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CORRELATION BETWEEN WEIGHT AND THE MERCURY CONCENTRATION
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Orange-spotted spinefoot (Siganus guttatus Bloch, 1787) belongs to
the family of Siganidae, order of Perciformes, class of Actinopterygii,
which is one of the common fish species, high economic value in the
coastal Quang Binh province and consumers are favored by its high
nutritional value. However, the consumption of Orange-spotted
spinefoot may pose potential risks to human health since they can
accumulate significant amounts of heavy metals in their tissues. A
total of 30 samples of Orange-Spotted spinefoot were collected in the
coastal of Quang Binh province from November 2021 to February
2022 to determine the concentration of mercury in the muscle, which
to calculate the termites correlated with the weight of fish. The Hg
concentration was analyzed by cold vapor atomic absorption
spectroscopy (CV-AAS). The results disclosed that most of the
samples showed traces of Hg, although at relatively low
concentrations. By correlation and regression analysis, it was found
that Hg concentration was positively correlated with fish weight.
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Tuong quan

O nhiém moi truong
Kim loai ning

Thuy ngéan

Ca Dia nau

Céa Dia nau (Siganus guttatus Bloch, 1787) thudc ho ca Dia, bo ca
Vuoc, l6p Cé vay tia, 12 loai ca phd bién va co gia tri kinh té & ving
ven bién Quang Binh, ching dwoc ngudi dan wu chudng bai ham
lugng dinh dudng cao. Tuy nhién, viéc tiéu thu ching c6 thé gay ra
nhiing rai ro tiém an cho suc khoe vi ching c6 thé tich Iy déng ké
cac kim loai nang trong cac mo. 30 mau ca Dia nau (Siganus guttatus
Bloch, 1787) & vung ven bién tinh Quang Binh da dwoc thu gom tir
thang 11 ndm 2021 dén thang 2 ndm 2022 dé xac dinh nong d¢ thuy
ngan (Hg) trong co, tir d6 tinh toan mdi twong quan vdi trong luong
ca. Nong d6 Hg da duoc phén tich bang phuong phép quang pho hap
thy nguyén tur hod hoi lanh (CV-AAS). Ket qua cho thay hau hét cac
mau déu c6 diu vét Hg, mac du véi nong do tuong dol thap. Bang
phép phan tich twong quan va hdi quy da phat hién nong do Hg c6
mbi twong quan thuan vai trong luong ca.
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1. Giéi thigu

Cé la mot nguon thuc pham cé chira nhiéu chat dinh dudng quan trong cho con ngudi nhu
protein, lipid, vitamin, khoang chat va axit béo khéng bao hoa [1]. Do d6, kha dé hiéu khi s liéu
vé luong tiéu thu ca trén toan Thé gisi ngay cang tang, theo udc tinh cia T6 chic Nong Luong
Lién Hop Qudc (FAO), trung binh luong ca tiéu thy trong nam 2020 trén toan thé gisi 1a 20,5
kg/nguoi [2]. Trong khi tai Viét Nam, lugng cd tiéu thu trung binh hang nam cua ca nudc 1a 14,6
kg/nguoi, cac tinh & ving ndi Tay Bic 1a noi c¢6 luong tiéu thy trung binh thip nhat (6,8
kg/nguoi/mam), khu vye dong bang sdng Ciru Long 1a noi ¢6 luong tiéu thu ca Ion nhat ca nudc
(24,4 kg/ngudi/nam), & Quang Binh va cac tinh mién trung 14 16,6 kg/nguoi/nam [3]. Tuy nhién,
viéc tiéu thu ca ciing duoc xem 12 mét rui ro anh huong xau dén sic khoe ciia ngudi tiéu thy vi
chung c¢6 xu hudng tich lity sinh hoc cao cac chat 6 nhidém tir méi trudng nudc va trong chudi
thirc an, cy thé nhu Hg [4], [5].

Hg duoc phat thai ra méi truong théng qua nguon ty nhién nhu x6i mon, phong hoa da, chay
ring, phun trao ndi hia...; tuy nhién, phan 16n qua trinh 0 nhidm Hg chu yéu 1a do cac hoat dong
ctia con ngudi nhu luyén kim, khai thac than, chat thai cong, ndng nghiép va chat thai sinh hoat
[6], [7]. Hg da duoc xac dinh 1a mot kim loai ngng khong can thiét dbi vai sinh vat séng, n6 cé
thé gay nguy hiém cho con ngudi, mac du & ndéng do rat nho [8]. Theo nghién ctu cua
Hammerschmidt va Fitzgerald (2004), viing ctra sdng, ven bién 1a noi c¢6 ham luong Hg cao (ca
do ty nhién va hoat dong ctia con nguoi tao ra), ching c6 xu hudng tich tu va phong dai sinh hoc
trong cac chudi thir an, do do d& dang xam nhap vao co thé sinh vat dudi nuoc, nhat 1a céc loai ca
[9], [10]. Tuong tu nhu cc kim loai thiét yéu, Hg cung duoc cé hap thu vao co the tir nwdc va
thirc an, cudi cung chlng tich tu ¢ trong cac md. Yi va cong su (2011) da chi ra rang, viéc tich
luj Hg trong cac co quan cua ca chu yeu phu thudc vao nong d6 Hg trong méi truong nudc, thoi
gian tiép xtic, 3 man, pH, d6 ciing hay nhiét @6 [11]. Ngoai ra, nhu cau sinh thai va kich thudc
Cua cé cling anh huong l6n dén xu huéng tich luy Hg [12].

Van dé 6 nhiém Hg trong c& & ving ven bién, ctra séng ¢ Quang Binh di thu hat sw cha y cua
nhiéu nha nghién ctu [13], [14]. Tuy nhién, cac nghién cau hién c6 da khong kiém tra cac mo|
quan hé giira nong do Hg va kich thude ca. Do d6, muc dich ctia nghién ciru nay 1a xac dinh nong
d6 Hg trong co cua cd Dia nau (Siganus guttatus) (day 1a loai c4 co gia tri kinh té cao, giau ham
luong dinh dudng, duge ngudi dan uu chudng va tiéu thu nhiéu) & ving ven bién Quang Binh, tir
d6 xac dinh mdi quan hé giira trong lugng véi nong do Hg.

2. Phuong phap nghién ciru
2.1. Thu mdu

30 mau c4 Dia nau (Siganus guttatus) (Hinh 1) dugc thu mua tryc tiép tir cac ho ngu dan doc
theo viing ven bién, ctra sdng cua tinh Quang Binh (tir thanh phd Bong Haoi dén x4 Canh Duong,
huyén Quang Trach, Hinh 2) trong thang 11 nim 2021 dén thang 2 nim 2022. CAc miu ca duoc
can, do, 1dy vay theo thir tu. Phin co & lung dugc thu thap, bo trong tdi nilon c6 dan nhan va
dugc bao quan ¢ nhiét do -22 dén -18°C tai phong thuc hanh Vién Nong nghiép va Méi truong,
truong Pai hoc Quang Binh cho dén khi phan tich.

Hinh 1. C4 Dia nau tgi viing ven bién tinh Quang Binh (dnh: V6 Van Thiép)
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Hinh 2. V; tri thu mdu
2.2. Phén tich thuy ngan

Nong do thily ngan duoc do bang phuong phap quang phé hap thu nguyén tir hoa hoi lanh (CV-
AAS). Tat ca cac phan tich déu duoc lap lai hai 1an, gia tri trung binh cua hai lan dwoc xem la két
qua cudi cling, gié tri dugc hién thi vai don vi pg/g trong lugng wét (w.w). Do léch chuan twong ddi
(RSD) 1a 2,6%, do thu hoi (Recovery) la 97,1%, budc song la 253,7 nm, khe do 1a 0,5 nm.

2.3. Phan tich thong ké

Céc sb lidu duoc thu thap trén phan mém Excel, sau d6 xur ly phan tich théng ké duoc thuc
hién voi phan mém Statistica 13.3 (StatSoft, Ba Lan). Thur nghiém “Shapiro-Wilk test” dugc
dung dé kiém tra su phan bé cua ndng d6 Hg trong cac mau. Do cac mau cd sy phan b chuan va
s6 miu bang nhau ¢ cac nhom ddi tuong nén nhom tac gia tiép tuc sir dung “Tukey N HSD test”
dé xac dinh khéc biét dang ké vé céc chi sé sinh trac giita nhém tudi. Két qua thong ké c6 ¥ nghia
khi gia tri P nh6 hon 0,05 (P < 0,05).

3. Két qua va ban luan
3.1. Méi twong quan giiva chiéu dai va trong lirong

Két qua phép do sinh tric cua ca Dia nau (chiéu dai, can nang va nhom tudi) dugc thé hién ¢
Bang 1 va Hinh 3. Theo d6, két qua phan tich vay cho thay c4 Dia nau danh bt ty nhién tai viing
ven bién tinh Quang Binh bit gap 2 nhdm tudi (0* va 1*), trung binh chiéu dai va trong luong
nhom 0* 1an luot 1a 15,27 cm va 97,72 g, trong khi d6 chiéu dai va trong lwong trung binh cua
nhom 1* 14 22,30 cm va 209,54 g. Do s6 mau cua hai nhém tudi khéng bang nhau, nén phép phan
tich thong ké “Tukey N HSD test” da duoc sir dung dé kiém tra sy sai khac giira chiéu dai va
trong lugng & hai nhém tudi néi trén. Két qua phan tich cho thiy c6 su khac biét dang ké vé chiéu
dai va trong lugng gitra nhém tudi 0* va 1* (p<0,05) cua c& Dia nau ¢ vung nghién ciu. Mdi
tuong quan gitra chiéu dai va trong luong 1a tuong quan thuan (R>=0,9673) va theo phwong trinh
sau:

P = 0,0237.p29354
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Trong d6: L - chiéu dai (cm), P - trong luong ().
Bang 1. Gia tri trung binh, d 1éch chudn, nhé nhat va Ién nhat cia c& Dia nau

Nhém tudi Trung binh P léch chuin Gi4 tri nhé nhat Gi4 tri 16n nhat
0* L(cm) 15,27 3,67 8,00 20,30
(n=21) P (g) 97,72 38,66 33,20 158,30
1* L(cm) 22,30 0,82 21,40 23,90
(n=9) P (g) 209,54 27,16 167,30 255,20
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Hinh 3. Méi twong quan giira chiéu dai va trong liong
3.2. Méi twong quan giiva trong lirong va néng dg thuy ngan

Trong cac mau phan tich, c6 4 mau nong d6 Hg dudi ngudng phéat hién (<0,004 pg/g w.w),
con lai cac mau déu cho thay dau vét Hg. Két qua duoc thé hién o Bang 2. Moi tuong quan gilra
nong do Hg va trong luong ca Dia nau duoc thé hién & Hinh 4. Két qua phan tich hdi quy xem
xét su tac dong cua trong luong Ién sy tich luy Hg trong co ¢4 Dia ndu thé hién ¢ Bang 3.

Theo d6, ndng d6 Hg trong co ca Dia nau dao dong tir 0,01 dén 0,06 pg/g w.w, doi chiéu véi
Quy dinh giéi han téi da 6 nhidm sinh hoc va héa hoc trong thuc phdm nam 2007, Théng tu ban
hanh cac Quy chuan ky thuat quéc gia d6i vai gisi han 6 nhiém hoéa hoc trong thuc pham niam
2011 ciia BO Y té va Quy dinh s6 78/2005 ngay 19 thang 1 ndm 2005 lién quan dén kim loai nang
trong thuc pham cua Uy ban Chau Au [15]-[17], két qua cua nghién ctru nay cho thiy tat ca cac
mau & trong co ctia c& Dia nau déu nam dudi ngudng an toan thiét lap cho Hg (0,05 pg/g w.w).

Dua vao Hlnh 4, chlng ta thay c6 mot méi twong quan ducmg gitra nong d6 Hg Va trong lugng
ca Dia nau, hé s6 tuong quan bang 0,638 (0 < 0,638 < 1), diéu nay khang dinh lai méi trong quan
duong, tuy nhién twong quan nay khong qua manh.

Bang 2. Gia trj trung binh, dé léch chuan, nhé nhdt, lén nhdt nong dé Hg trong co cd Dia néu

Trung binh D¢ léch chudn  Gid tri nhé nhiat  Gia tri 16n nhat

~ Trong lugng (g) 131,26 62,86 33,20 255,20
Néng dd Hg (ug/g w.w) 0,03 0,01 0,01 0,06
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Hinh 4. Méi tuwong quan gitra nong dé thuy ngan va trong liwong ca Dia nau
Bang 3. Két qua phan tich hoi quy xem xét sie tdc dong cua trong heong 1én su tich luj Hg trong co cd Dia ndu

Regression Statistics

Multiple R 0,6377
R Square 0,4066
Adjusted R Square 0,3808
Standard Error 0,0106
Observations 25,0000
ANOVA
df SS MS F Significance F

Regression 1,0000 0,0018 0,0018 15,7601 0,0006
Residual 23,0000 0,0026 0,0001
Total 24,0000 00044

Coefficients  Standard Error _ tStat  P-value Lower 95%  Upper 95% Lower 95,0% Upper 95,0%
Intercept 0,0042 0,0059 0,7199 0,4788 -0,0080 0,0164 -0,0080 0,0164
Trong luong 0,0001 0,0000 3,9699  0,0006 0,0001 0,0002 0,0001 0,0002

Tir Bang 3, cho thiy Coefficients cua “trong lugng” 13 0,0001, c6 nghia 1a khi trong luong co
thé ca Dia ndu tang l1én 1 don vi thi ndng d6 Hg ting 1én 0,0001 pg/g. Hé sd xac dinh bang
0,4066, thé hién phuong trinh hoi quy giai thich dugc 40,66% su bién dong cua nong do Hg, tuy
nhiéu hé sé xac dinh ciing cho thdy c6 dén 59,34% su bién dong ciia ndng d6 Hg chua duoc giai
thich bai phuong trinh hoi quy. Dé kiém tra toan b phuong trinh, ching ta nhin vao F-test va P-
Value héi quy, theo d6, P bang 0,0006 < 0,05, vay phuong trinh hdi quy nay c6 y nghia thong ké.
Dong thoi gia tri P — value cua trong luong ca Dia nau 1a 0,0006 < 0,05, diéu nay phan anh trong
lwong 6 anh hudng duong dén sy tich luy nong d6 Hg trong co ca Dia nu.

Theo cac nghién ctru trude day, mot sb tac gia ciing da thé hién méi tuong quan thuan gitra
trong luong ca va nong do Hg & trong co. Pién hinh tai hd Atatiirk, Tho Nhi Ky, Karadede va
cong su (2004) da chung minh moi tuong quan thudn gitra chiéu dai, trong lugng véi nong do
mét s6 kim loai ning (trong d6 co6 Hg) trén mot s6 loai ca da tron [18]. Hay tai vinh Oman, mot
nghién ciru caa céc nha khoa hoc da chi ra rang nong d6 Hg thuong ting theo do tudi va kich
thudc cua ca [19]. Trén ddi tugng ca ma, mot sé nha khoa hoc da ching minh nong do Hg trong
ca gan va co c¢6 phu thugc 16n vao kich thudc va trong lu:ong cua ca [20], [21]. Tuy nhién, trong
cong bd cua Farkas va cong su (2003) trén dbi tuong ca trap, tai luu vyc phia Tay cua Hb
Balaton, Hungary, lai cho thay méi twong quan am giira ndng do Hg so véi kich thudc cua ca,
diéu nay dugc giai thich ¢ cac ddi tuong c6 kich thudc 16n thi ham luong lipid (m&) thuong cao
nén su pha lodng Hg trong cac co quan 16n hon [22]. Chung t6i chua tim thiy tai liéu cong b
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lién quan dén méi twong quan giita kim loai nang néi chung va Hg néi riéng ddi véi trong lugng
cua ca Dia nau, cong trinh nay la co s& nham b6 sung vao dir liéu khoa hoc cho nghién ctru doi
tuong c& Dia ndu sau nay.

4. Két luan

Két qua thu duoc tir nghién ctu nay cho thiy c6 déu vét Hg ¢ trong co ca Dia ndu danh bt ty
nhién tai viing ven bién Quang Binh, tuy nhién voi nong do tuong dbi thap. Nong do Hg tuong
quan thuan véi trong lugng ca. Ngoai yéu t6 kich thudc thi can tap trung vao nhiéu yéu tb quan
trong khéac anh huong tryc tiép va gian tlep dén sy tich luy Hg trong co cua c4, nhu thoi gian tiép
xuc, chit lugng maéi truong xung quanh, tudi ca, cac yéu to vat 1i (pH, dé man, do cing, nhiét do).

Loi cam on
Nghién ciru duoc hd tro boi dé tai CS.08.2022, truong Pai hoc Quang Binh.
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