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. PANHGIAMUCDOQ RUI RO CUATHUY NGANKHITIEUTHY
CA MOI CO CHAM (Konosirus punctatus SCHLEGEL, 1846) O TINH QUANG BINH
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YTruong Dai hoc Qudng Binh,
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TOM TAT

Thiy ngén la mot nguyén t6 doc hai va dugc biét den nhu 12 mot nguyén t6 khong co chirc ning
sinh hoc d6i v6i con ngudi ciing nhur cac sinh vét séng khac. Muc tiéu ctia nghién ctru nay la xac
dinh ndng d¢ thiy ngan & trong gan, mang va co ciia 50 ca thé ca Moi ¢d chdm, duoc thu thap tir
thang 7 dén thang 10 nam 2019 & ving ven bién tinh Quang Binh, ddng thoi danh gia nguy co
phoi nhiém thuy ngan di v6i nguoi tiéu thu. Ham luong cia thuy ngan duoc phan tich bang
phuong phap quang pho hap thu nguyén tir hoa hoi tai Vién Sinh hoc, Truong Dai hoc Sur pham
Kracow, Ba Lan. Két qua cho thiy c6 sy khac biét ¢6 y nghia thong ké giita ham lugng thuy ngén
trong gan, mang va co. Gan c¢6 xu hudng tich Iy ndng d6 thity ngan cao hon 1a mang va co. Ham
luong thiy ngan trong mot sé mau gan vuot qua ngudng gidi han duge quy dinh boi BO Y té Viét
Nam. Mic du udc tinh luong tiéu thu hang ngay thap hon luorng an vao hang ngay c6 thé chap
nhan dugc tam thoi, nhung gia tri thuong s6 nguy hai ¢ nguoi tiéu thy nam va nit cao hon 1, diéu
nay cho thiy c6 nguy co tiém an dén strc khoe nguoi tiéu thy khi an loai ca ndy & ving ven bién
tinh Quang Binh.

Tir khéa: 6 nhiém méi truong; ca Moi co cham, phoi nhiém thiy ngdn; thuong sé nguy hai; wée
tinh lwong tiéu thu hang ngay
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Vo Van Thiep*?*, Nguyen Thi Huong Binh?, Nguyen Thi Quynh Phuong?
!Quang Binh University, 2Pedagogical University of Krakow, Poland

ABSTRACT

Mercury is a poisonous element and as well known has no biological functions in humans and
other organisms. The aim of this research is the determination of mercury content in the liver, gills,
and muscles in 50 individuals of Dottedl gizzard shad which were collected from July to October
2019 in coastal Quang Binh province, as well as assessing their risk exposure for human
consumption. The concentration of mercury was analyzed by the cold vapor flame atomic
absorption spectrometer at the Institute Biology of University Pedagogical of Kracow, Poland. The
results were shown a statistically significant difference among the content of mercury in the liver,
gills, and muscles. The liver tented to accumulate highly mercury concentration rather than gills
and muscles. The mercury content in some of the liver samples exceeded the threshold limit value
set by the Ministry of Health, Vietnam. Although the estimated daily intake was below the
provisional tolerable daily intake, the target hazard quotient value for male and female consumers
was higher than 1, indicating that there was a potential human health risk in consuming this fish
species from the coastal Quang Binh province.
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1. Pit van dé

Theo udc tinh cua FAO, trung binh luong cé
tiéu thu trong nam 2018 trén toan thé giGi la
20,5 kg/nguoi [1]. Trong khi tai Viét Nam,
lugng cé tiéu thu trung binh hang ndm cia ca
nude 1a 14,6 kg/ngudi, cac tinh & vung nui
Tay Béc 1a noi ¢6 luong tiéu thu trung binh
thap nhét (6,8 kg/nguoi/nam), khu vuc dong
bang séng Ctru Long 12 noi ¢ lwong tiéu thu
cé 16n nhat ca nude (24,4 kg/ngudi/nam), &
Quang Binh va cic tinh mién trung 1a 16,6
kg/ngudi/mam [2]. Ca dong mét vai tro quan
trong trong ché do an udng ctia con nguoi,
chlng khong chi cung cép protein, cac yéu td
vi luong thiét yéu ma con cung cdp Vitamin
D, Canxi va dic biét cac axit béo omega-3
[3],[4]. Tuy nhién, ca ciing dugc xem la nguy
co anh huong dén strc khoe ciia nguoi tiéu thu
vi ching c¢6 xu huéng tich Iy sinh hoc cao
céc chat 6 nhidm tir méi trudng nudc va trong
chudi thire 4n [5], [6].

Thﬂy ngén la mot kim loai nang khf)ng can
thiét dbi véi sinh vat sdng, no co thé gay nguy
hiém cho con ngudi mic du ¢ ndng do rat nho
[7]. Thiy ngan dugc phat thai ra moi truong
thong qua ngudn tu nhién nhu x6i mon,
phong hoa d4, chay ring, phun trao nui lra...,
tuy nhién phan 16n ching duoc tao ra tir cac
hoat dong ctia con nguoi nhu luyén kim, khai
thac than, chét thai cong, ndng nghiép va chat
thai sinh hoat [8]. M6t vi du dién hinh, trong
nam 2018, chi tinh riéng lugng rac thai sinh
hoat phat sinh trén dia ban tinh Quang Binh
khoang 466 tin/ngay, trong d6 ty 1& thu gom,
xtr Iy rac thai sinh hoat binh quan chung ca
tinh 1a 77,4% (gan 139 tan rac thai do truc
tiép ra moi truong trong mot ngay ma khong
qua xu ly) [9]. Thuy ngan dugc xem nhu la
mot kim loai phd bién trong cac chat gay nén
sy 6 nhiém cua ving ven bién va cira song,
chung c6 xu hudng tich tu va phong dai sinh
hoc trong cac chudi thir n, do d6 dé dang
xam nhap vao co thé sinh vat dudi nude (nhat
la dang Methyl thuly ngan) [10].

C4 Moi co chdm (Konosirus punctatus
Schlegel, 1846) thudc ho ca trich Clupeidae,

bd ca trich Clupeiformes - 1a loai dang ding
truéc nguy co bi suy giam sé luong 16n do
van dé khai thac bura bai, ching dwoc phan
vao hang VU Ald [11]. Pay 1a loai ca co kich
thudc nho, séng thanh timg dan, thit thom
ngon, gia tri dinh dudng cao, c6 gié tri kinh té
[12]. Trén thé gioi, chung phén b6 pho bién &
cac ving bién ciia An P9, Trung Qubc, Han
Quéc, Nhat Ban, Thai Lan va Indonesia. Tai
Viét Nam, ca moi ¢ chdm dugc ghi nhan
ph?m 16n tai vinh Béc bd va ven bién mién
Trung [11]. Xét thdy cac nghién ciru trude do
chi tap trung vao dic diém sinh hoc [12],
[13], chua c6 cong b lién quan dén ndng do
thily ngan ¢ trong cac mo ciing nhu danh gia
c4c rui ro tiém 4n khi tiéu thu ca Moi co chim
tai Vigt Nam ndi chung va Quang Binh noi
riéng. Do d6, muc dich cia nghién ciru nay la
danh gia nong do cua thily ngan & trong gan,
mang va co cta cid Moi cd chim tir viing ven
bién tinh Quang Binh, dong thoi udc tinh cac
riii ro tiém an dén stc khoe con ngudi thong
qua ti€u thu loai ca nay.

2. Phuong phap nghién ciru

2.1. Thu mdu

Téng cong 50 mau ca Moi cd chdm dugc thu
thap ngau nhién truc tiép tir ngu dan va cac
cho cé tai 5 dia diém trén toan tinh Quang
Binh (S1: xd& Canh Duong, huyén Quéng
Trach; S2: phuong Quang Phuc, thi x3 Ba
Pdn; S3: xa Puc Trach va S4: x Nhan Trach,
huyén Bb Trach; va S5: cang ca Nhat L&,
thanh phd Pong Héi) tir thang 7 dén thang 10
nam 2019 (Hinh 1). Gan, mang va co da dugc
thu thap, dat trong tai nilon ¢6 dan nhan va
dugc bao quan & nhiét d6 -22 dén -18°C tai
phong thuc hanh truong Pai hoc Quang Binh,
sau d6 cac mau dugc chuyén dén phong phan
tich thuy ngén, Vién Sinh hoc, truong Dai hoc
Su pham Kracow, Ba Lan. Trong qua trinh
van chuyén bang duong hang khong, cac mau
dugc bao quan trong thung da ¢ nhi¢t do -
4°C. Céac s6 do vé chiéu dai, khdi lugng ciia
mau cad Moi ¢ chim duoc thé hién trong
Béang 1.
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Hinh 1. Pia diém thu mau
Bang 1. Cdc chi sé sinh trdc ciia cd Moi co cham
Vi tri Trung binh P léch chuin  Gid tri nhé nhit  Gia tri l6n nhét
s1 Chiéu dai (cm) 14,750 1,550 12,500 18,000
(n=10)  Trong lugng (g) 31,700 11,738 19,500 55,600
S2 Chiéu dai (cm) 17,380 2,370 14,500 21,400
(n=10)  Trong lugng (g) 44,925 18,032 28,500 80,164
S3 Chiéu dai (cm) 18,020 3,164 13,600 23,000
(n=10)  Trong lugng (g) 49,796 22,767 22,600 91,758
S4 Chiéu dai (cm) 18,200 3,251 13,500 23,200
(n=10)  Trong lugng (g) 54,701 23,245 22,816 93,210
S5 Chiéu dai (cm) 18,110 3,641 12,500 23,400
(n=10)  Trong lugng (g) 53,947 25,795 15,534 92,300

2.2. Xdc dinh nong dp thiiy ngan

Nong d6 thuy ngin dugc do bang may quang
phd hip thu nguyén tir hoi lanh (loai may
MA-2, NIC, Japan) trong khodng 100 mg
mau tuoi, két qua cubi cung duoc trinh bay
bang pg/g trong luong wét (w.w). Tt ca cac
phan tich déu duoc 1ap lai hai 1an, gia tri trung
binh cta hai 1an duoc xem 1a két qua cubi
cing. P léch chuan twong d6i (RSD) la
2,6%, d6 thu hoi (Recovery) 1a 97,1%, budc
song la 253,7 nm.

2.3. Danh gid riii ro sirc khoe

Udc tinh luong tiéu thu hang ngay (Estimated
daily intake - EDI). EDI cuta thuy ngéan tinh
theo cong thirc 1:

EDI(Hg} _ CM x CONS (1)

R
Trong d6: EDI (Hg) 1a luong tiéu thu thuy
ngén udc tinh hang ngay (ng/kg trong luong
co thé/ngay); CM la nong do thity ngan trong

co ca (ng/g w.w); CONS la ti 1¢ tiéu thu ca
hang ngay (g/ngay); BW la trong lugng trung
binh ctia nguoi trudng thanh (kg).
Ubc tinh thiong sé nguy hai (Target hazard
quotients - THQ)
THQ da duoc st dung dé wdc tinh nguy co
khong gay ung thu cua thiy ngan tich liy
trong co ciia i Moi c& cham. D6 1 ti 1¢ cua
EDI va ti 18 tham chiéu (reference dose (RfD)
- duogc dat ra béi Co quan bao vé Mai truong
Hoa Ky). Néu gia tri THQ nhé hon mot (1)
cho thiy ngudi tiéu ding khong ¢ kha ning
gip bat ky tac dung phu nao ddi vai stc khoe,
néu bang hodc 16n hon mot thi co thé co
nhing rui ro vé stc khoe.
EDI -
THQ=_— x10 3
2.4. Phan tich thong ké
Thur nghiém “Shapiro-Wilk test” dugc dung
dé kiém tra sy phan bd ciia ham luong thuy

)
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ngén trong cac mau. Do cdc mau c6 su phan
bb khong chuan nén “Post hot” ctia “Kruskal-
Wallis test” duge thuc hién dé xac dinh khac
biét dang ké sy tich lily thiiy ngan trong céc
mo ca va gitta cac ving nghién ctru. Tat ca
cac tinh toan théng ké duoc thuc hién véi
phan mém thong ké Statistica 13.3 (StatSoft,
Ba Lan). Két qua thong ké co ¥ nghia khi gia
tri p bang hodc nho hon 0,05.

3. Két qua va thao ludn

3.1. Nong dp thiiy ngén trong cd Moi co chim
Nong do thuy ngan & trong gan dao dong tir
0,046 — 1,164, ¢ trong mang tir 0,023 — 0,449,
o trong co tir 0,032 — 0,428 ng/g w.w. Gia tri
trung binh cao nhat duoc tim thay ¢ trong gan
tai vung S1 (Canh Duong), con gié tri trung
binh thap nhat ghi nhan dwugc ¢ trong co tai
ving S4 (Nhan Trach). Nong d¢ thiy ngan
trong gan va co & gilta cac vung nghién ciu
khong c6 sy khac biét dang ké (két qua phan
tich Kruskal-Wallis ANOVA trong gan va co
lan luot 1a H = 3,476, p = 0,481; H = 10,534,
p = 0,051), trong khi ndng do thiy ngan &
trong mang ca tai ving S1 lai cho thdy cao
hon nhiéu so véi tai S4 va S5 (H = 6,073, p =
0,481), dugc trinh bay trong Bang 2. Tai mdi
dia diém nghién ctru, két qua phan tich thong
ké cho thay c6 su khac biét ddng ké vé ndng
do thuy ngan & trong gan, mang va co (Hinh
2). Theo d6, tai ving S1 — S3 cho thay su tich
lily thily ngén & trong gan cao hon so véi &
trong co (p = 0,05; p = 0,017 va p = 0,031);
Tai vung S4, gia tri thuy ngan ¢ trong gan
khac biét co y nghia théng ké so véi & trong
mang va co (p = 0,001 va p <0,001); ngoai trir
& viing S5, khong cho thay su khac biét dang
ké vé& ham lugng thuy ngan & trong gan, mang
va co (H =5,757, p = 0,056).

Su tich lily thuy ngin cao & trong gan la vi
gan dong vai trd quan trong trong qua trinh
trao d6i chat, tham gia truc tlep vao qua trinh
luu trit va dao thai cac doc td, mic du gan co
kha ning kiém soat doc tinh thily ngan, nhung
& muc do nhat dinh [14] [15]. Trong khi
mang 14 noi trao ddi truc tlep cua céc ion kim
loai & trong nudc voi co thé cia ca, do d6 dau
vét thay ngan ¢ trong mang ciing thuong cao
hon trong co [16], day ciing 1a 1i do mang ca
thuong duoc xem xét nhu 1a mot tidu chi dé
phan anh chat luong méi truong nudc, noi
chung sbng [17].

So v6i Quy chudn ky thuat Qudc gia vé g101
han 6 nhiém kim loai nang trong thuc phim
(Hg-0,5 pg/g w.w) [18], két qua nghién ctru
nay cho thdy, mic du su tich lily cua thuy
ngan trong cic md cta ca Moi co chdm &
ving ven bién Quang Binh hau hét dudi
ngudng an toan, nhung riéng tai vung S1 va
S2 mot s6 mau ¢ trong gan vugt qua ngudng
quy dinh. Trudc d6, ndong d6 thiy ngin &
trong co clia ca Moi co chim duoc [19]-[22]
cong bd tai cic ving bién cia Han Qudc 1a
kha thip — thap hon nhiéu lan so véi bao cao
nay; [23], [24] nghién ciru tai cac ving bién
ciia Trung Qudc ciing cho thdy su tich liy
thap cua thily ngén ¢ trong co; trong khi do,
[25] c6 két qua xap xi véi béo céo cua ching
to6i. Co su khac nhau nay la vi su tich Ity thuy
ngan chiu anh huéng bai cac yéu t6 sinh hoc
va phi sinh hoc bao gdm méi trudng séng cua
ca, nhiét do nudce, gia tri pH, néng dd oxy hoa
tan, dang hdéa hoc ctia cac kim loai trong
nude, ngodi ra cac yéu to nhu tudi, gisi tinh,
trong luong co thé ciing anh huong dén su
tich 1oy cac kim loai [26].

Bing 2. Gid tri trung binh (Mean), dp léch chun (SD), nhé nhdt (Min) va lén nhat (Max)
cua nong dé thuy ngdn ¢ trong cdc mé cua ca Moi co cham (ug/g w.w)

Gan Mang Co
MeanzSD MinxMax Mean+SD MinxMax Mean+SD MinxMax
S1 0,586+0,470 0,046+1,164 0,273+0,1352P 0,087+0,449  0,132+0,047  0,081+0,219
S2 0,298+0,156  0,139+0,543 0,201+0,099 0,028+0,393  0,151+0,050  0,092+0,243
S3  0,249+0,082  0,118+0,386 0,218+0,108 0,061+0,363  0,112+0,119  0,034+0,330
S4 0,286+0,081 0,170+0,434 0,094+0,073? 0,023+0,220  0,082+0,040  0,049+0,182
S5 0,221+0, 107 0, 087+0 393 0,111+0,099° 0,028+0,324  0,191+0,131  0,032+0,428

GlO’l han Bo Y té dit ra cho nong do thuy ngan trong co ca 1a: 0,5 pg/g w.w
b cac ky tu giéng nhau thé hién sy khac biét c6 y nghia thong ké giira cac ving nghién ctru.
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3.2. Pdnh gid nguy co phoi nhiém thiiy
ngdn khi tiéu thu cd Moi co chdm

Cocala phﬁn chinh trong viéc tiéu thy, do do
nong d6 thiy ngan trong co dugc xem xét dé
danh gia rai ro anh huong dén stc khoe cua
ngudi tiéu thu. Theo [2], luong ti€u thu ca
trung binh & khu myc mién Trung la 45,21
g/mgay, trong lugng trung binh nguoi trudng
thanh nam va nit cta Viét Nam lan luot 1a
58,4 va 50,8 kg [27]; gia tri RfD cua thuy
ngan la 0,0001 pg/g/ngay [28]. Sau khi tinh
toan, gia tri EDI va THQ ddi véi viéc tiéu thu

cd Moi co chdm & nam gidi va nit gidi tai
Quang Binh dugc trinh bay ¢ Béang 3.

Gi4 tri EDI cta thay ngan cao nhat dugc tim
tai vung S5 & nguoi tiéu thy nit (0,170 pg/kg
trong lugng co thé/ngay), trong khi gia tri
thap nhat dugc phat hién tai S4 & nguoi tiéu
thu nam (0,036 pg/kg trong lugng co
thé/ngay). Gia tri THQ & nguoi tiéu thy nam
va nit déu theo thir tu giam dan nhu sau: S5 >
S2 > S1 > S3 > S4. Trong 46, cac gia tri THQ
& nit gi¢i déu cao hon so voi nam giGi.

12t g
- — Mean Gan
B MeantSE 1 Mang
T Min-Max Co
1.0t
0.8+
N
0.6} % B
GHAT B N I
N de o
0.4+ —
c
NN
H. N ;
0.2 % E% %; %
0.0 — —
S1 S2 S3 S4 S5

Hinh 2. Gid tri trung binh, sai s6 chudn, gid tri nhé nhat, lém nhdt ciia thity ngdn & trong cdc mé cd Moi
co cham (*¢ cac ky tu giong nhau the hién sy khdc biét co y nghia thong ké gitia cac mé trong mot viing
nghién cuu (p<0,05); GHAT: gici han an toan)

Bang 3. Gid tri EDI va THQ ciia thity ngén trong cd Moi co cham tai Quang Binh

EDI (ug/kg trong lwong co thé/ngay) THQ (no/9)
Nguwoi tiéu thu nam  Ngwoi tiéu thu niv Nguoi tiéu thu nam Nguwoi tiéu thu nir
S1 0,102 0,118 1,023 1,177
S2 0,117 0,135 1,172 1,347
S3 0,087 0,100 0,869 0,999
S4 0,063 0,073 0,634 0,729
S5 0,148 0,170 1,479 1,701
PTDI 0,714 pg/kg trong lugng co thé/ngay

PTDI: lwong kim logi dn vao hang ngay cé thé chdp nhdn dwoc tam thoi (Provisional Tolerable Daily Intake)
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T6 chic Luong thuc va Nong nghiép Lién
Hiép Qudc, to chire Y té Thé gisi [29] va Bo
Y té Viét Nam [18] da thiét 1ap luong an vao
hang ngay c6 thé chip nhan dugc tam thoi
(Provisional Tolerable Daily Intake - PTDI)
cua thuy ngén 0,714 pg/kg trong luong co
thé/ngay. Trong bao cdo nay, mic du tat ci
cac gia tri EDI cua kim loai ¢ nguoi ti€u thy
nam va nir giéi déu nam dudi ngudng PTDI,
tuy nhién, cac gia tri THQ cua thuy ngin & ca
nguoi tiéu thy nam va nir tai vung S1, S2 va
S5 16n hon 1, diéu nay cho thdy ngudi tiéu
thu tai ving Quang Binh s€ gip phai nhiing
rii ro anh huong dén sirc khoe khi tiéu thu
loai cd ndy. Trudc do, tai ving ven bién
Quang Binh, [30], [31] cling da c6 nhiing
danh gia lién quan dén rai ro tiém an khi tiéu
thu céc loai ca Bdi muc, ca Mém gai dai va ca
Puc bac, tuy nhién cac gia tri EDI va THQ
déu & dudi ngudng an toan.

4. Két luan

Két qua nghién ctru cho thiy ham luong thuy
ngan khac nhau ¢ trong gan, mang va co cua
cd Moi co chdm tai ving ven bién Quang
Binh. Gan 14 noi c6 su tich lily cao nhat néng
do thuy ngan. Tai vung Canh Duong va
Quéang Phuc, ham lugng thiy ngan ¢ trong
gan da vuot qua ngudng an toan dugc quy
dinh boi Bo Y té. Mic du gia tri EDI ¢ trong
co & 5 ving nghién ctru déu dudi ngudng
PTDI, nhung gia tri THQ lai 16n 1, diéu nay
cho thdy c6 nhiing riii ro lién quan dén thuy
ngan d6i voi stc khoe nguoi tiéu thu tai khu
vue Quang Binh. Nhém tac gia ciing dé nghi
tiép tuc danh gia, theo doi mirc do 6 nhiém
cua cac kim loai niang khac trong nhiéu loai
c4 khac, dé dua ra duge nhitng dy bao chinh
X4c cac rui ro phoi nhiém kim loai tir viéc tiéu
thu cac loai ca ¢ dia phuong.

Lo&i cdm on

Nhom tac gia xin chan thanh cam on Tién si
Wiodzimierz Wojtas, Tién si Tomasz Laciak
¢ Vién Sinh hoc, Truong Dai hoc Su pham
Krakow, Ba Lan di hd trg trong viéc phan
tich ndng do thury ngan.
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