén thude huyén Lé
Thuy va cach trung tdm thanh phd
DPong Héi khoang 42 km vé phia nam.
Dan cu trén dja ban x4 thu nhap chu yéu
vao ngu nghiép va nong nghiép. Trong
s6 cac ho dan hién co cua xa thi ¢ trén
60% ho c6 hd nudi cé, dién hinh 1a c4
16c, nhung kiém soat vé chat luong thi
chua déng dugc quan tam.

Phuong phap phan tich quang phd
hap thu nguyén tir 1a mot phuong phap
phan tich hi¢n dai da va dang duoc rng
dung rong rii dé xac dinh ham luwong
cac nguyén t6 vi lugng trong cac doi
tuong Mau nhu: mau quang, Mau nudc,
thuc pham, dugc pham... [4]. Vi vay,
viéc xac dinh, danh gia ham Ilugng
mangan va k&m trong ca 16c nudi & khu
vuc x4 Ngu Thay Bic, huyén Lé Thuay,
tinh Quang Binh la viéc lam rat can thiét
va cd y nghia.

2. N¢i dung

2.1. Thiét bi va héa chit

Cac 6ng nghiém, céc thay tinh chiju
nhiét, binh dinh muc, can phan tich, bép
dién, may xay, by dao mbd y té cac
micropipette Eppendorf va dau hiit. May
quang phdé hap thu nguyén tir Zeenit
700P cua hang Analytik Jena (buc).

Cac hoéa chat st dung co6 do tinh
khiét PA hang Merck ciia BPtc: Dung
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dich chuan géc mangan (1001 + 2
ppm) va kém (1000 = 2 ppm) chuyén
dung cho phép do AAS; axit HNO3 va
MgNO; dic, nuée cét hai lan.

2.2. Chudn bi mdu

Mau c4 16¢c dugc ldy & 8 ao nudi
cia 8 ho dan trong 4 thon tai xa Ngu
Thay Béc, huyén Lé Thuay. Cac ao dugc
lya chon dé Idy méu 1a nhimg ao dang
duogc dung thuong xuyén cho vi¢c nudi
ca 16c va dat hiéu qua cao. Mau ca
dugc ky hiéu l1a CLjj, trong do: 1 =1 +
n (thir tu dot 1ay mau), j = 1 + m (vi tri
ldy mau).

Céac mau ca duoc lay vao 2 dot (dot
1: 05/12/2016 va ca da nudi trung binh
dugc 5 thang tudi, dot 2: 02/1/2017).
M&i dot gdm 8 miu dugc phan loai theo
kich ¢& tr nhd dén 16n theo chiéu dai,
can nang cua c4, moi miu gdm 2 + 5 ca
thé, liy theo phuong phap t6 hop. Ca
loc dwoc ldy ¢ trang thai sbéng roi
chuyén ngay vé phong thi nghiém va
dugc xir 1y so bo trwéc khi tién hanh
phan tich céac chi tiéu: Rwtra sach va
trang bang nudc Cat, sau d6 ding dao
inox tach 1ay phan thit. Mau duoc xay
nhuyén, cit trong ta lanh sau & nhiét do
-20°C néu chua tién hanh phan tich
ngay [3], [5].

2.3. Phwong phdp phan tich

Nghién ctu tap trung vao su dung
phuong phép phan tich mangan va kém
trén thiét bi quang phd hap thu nguyén
te. V6i dung dich phan tich dugc xur ly
bang k¥ thuat xu 1y mau w6t (pha mau
bang hdn hop HNO3 va MgNO,). Quy
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trinh x{r 1y mau, phan tich mangan va
kém trong thit ca 16¢ duoc thuc hién

theo cac bude nhu hinh 1.

Citoc |Rvasach | Thit |Rwasach | cqtee Cin
- A : Y * L -

tro1 50ng | Phéu thuat | cd16c | Xaymin | dong nhat 2+5¢g
+ 5 ml HNOs dic
+5ml MgNO;2 5%
+ Pun nong

Kétqua || Potrénmdy | Dungdich | +ImlHNO;dic | Dungdich

phintich |  F-AAS | phintich Dinh mirc 50 ml | trong sudt

Hinh 1: Quy trinh xit Iy mdu, phén tich Mn va Zn trong thit cd léc
bang phwong phdp F-AAS

Ap dung k¥ thuat phan tich quang
phd hap thu nguyén tir voi dung dich
phan tich thu duoc tir k¥ thuat pha mau

uét va chap nhan nhitng diéu kién hoat
dong cua thiét bi da duoc cong bd [4],
nhu néu ¢ bang 1.

Bang 1: Piéu kién do F-AAS xdc dinh mangan va kém

Théng s6 Mn Zn
Budc song (nm) 279,5 213,9
Khe do (nm) 0,2 0,5
Cuong do dén (mA) 7 4
Chiéu cao burner (mm) 5 6
Hon hop khi dbt KK-C,H, KK-C,H,

Pé x4c dinh ham lwong cua mot
nguyén t6 trong mau phan tich theo phép
do F-AAS ching t6i thuc hién theo
phuong phap dudng chuan. Ly mot the
tich xac dinh ¢ dung dich mau pha loang
theo cac hé sb pha loang phu hop Véi
mangan va k€m nhu khi khao sat so bo
ham lugng cia ching trong mau ca 1oc,
roi tién hanh do d6 hap thu quang cua
dung dich do.

148

3. Két qua va thao luan

3.1. Xdy dwng dwong chudn,
Khdo sdt gioi han phdt hién, gidgi han
dinh lwong

Puong chuan xac dinh ham lugng
mangan va kém duoc thé hién trén
hinh 2. Dbi véi mangan phuong trinh
c6 dang: Awn = 0,2467 C + 0,0018, véi
kém phuong trinh c6 dang: Az, =
0,459 C + 0,0021, trong d6 C 1a ndng
do (mg/L).
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Hinh 2: Puong chudn xdc dinh ham hrong mangan va kém

Pé xac dinh gidi han phat hién
(LOD) va d6 nhay ctia phuong phap,
chung t6i ap dung theo quy tic “3c”
[6]. Theo quy tic nay, giéi han phat
hién dugc tinh nhu sau: y =y, + 36 hay
y = yp + 3Sp Trong do, y la gidi han
phat hién hoac tin hi¢u ng véi gidi han
phat hién. Biét tin hiéu y s& tinh duoc
gioi han phat hién tor phuong trinh
duong chuan y=a+bC do d6 C = (y —
a)/b. Trong do, yp 1a ndng d6 hoic tin
hiéu mau trang; oy (hoac Sp) 1a do léch
chuan caa néng do hodc tin hiéu mau
tréng. C6 thé xac dinh Yp va Sp nhu sau:
tién hanh thi nghiém dé thiét 1ap phuong
trinh duong chuan y = a + bC. Tir d6 xéac
dinh yp va Sy bang cach chap nhan vy, 1a
giatrictaykhiC=0thiy=avaS,=S,
theo cong thirc sau [6]:

n—2

O day, y; 1a gia tri thuc nghiém cua
y va Y la cac gia tri tinh tr phuong
trinh dwong chuan cua y. Tir phuong
trinh duong chuan, bién doi ta s& tinh
dugc LOD theo cong thuc sau: LOD =
3Sy/b.

O day, b 1a d6 doc cua duong chudn
hoi quy tuyén tinh va b ciing 1a d6 nhay
cua phuong phap: b= AA/ AC.

Pé tinh duoc gigi han dinh lugng
(LOQ) cua phép do, ching t6i str dung
cong thuc sau: LOQ = 10Sy/b =~ 3,3
LOD. Két qua tinh toan LOD va LOQ cua
phuong phéap dugc trinh bay & bang 2.

Bang 2: Cdc gid tri a, b, Sy, LOD, LOQ tinh tir phwong trinh dirong chudn A=bC +a

ac gia tri LOD LOQ
m a b Syl R (mg/l)  (mg/l)

Mn 0,008 02467 0,002 00997 0029 0,97

Zn 00021 0459 0,003 09996 0017 0,057
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Tir bang 2 ta thiy, giéi han phat
hién, gigi han dinh lugng cua phép do
F-AAS dinh luong ham lugong mangan
va ké8m da dugc xac dinh. LOD xac
dinh Mn 1a 0,029 mg/L va Zn l1a 0,017
mg/L; LOQ xac dinh Mn va Zn lan luot
1a 0,097 mg/L va 0,057 mg/L.

3.2. Ddanh gia do lap lai va do ding
cua phép do

Do lap lap lai dugc xac dinh qua do
léch chuan (S) hay do léch chuan tuong
dbi (RSD). Tién hanh phan tich 4 mau
c4 thu duoc ¢ 4 thon, rdi lan luot thém
chuan mangan va kém vao 4 mau do.
Két qua cho thiy, phuong phap F-AAS
khi phan tich mau ca dat do lap lai
tuong dbi tbt RSD < 3,95% ddi voi
mangan va RSD < 2,18% d6i véi kém.
Nhu vay phuong phap F-AAS dat dugc
d6 lap lai tot khi xac dinh mangan va
k&m trong thit ca loc.

D¢ dung cua phuong phdp phan
tich mangan va kém bat ky duoc xac
dinh thong qua d6 thu hoi (Recovery)
[6]:

x100. Trong d6, Co

theo cong thirc

C,-C,

Rev(%) =

(o]
1a nong do chat phan tich duoc thém

vao trong mau that; C; 1a nong d¢ chat
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phan tich trong mau that; C, 1a néng do
chét phan tich trong mau that di dugc
thém chuan. Két qua phuong phap xac
dinh ham luong mangan va kém co6 dé
thu hdi dao dong tr 92,83% dén
102,36% 13 hoan toan chip nhan dugc.
Viy, phuong phap F-AAS co thé su
dung xac dinh mangan va kém trong
cac mau thit ca 1oc.

3.3. Xdc dinh ham lwong mangan
va kém trong cd loc

Tir nhitng két qua nghién ctru phan
tich & trén, chung t6i &p dung theo cong
(a—Db)d, x50
—

thic: C = dé tinh va

biéu thi két qua cua mangan va kém
trong cic mau thyc. Trong d6: a 1a nong
d6 trong dung dich phén tich; b 1a ndng
d6 trung binh trong dung dich trang; d
1a hé s6 pha loang; m 1a khéi luong ciia
mau phan tich.

Két qua xac dinh ham luong cua
mangan va kém trong 16 mau ca loc
nudi ¢ cac ho dan thuoc khu vyue xa Ngu
Thay Bic, huyén Lé Thay, tinh Quang
Binh duoc thé hién & bang 3.
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Bang 3: Keét qud xdc dinh ham lwong Mn va Zn trong thit cd loc

Ham luwgng kim loai (mg/kg)

Vi tri 1dy miu Mn Zn

bot 1 bot 2 bot 1 bot 2
CL-VT, 2,056 1,967 9,451 9,861
CL-VT, 0,430 0,483 5,052 6,103
CL-VT3 0,361 0,572 5,515 5,847
CL-VT,4 0,511 0,725 7,104 7,405
CL-VTs 2,625 1,372 4,163 4,501
CL-VTs 3,018 2,906 10,256 9,758
CL-VT., 2,679 2,283 14,704 13,027
CL-VTg 2,501 2,730 11,683 12,014

Min 0,361 4,163

Max 3,018 14,704

Do léch chuan (S) 1,029 3,270

Trung binh 1,701 8,528

Tir két qua o bang 3 cho thidy ham
luong mangan va kém trung binh trong
ca loc 1a: 1,701 mg/kg tuoi ddi véi Mn;
8,528 mg/kg twoi d6i v&i Zn va nam
trong pham vi céc tiéu chuan cho phép
an toan thuc pham cua Bo Y Té -
46/BYT 2007 [7]. Két qua nay la mot
15
14
13
12

11
10

Ham luong Mn va Zn trung binh
trong thit ca loc (mg/kg)
o

SRR N WR O~

1 2 3
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trong nhiing co s& khoa hoc cho thay,
cé 16c nudi & khu vuc xa Ngu Thuy Béc
c6 kha ning bd sung cac nguyén t6 vi
lwgng mangan va kém.

3.4. Danh gia ham luwgng Mn va Zn
trung binh trong cd loc theo thoi gian va
khong gian

Mn
Zn

5 6 7 8

Vi tri lay mau

Hinh 3: Két qud ham lwong trung binh ciia Mn va Zn trong 16 mau cd ¢ 8 vi tri
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Pé danh gia ham luong trung binh
cua mangan va kém theo vi tri véi thoi
gian ldy mau (tac theo khong gian va
thoi gian) ching t6i &p dung phuong
phap Anova 1 chiéu [8]. Tir két qua thu
duoc, ching t6i biéu dién ham lwong

trung binh ctia mangan va kém qua Hinh
3. Dung chuc nang Data Analysis trong
Microsoft Excel 2010 d danh gia su
khac nhau vé& ham lugng cac kim loali
gitta hai dot 1dy mau, thu duoc cac két
qua ¢ bang 4.

Bang 4: Két qud phdn tich Anova 1 chiéu cia s bién dong ham heong cdc kim logi

Kim N . Tongbinh Bic  Phuon Foin

loai Nguon phuong sai phﬁ’o’ng tw do sai ° Fun (Fcrigt)
Gitra cac vi tri 0,082 1 0,082

Mn Sai séthinghiém 15,796 14 1,128 0,072 0,792 4,600
Phuong sai tong 15,878 15
Gitra cac vi tri 0,022 1 0,022

Zn  Sai s6 thi nghiém 160,384 14 11,456 0,002 0,966 4,600
Phuong sai tong 160,406 15

Tir bang 4 ta thay, véi P > 0,05 va
Finh < Fpang thi khong c6 su sai khac va
khong co ¥ nghia vé sai khac. Hay noi
cach khac, ham lugng mangan va kém
trong mau ca léc o hai dot lay mau
khong khac nhau vé mit thong ké.

Nguyén nhan cua sy khong khac
nhau & trén c6 thé giai thich do thoi
gian ldy mau gan nhau nén kich thudc
va khdi luong ca léc thay doi khong
dang ké. Mat khac dia tang, cach nuoi
va cac chi tiéu nudc trong hd & day kha
6n dinh.

4. Két luan

Phuong phap F-AAS la phuong
phap thich hop dé xac dinh ham luong
mangan va k&m trong cic mau thit ca

16c. Két qua cho thdy, phép xac dinh c6
gi4 tri giéi han phat hién thap, do ding
va do lap lai tot.

Két qua phan tich cic mau ca ca loc
nudi ¢ cac hd dan thuéc khu vuc xa
Ngu Thuy Bic, huyén Lé Thay, tinh
Quang Binh cho thidy ham lugng
mangan va kém lan luot trong khoang:
0,361 + 3,018 mg/kg tuoi va 4,163 +
14,704 mg/kg tuoi.

Pi tién hanh danh gia su bién
dong ham luong mangan va kém trong
thit ca 16c theo thoi gian va vi tri ldy
mau. Két qua cho thidy ham luong
mangan va kém ¢ hai dot ldy mau
khong khac nhau vé mat thong ké.
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DETERMINATION THE MANGANESE AND ZINC CONTENT IN
SNAKE-HEAD FISH (Channa maculata) AT NGU THUY BAC COMMUNE,
LE THUY DISTRICT, QUANG BINH PROVINCE

ABSTRACT

The flame atomic absorption spectrometry (F-AAS) is applied to determine the
manganese and zinc content in Snake-head fish at Ngu Thuy Bac commune Le Thuy
district Quang Binh province. This method has high repeatability with RSD < 3.95%,
the recovery from 92.83 % to 102.36%,which is a low limit of detection. This result
shows that the average manganese and zinc content in Snake-head fish is (0.361 +
3.018 mg/kg fresh and 4.163 + 14.704 mg/kg fresh) and within the allowed limits
according to the regulation No. 46/BYT 2007.

Keywords: Snake-head fish, manganese, zinc, AAS method
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