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Su tich lity thuy ngan trong co' ¢4 Dia nau (Stganus guttatus Bloch, 1787)
theo tudi va mila & viing ven bién tinh Quang Binh

Vo Viin Thiép®, L& Thi Thu Phwong, Nguyén Thi Hwong Binh
Trieong Pai hoc Quang Binh, 312 Ly Thiong Kiét, phirong Pong Phii, TP Pong Héi, tinh Quéng Binh, Viét Nam
Ngay nhan bai 18/7/2022; ngay chuyén phan bién 21/7/2022; ngay nhan phan bién 12/8/2022; ngay chap nhan dang 16/8/2022

Tom tit:

Ca Dia nau (Siganus guttatus Block, 1787) 1a loai ca c6 gia tri kinh té cao, giau ham lwgng dinh dudng, dwgc nguoi
tiéu dung wa thich. Nghlen ctru nay duogc thuwe hién tir thang 11/2021 dén thang 5/2022 tai ving ven bién, cira song
tinh Quang Binh. Tong cong 60 miu ca Dia niu di dwoc thu thip theo nhém tu01, mia muwa va mia kho dé phan
tich sy tich liiy thiy ngan (Hg) trong co’ cua chung. Nong do Hg dwoc phan tich bang phu’(rng phap quang pho hap
thu nguyén tir héa hoi lanh. Két qua nghién ctru cho thay moi twong quan chit ché giira chiéu dai va trong lugng
ciia ¢4 ci trong mua mwa va mia khd. Nhém tudi cé6 anh hwong dang ké dén sy tich liily Hg trong co ciia ¢4, nhém
¢4 c6 dd tudi 16n tich lily Hg cao hon nhém ca c6 dd tudi nhé. Mic du gia tri trung binh nong dd Hg trong co ca
Dia niu vao mua khé 16n hon mua mwa, nhung két qua phén tich “Tukey’s HSD test” cho thiay khong c6 sw khac

biét dang ké.

Tir khod: c4 Dia nau, 6 nhiém méi trwong, thity ngan, tich liiy theo tudi va theo mua.

Chi s6 phén logi: 1.9

1. Dét van dé

Poc tinh ctia Hg da duoc thé hién trong tham hoa xay ra
tai vinh Minamata, tinh Kumamoto, Nhat Ban [1]. R. Dixon
va cs (1994) [2] da chiing minh, tac dong chinh ctia Hg khi
xam nhdp vao co thé ngudi 1a anh huong truc tiép dén hé
than kinh trung wong, viéc tiép xtac v6i Hg co thé gy ton
thuong ndo, bao gdm rdi loan tdm 1y, suy giam thinh luc,
mat thi luc, mat kiém soat van dong va suy nhuoc co thé,
trong truong hop nang hon ¢6 thé dan dén tir vong.

Hg c6 thé phat thai ra méi truong thong qua ngudn tu
nhién (hoat dong nti ltra, x6i mon, qué trinh phong hoda
da...), tuy nhién phan 16n chung dugc tao ra tir cac hoat dong
cua con nguoi, nhu qua trinh hoat dong ctia cac nha may
nhiét dién, luyén kim, khai thac than, chét thai cong nghiép,
ndéng nghiép va chét thai sinh hoat [3, 4]. Theo nghién ctru
cua C.R. Hammerschmidt va cs (2004) [5], viung ctra song,
ven bién 1a noi c6 ham luong Hg cao (ca do tu nhién va hoat
dong cia con nguoi tao ra), chung c6 xu hudng tich tu va
khuéch dai sinh hoc trong cac chudi thiic an, do d6 dé dang
xam nhap vao co thé sinh vat dudi nude, nht 1a cac loai ca
[6]. Trong h¢ sinh thai dudi nudc, ca la dbi tuong dugc cac
nha khoa hoc quan tdm hang du vi chung déng mot vai
trd quan trong trong khiu phan an cua con ngudi, khong
chi cung cép protein, cac yéu tb vi lugng thiét yéu ma con
cung cap vitamin D, canxi va dic biét cic axit béo omega-3
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[7, 8]. Tuy nhién, an ca ciing ¢ thé anh hudng xdu dén sirc
khoe, vi ca c6 xu hudng tich lily cao cac chat 6 nhiém tir moi
trudng nudce va trong chudi thic an [9, 10].

Trén thyc té, van dé nghién ciru mdi twong quan giita
kim loai nang véi tudi clia ca hodc so voi mua di duoc cac
nha khoa hoc quan tdm. Mac du trong nhitng nam trd lai
day, van dé 6 nhiém Hg trong c4 & ving ven bién Quang
Binh da dugc cac nha khoa hoc cht y [11-14], tuy nhién céac
nghién ciru hién c6 chua thé hién duge mdi twong quan giira
su tich lity Hg trong co ¢4 voi tudi ca ciing nhu véi cac mua
khac nhau. Pang cha ¥, d6i twong ca Dia nau ¢ ving ven
bién Quéng Binh - 14 loai c4 ¢ gia tri kinh té cao, giau ham
lugng dinh dudng, dugc nguodi dan wa chudng va tiéu thu
nhiéu nhung chua c6 s6 liéu cong bd. Muyc dich ciia nghién
clru nay 1a danh gia sy tich liiy Hg (dang Hg tong) trong co
c4 Dia nau tai ving ven bién Quang Binh, tir d6 xac dinh
dugc mdi twong quan gitra ndng d6 Hg véi tudi cua ca, cac
mua trong nam.

2. Déi tuong va phuong phap nghién ciiu
2.1. Péi twong

Téng s6 60 mau ca Dia nau tw nhién (hinh 1) dugc thu
mua truc tiép tor cac hd ngu dan doc vung ven bién, cira
song cua tinh Quang Binh (tir TP Dong Héi dén xd Canh
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Accumulation of mercury in muscle of orange-spotted spinefoot
(Siganus guttatus Bloch, 1787) by age and season in the coastal Quang Binh
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Abstract:

Orange-spotted spinefoot (Siganus guttatus) is not only a fish with high economic value, rich in nutrients, but also
popular with people for consumption. This research was carried out from November 2021 to May 2022, in the coastal
and estuaries of Quang Binh province. A total of 60 samples of orange-spotted spinefoot were collected by age group,
wet season, and dry season to analyse the accumulation of mercury (Hg) in their muscles. The Hg concentration was
analysed by cold vapour atomic absorption spectroscopy. Research results showed a strong correlation between the
length and weight of fish both in the wet and dry seasons. The age group has a strong influence on the accumulation
of Hg in their muscles, the older fish group has a higher aggregation of Hg than the younger fish group. Although the
average value of Hg concentration in the muscle of orange-spotted spinefoot in the dry season is higher than in the
wet season, analysis results of “Tukey’s HSD test” showed that there was no significant difference.

Keywords: accumulated by age and season, environmental pollution, mercury, orange-spotted spinefoot.
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2.2. Moi twong quan giita chiéu dai va trong luong

Dé phan tich mbi quan hé gitra chidu dai va trong luong
cua ca, chiing t6i ap dung cong thiic ctia E.D.L. Cren (1951)
[15]:

W=axLb (1)

trong d6 W la trong lugng (g); L 1a chiéu dai (cm); hé s a
mo ta toc do thay ddi cua trong lwong theo chiéu dai (diém
chan); hé sb b thé hién trong lugng & don vi chiéu dai (hé sb
goc cua dudng hdi quy).

2.3. Phédn tich Hg

Nong d6 Hg duoc do bang phuong phap quang phd hap
thu nguyén t hoa hoi lanh (VGA-77AA) sau khi thiy phan
ap luc bang may phén tich AAS - Agilen 240FS. Dung dich
thir 1a HNO, (1:9); chat chuén gbc Hg 1000 mg/l; nudc
cat st dung cho pha ché dung dich dap tng yéu cau cua
TCVN 4851:1989. Dé kiém soat chat luong, dudng chuan
dugc xay dung co hé sé tuyén tinh R>0,995, sai 1éch cua
cac diém nong do dung xdy dung dudng chuén khi tinh tir
duong chudn khong vuot qua 20% vai nong d6 <0,1 mg/l
va 5% tmg véi mirc ndng do >0,1 mg/l, két qua mau tring
kiém soat (QC Blank) <LOD, sai léch chuan ctia kiém soat
(QC Standard) <+10%. Tt ca cac phan tich déu duoc 1ap lai
2 lan, gia tri trung binh cua 2 lan dwoc xem la két qua cudi
cung, gia tri duoc hién thi v6i don vi pg/g trong luong wét
(w.w). D6 léch chuan twong dbi (RSD) 1a 2,6%, budc song
la 253,7 nm, khe do 1a 0,5 nm.

2.4. Phén tich thong ké

Céac s liéu duoc thu thap trén phr:in mém Excel, sau
do6 xur 1y phan tich thong ké dugc thyc hién v6i phan mém
Statistica 13.3 (StatSoft, Ba Lan). Thit nghiém “Shapiro-
Wilk test” duoc dung dé kiém tra sy phan bd cua ndng do
Hg trong cac mau. Do cac miu ¢ sy phan bd chuan va s6
mau khong bang nhau ¢ cic nhém tudi nén chung toi tiép
tuc str dung “Tukey Unequal N HSD test” dé xac dinh khac
biét dang ké vé cac chi so sinh tric cling nhu ndng do Hg
trong co giita cac nhom tudi, trong khi d6 “Tukey N HSD
test” dugc st dung dé kiém tra sy khac nhau vé néng do Hg
gilta mila mua va mua kho (sd lugng miu bang nhau). Két
qua thong ké c¢6 ¥ nghia khi gié tri p<0,05.

3. Két qué va ban luan
3.1. Méi twong quan giita chiéu dai, trong lwong va tudi

Qua qué trinh phan tich, két qua sinh tric hoc cta c4 Dia
nau dugc thé hién & bang 1. Trong dot thu mau mua mua, c6
2 nhém tudi da duoc thu thap, cu thé: 21 ca thé c6 do tudi 0
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(nhém cé chua dén 1 nam tudi), 9 ca thé ¢6 do tudi 1° (nhoém
ca tir 1 nam dén gan 2 ndm tudi). Trong khi d6, c6 3 nhom
tudi da duoc ghi nhan khi thu mau vao mua kho, cu thé: 16
ca thé c6 nhém tudi 0%, 9 ca thé & do tudi 1* va 5 ca the ¢ do
tudi 2 (nhém cé tir 2 ndm dén gan 3 nam tudi). Két qua phép
kiém tra “Tukey Unequal N HSD test” cho thay, khong c6
su khac biét dang ké vé chiéu dai ciing nhu trong luong giira
nhom 07, 17 gitta mua mua va mua kho (p>0,05), nhung lai
cho thay sy khac biét c6 y nghia thong ké gitta nhom 0* va
1" trong cung mdt mua (p<0,05).

Bang 1. Gia tri trung binh, dd léch chuan, nhé nhat va I&n nhét cla ca

Dia nau.
i o Gl Gl Giéwi  Dléch
trung binh  nhé nhit  16n nhét chuéin
" L 1527 8,00 2030 367
=y P 91,72 33,20 15830 3866
Vi 1 L 230 21,40 23,90 0.82
e (=) P 20054 16730 25520 27,16
7 L 1738 8,00 23,90 449
Tong (n=30)
P 13126 3320 25520 62,86
o L 1537 8,06 2033 3,95
=y P 99.48 33,20 15839 4318
- L 2.59 2140 2420 0,87
i =) P 2554 18857 24233 1558
ua
ko L 20,62 1790 25,30 288
(=) P 20306 16570 27140 40,10
7 L 1841 8,06 25,30 4,56
Tong (n=30)
P 1515 3320 7140 6691

L: chiéu dai (cm); P: trong lwong (g).

Mbi tuong quan gitta tudi ca, chiéu dai, trong lugng
dugc thé hién ¢ bang 2. Két qua cho thdy, ca mua mua va
mua kho, hé s twong quan giira tudi v6i chiéu dai, trong
luong déu 16n hon 0, diéu nay giai thich rang giita nhom
tudi v6i chidu dai, trong lugng c6 mbi twong quan dwong
nhung khong qua manh (cu thé & mua kho, hé sé twong quan
giita tudi va chiéu dai chi & mirc 0,59). Diéu dang chi y &
hé sé trong quan gitra chidu dai va trong lugng khi tiém can
dén 1 (1an luot 0,953 va 0,965 & miia mua va mua kho) cho

thidy mdi quan hé rit manh giita 2 bién nay.
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Bang 2. Méi twong quan giira tudi, chidu dai, trong lwong.

Bang 3. Gia tri nong dé Hg trong co ca Dia nau (ug/g w.w).

Mua mwa Mua kho

Tudi  Chidudai  Trong lwong Tudi  Chiéu ddi  Trong lwong
Tudi 1 1
Chiéu dai 0,729 1 0,590 1
Trong lugng 0,829 0,953 1 0,735 0,965 1

Moi quan hé giita chidu dai va trong lugng cua ca Dia
nau dugc thé hién & cong thirc 2 (miia mua) va cong thic
3 (mua kho). Mbi quan hé nay khac nhau giita cac loai ca,
chung ciing c6 thé thay ddi theo mua, theo cac giai doan
phat trién khac nhau trong doi song ca thé [16, 17].

Moi tuong quan gitia chicu dai va trong lugng ca Dia
nau trong mua mua:

W =0,0237 x L% ©)

Méi twong quan giita chiéu dai va trong luong ca Dia
nau trong mua kho:

W =0,0167 x L307 3)

O cong thic (2), mdi twong quan giira chiéu dai va trong
luong ca Dia nau trong mua mua c6 gia tri b=2,935 (<3,
hang sb 3 1a gia tri dugc xem nhur ¢6 sy tang truong dang
ap) cho thdy rang, c4 Dia nau c6 toe do ting truong tuong
dbi cham va co Xu huéng gy hon trong mua mua, diéu nay
tring voi mot s6 nghién ctru trude do & mot sb loai ca khac
[18-20]. Khi vao mua mua, nhiét d6 moi truong thép hon da
anh huong dén su phat trién cta co thé ca ciing nhu ngudn

thirc an khan hiém hon. Trong khi 0.05

Tubi Gid tri Gid tri Gid tri D} léch
trungbinh  nhé nhét 16n nhat chuén
0' (n=21) 0,015 0,004 0,045 0,013
Mia . o) 0,038 0,031 0,056 0,008
mua =
Tong (0=30) 0,022 0,004 0,056 0,016
0° (n=16) 0,017 0,004 0,034 0,010
Mia 1" (n=9) 0,040 0,031 0,056 0,008
kho 2 (n=5) 0,034 0,021 0,045 0,011
Téng (=30) 0,026 0,004 0,056 0,015

Nghién ctu cia M. Ptashynski va cs (2002) [22] da cho
thiy, su tich liiy Hg trong cac co quan cua ca phy thudc vao
nhiéu yéu t6 khac nhau, nhu: néng dé Hg trong moi truong
nude, thoi gian tiép xuc, con dudng Hg xam nhdp vao co
thé c4, diéu kién moi truong (nhlet d6 nudce, pH, do cung,
d6 man), ngoal ra con yeu t rat quan trong khac nhu tap
tinh sin mdi va nhom tudi cua chung. Trong nghién ctru cua
chung t6i, két qua phan tich cho thiy anh huéng cia nhom
tudi dén su tich liy Hg 1a rat dang ké, nhém ca mot nam
tudi tro lai c6 su tich liy Hg thdp hon so v&i nhdm cé tir mot
ndm tré 1én, hay néi cach khéac sy tich liy Hg ty 1¢ thuan
v6i tudi cua ca Dia nau. Véan dé nay ciing da duoc nhiéu nha
khoa hoc khéng dinh trude do trén cac loai ca khac nhau.
Cu thé, trong nghién ctru trén ddi twong ca chub chau Au
(Leuciscus cephalus) tai song Sava (Croatia), Z. Dragun va
cs (2007) [23] da chi ra r'?lng, cac yéu t6 sinh hoc (tudi va
khéi luong ctia mang) c6 ty 1& thudn voi nong d6 Hg trong
cic co quan cuia ca. Mot nghién ctru khac trén ddi tuong

d6, & cong thic (3), mdi tuong
quan gitra chiéu dai va trong luong
ca Dia nau trong mua kho cé gia
tri b=3,074 (>3), diéu nay cho thay
trong diéu kién moi truong c6 nhiét
d6 4m hon (thoi gian tir thang 3
dén thang 5) da co nhiing tac dong
duong tinh dén sy sinh truong cia
cac loai ca ndi chung va ca Dia nau
noéi riéng [21].

[*] Trung binh

0,04 +

0,03

0,02

Hg (ug/g w.w)

T Trung binh£SD

3.2. Moi twong quan giita

néng d¢ Hg véi tudi cd va mia 0,01

Nong d6 Hg trong co ca Dia

nau theo nhom tudi va mua tai S

0,00

a_

T b T
c

ving ven bién Quang Binh dugc 0+
thé hién ¢ bang 3 va hinh 3. O ca
mua mua va mua kho, sy tich liy
Hg trong co cd Dia ndu ¢ nhoém
tudi 0* déu thap hon dang ké so voi
nhom 1% va 2* (p<0,05).
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p(c)=0,025.

Mua mwa

1+ 0+ 1+ 2+
Mua khé

Hinh 3. Néng dé Hg trong co’ ca Dia nau theo nhém tudi, miia mwa va mua khé. a, b, ¢: cac chiy
cai gibng nhau thé hién cé su sai khac vé& mat théng ké (p<0,05). Cu thé: p(a)=0,004, p(b)=0,002,
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ca chép (Cyprinus carpio) va ca da tron chau Au (Sylurus
glanis) & hd chtra Bugko Blato (Croatia) ctia E.H. Schon va
¢s (2015) [24] cling da dua ra cac béng chung cho théy néng
d6 Hg trong co thé ca ting dan 1én theo thoi gian sinh song
ctia ching. Piéu nay duogc giai thich rang, mot khi Hg xam
nhdp vao co thé ca, chung khong tu dao thai ra dugc, ma co
xu hudng tich lily sinh hoc ¢ trong cic mé ciia co thé ¢4, trai
qua thoi gian dai, ndng do Hg trong cic md cang ting 1én.

Tuy nhién, c6 mot s6 nha khoa hoc lai chi ra rfing, mbi
quan hé giita sy tich lily Hg va tudi cua ca khong phai lic
nao ciing ty 1¢ thuan. Cac dan ching di cho thay, su tich
lity kim loai ning néi chung trong ca s& dat dén mot trang
thai 6n dinh sau mot do tudi nhat dinh, tuy vao mdi loai
cd khac nhau ma cé trang thai 6n dinh néng do kim loai
khac nhau [25]. Mot dan chimg khac dugc dua ra boi nghién
ctru ciia Y. Yi va cs (2012) [26] cho thdy, ndng do kim loai
ning s& giam dan khi ca cang 16n, cac kim loai nay s& duoc
pha lodng boi lipid (chat béo). Trong khi d6, Y. Jia va cs
(2017) [27] cho rang, & nhém ca c¢b tudi nhod thudng b tde
d6 chuyén hoa va tiéu hoa cao hon nhém ca c6 tudi 16n, nén
toc do tiép xic voi chat 6 nhiém ¢ nhom ca cé do tudi nho
nhiéu hon.

Gi4 tri trung binh ndng d6 Hg trong co c4 Dia nau vao
mua mua (0,22 pg/g w.w) thip hon mua kho (0,26 pg/g
w.w), ca 2 gia tri nay déu thip hon QCVN 8-2:2011/BYT
(Quy chuin ky thuat qubc gia dbi v6i gii han 6 nhiém kim
loai néng trong thuc phém, ddi vai cd, ham lugng Hg khong
dugc vuot qua 0,5 mg/kg). Tuy nhién, qua phép phan tich
“Tukey N HSD test” cho thdy, khong c6 su khac biét dang
ké ndng d6 Hg giita 2 muia nay. Mic du gia thuyét ching toi
dit ra ban dau la ndng d6 Hg trong co ca Dia nau du kién
s& thap vao muia mua, boi vi Hg s& bi pha lodng trong moi
truong nudc 16n hon va chiung dugc hap thy boi cac chét
ran lo limg trong nude nhiéu hon, ddng thoi nhanh chong bi
dong nudc ddy ra bién ma khong c6 thoi gian ling dong lau
& ving ctra séng, ven bién.

Trudc do, ciing co6 mot ) nghién ctu chu trong vao viéc
so sanh sy tich lily Hg trong cé gitta mua mua va mua kho.
S.S.S. Dehkordi va cs (2010 va 2011) [28, 29] trong cac
nghién ctru ciia minh da cho thdy, su tich lity Hg trong ca &
mua mua cao hon mua kho, didu nay dugc giai thich 1a do
lwong Hg tir cac ngudn thai khac nhau & trén dat lién theo
nude mua db ra ving cira song, ven bién, xdm nhap vao cac
chudi thirc an cia c4. Tuy nhién, trong mot s6 nghién ctru
khac lai cho thay, ndng d6 Hg tich lity trong c4 cao hon vao
mua khd quan dén sy phat trién cua c4, vao mua kho chung
phat trién nhanh hon, qua trinh trao doi chit dién ra manh
hon [30].
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4. Két luan

Két qua nghién ctru cho thiy, c4 Dia nau ¢ ving ven bién
Quéng Binh c6 tdc do ting trudong trong miia mua cham hon
trong mua kho. Sy tich lily Hg trong co ca Dia nau bi anh
huéng béi tudi, nhom co do tudi nho cd xu hudng tich liy
Hg thap hon nhitng nhém c6 do tudi 16n. Nghién ctru ciing
thé hién khong co su khac biét dang ké vé nong d6 Hg giira
mua mua va mua kho trong co ca Dia ndu. Dya trén viéc
phat hién dau vét Hg trong co ca Dia nau, viéc theo doi,
giam sat ndng do Hg trong cac loai ca néi chung va ca Dia
nau noéi riéng tai ving ven bién Quang Binh 1a can thiét.

Nghién ctru dugc hd trg boi dé tai CS.08.2022, Truong
Pai hoc Quang Binh. Céc tac gia xin chan thanh cam on.
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