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TOM TAT

C& ngu (Thunnus albacares) chia acid béo omega-3 gilp ci thién stc khde tim mach va gidm
cholesterol. Ca ngir vay vang c6 ham lugng protein cao va it calory, tuy nhién, co thé chita mot
s6 nguyén t6 doc hai néu ham lugng cao sé anh hudng dén suic khde ngudi tieu dung. Theo T6
chiic y té thé gidi (WHO), bén nguyén té gom arsenic (As), cadmium (Cd), thiiy ngan (Hg) va chi
(Pb) dugc xép vao nhém déc hai bang A. Bai bao nay trinh bay viéc st dung ki thuat huynh quang
tia X phan xa toan phan (TXRF) dé phan tich ham lugng cac nguyén té trén trong mé thit ca ngl
tuoi thu thap tai chg Bam, thanh phé Quy Nhon, tinh Binh Binh. Két qua cho thay ham lugng cac
nguyén té dac hai trong cdc mau moé tusi clia cd ngdr gém: As (dang vo co): 0,05 & 0,02 mg.kg ™!,
Cd: 0,03 £ 0,01 mgkg~! va Pb: 0,08 & 0,02 mg.kg~!. Theo Co quan An toan thuc phdm Chau Au
(European Food Safety Authority, EFSA), lugng tiéu thu udc lugng cho phép hang ngay (estimated
using the daily intake, EDI) clia cac nguyén té: As dang vo co, Cd, Pb va Hg lan lugt khéng vuot qua
0,3; 1,0; 04 va 0,3 ugkg~! thé trong/ngay. Chi s6 EDI x4c dinh dugc bao gém: i/ As dang vé co
déi véi nguai 16n 1a 0,037 ugkg ™! thé trong/ngay, tré em 13 0,133 ugkg~! thé trong/ngay. ii/ Cd
déi véi nguai 16n 1a 0,022 pg kg™ thé trong/ngay, tré em la 0,080 wgkg~! thé trong/ngay. iii/ Pb
déi v6i ngudi 16n 1a 0,059 ugkg™! thé trong/ngay, tré em la 0,21ugkg~! thé trong/ngay. Tuong
ty nhu vay déi vaéi Hg, ham lugng trung binh thap hon gidi han phat hién va thap hon gia tri cho
phép, gié tri EDI thap hon gia tri tham chiéu trong hdu hét cac mau khao sat (93%). Cu thé, & ngudi
I6n ham luong Hg 13 0,081 ugkg™" thé trong/ngay, tré em 13 0,293 pgkg™! thé trong/ngay, chi
¢6 2 mau phan tich 6 gid tri EDI vugt hon Tiéu chudn an toan thuc phdm Chau Au & muc 0,523
ugkg~! thé trong/ngay va 0,877 ug.kg~! thé trong/ngay. Nhin chung, ham lugng bén nguyén t6
doc hai trong mau ca thu thap tai chg Dam, thanh phé Quy Nhon cho théy an toan cho nguai st
dung, dap mg Tiéu chuan an toan thuc pham Chau Au.

Tu khoa: Ca nglr (Thunnus albacares), chg Bam, nguyén té doc hai, Tiéu chudn an toan thuc

pham Chau Au

GIGI THIEU

Hai san la ngudn cung cép protein, acid béo omega-
3, acid béo khong bao hoa, vitamin, chit dinh dudng
vi lugng va da lugng trong ché d6 an udng ctia con
ngudi, la nguodn tiéu thu ngay cang ting cao trén thé
gi6i!. Néu trong khiu phin #n hing ngay, c4 dugc
sti dung nhiéu cé thé giup lam gidm cic bénh man
tinh va lam gidm bénh ung thu v, Ca ngii 1a mot

o trong nhiing loai ca dugc tiéu thu rong rai nhit trén

thé gidi, mot phan do chit lugng va huong vi cia nd.
Theo thdéng ké vao ndm 2015, tiéu thu cd ngu déng

12 hop trén thé gisi va Hoa Ky la rét cao, udc tinh binh

13

quéan ddu ngudi ti 1,0—1,36 kg/nim>.

Ngudn kim loai chinh trong mé ca néi chung va ca
ngtli néi riéng 13 tli 6 nhiém do méi trudng bién*. O
nhiém moi trudng nudc cua bién bat ngudn ti cic

ngudn ty nhién nhu kim loai bi ro6 ri ti 16p vo tréi
dét, cac hoat dong ctia con ngudi nhu chét thai cdng
nghiép, nudc thai do thi, ndong nghiép va chat thai
rdn®. Theo c4c nha dinh dudng, kim loai c6 thé chia
thanh hai nhém: nhém thiét yéu va khong thiét yéu.
Céc kim loai thiét yéu nhu dong (Cu), selenium (Se),
sit (Fe), crom (Cr), mangan (Mn) va kém (Zn), cac
kim loai ndy déu quan trong cho qud trinh trao déi
chat trong co thé. Cic kim loai khong thiét yéu nhu
nhém (Al), vanadium (V), crom (Cr), coban (Co),
nickel (Ni), arsenic (As), molypden (Mo), cadmium
(Cd), antimon (Sb), thity ngan (Hg), chi (Pb) 1a khong
can thiét cho qud trinh phét trién ctia con ngudi, c6
thé gay nguy hai dén stic khoé khi ham luong ton du
cao®’. Trong nhiing kim loai khéng thiét yéu, c6 4
nguyén t6 As, Cd, Pb va Hg dugc WHO xép vao nhom
ddc hai bang A, 14 nhiing nguyén t6 doc vi lugng, nén

Trich dan bai bao nay: Hai N V, Sang N T M, Thi N Q, San N A. Phan tich ham lugng cac nguyén té déc
hai bing ky thuat huynh quang tia X phan xa toan phan (TXRF) trong ca ngif (Thunnus albacares)
danh bat & viing bién Quy Nhon (tinh Binh Pinh) . Sci. Tech. Dev. J. - Nat. Sci. 2024; ():1-9.
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cho du ham lugng nho cing cé thé anh hudng dén
stic khoe ctia ngudi stt dung.

Mic du céc kim loai vi lugng doc hai thudng ton
tai v6i ham Iugng thép trong moéi trudng dai duong,
nhung ching dic biét nguy hiém do dic tinh tich
lay sinh hoc va ngung tu sinh hoc trong chudi thic
an®. Tiéu thu thyc phdm c6 chtia kim loai doc c6
thé gay ra cdc mdi nguy hiém cho stic khde con ngudi
nhu r6i loan chiic ning thin va ung thu trong truong
hgp bi nhiém Cd’; bénh Alzheimer, trong trudng
hop nhiém Hg '%; khiém khuyét vé nhén thiic va thin
kinh trong trudng hgp nhiém Pb!!; thay d6i sic t6
va chiing day sting trong trudng hgp nhiém arsenic
(As)'? v.v.. Vi thé, Co quan Bao vé Moi truong Hoa
Ky (USEPA), T6 chiic Luong thyc va Nong nghiép
(FAO) va WHO d4 dua ra cac gi6i han tiéu chuén
ham lugng cdc nguyén t6 trong ca ngti nhdm khuyén
cdo nguy co anh huong dén stc khoe cua ngudi tiéu
diing '3,

Ham lugng cac nguyén té vi lugng doc hai trong ca
ngti ¢6 thé khdc nhau tuy theo vi tri ddnh bat, kich
¢ cd, mua vy danh bit. Da c6 nhiéu nghién ctiu lién
quan dén van dé nay dugc thuc hién & cic qudc gia
khac nhau!*~'°. Ham lugng cia cdc nguyén t6 doc
hai thuong dugc phén tich bing céc kj thuat phan
tich nguyén ti nhu phén tich khéi phé ké (ICP-MS),
phén tich két hgp quang phd phat xa plasma véi hé
théng cdm ting (ICP-OES), quang phé hip thu nguyén
tti (FAAS)'7~1°. Mot trong nhiing han ché clia cic
phuong phap nay la viéc chu&n bi mau phén tich kha
phtic tap, diéu nay c6 thé dugc khic phuc bing ky
thuat huynh quang tia X phan xa toan phan (TXRF).
TXRF dua trén viéc ghi nhan céc tia X ddc trung phat
ra tlt cic nguyén t6 c6 trong mau. Mot uu diém nita
cia TXRF la c6 khd nidng phan tich dong thoi da
nguyén td v6i thoi gian phan tich nhanh, d¢ nhay ctia
phuong phap c6 thé dat dén muiic ham lugng ppb.
MAu cd ngu dugc thu thap ti chg Pam & thanh phé
Quy Nhon, tinh Binh Dinh nhim xdc dinh ham lugng
ctia cac nguyén t6 c6 kha ning gay doc gém As, Cd,
Pb va Hg, tii d6 danh gid muc d¢ an toan ciing nhu
nhiing rti ro tiém 4n lén stc khoe ngudi tiéu dung,
néu cd, khi tiéu thu thyc phm nay.

VAT LIEU VA PHUONG PHAP

Thu thap va chuéan bi mau phan tich

04 con cé ngti dai duong vay vang (Thunnus albacares)
(Hinh 1) dugc danh bt tit ving bién Pong Viét Nam,
khoéi lugng trung binh 18 kg/con. Ca dugc mua tit
chg Pam, thanh ph6 Quy Nhon, tinh Binh Pinh; ngay
mua cd: 16/02/2024. Céch ldy miu tai chg: st dung
dao nhuya, khong bi nhiém kim loai, d€ cat 14y 1,0 kg

thit cd tit co lung clia mdi con cd ngii. Mau dugc
cho vao tai nhua c¢é ddn nhan, dit trong thung kin,
giti ¢ nhiét do0 dong lanh va van chuyén tryc tiép vé
phong thi nghiém dé tién hanh cic budc tiép theo
nhdm phén tich ham lugng cic nguyén t6 can quan
tam.

Tao mau trong phén tich TXRF: Tu 1 kg thit ca dugc
14y tui co lung ctia mdi con, dem rtia nhiéu lan bing
nudc cit d€ tranh nhiém ban do vin chuyén tit chg vé
phong thi nghiém. Tiép theo, stt dung dao nhuya cit
ldy phén gitia ctia khéi co lung nay, chia nhé thanh
30 méu véi khéi lugng méi mau 500 mg (t6ng s6 mau
phén tich ctia 4 con cd ngti la 120 mau), sau d6 dong
nhdt mau. Cach dong nhit mau cd nglt bing mdy
phd miu vi séng MARS 6 nhu sau: cho méu ca ngu
(500 mg) cung véi 10 mg HNO3 65% (Merck), cho
vao binh phd mau vi song, vAn hanh médy phd mau véi
thoi gian ting nhiét trong binh phd mau tit nhiét do
phong dén nhiét d6 200°C 1a 15 phat, thoi gian G &
nhiét do nay la 25 phut, sau d6 lam nguéi ty nhién
dén nhiét d6 phong. Sau khi két thuc qud trinh phd
mau, mau cd nglt da dugc dong nhit hoan toan.

Dé phén tich trén hé TXRE méu cd ngui sau khi phd
mau vi séng cdn thém dung dich chuidn ndi nhim
xac dinh ham lugng ctia cdc nguyén t6 cdn quan tam.
Chuin noi Ga dugc thém nhu sau: 0,15 chuin ndi Ga
ham lugng 10 ppm trdén véi 1,35 ml mau cé di dong
nhdt, dugc hén hgp 1,50 mL dung dich mau ¢6 ham
lugng Ga 1 ppm. Hén hgp nay tiép tuc duge dong
nhét bang may lac tron - Ms 3 Basic - 00036170A0 -
IKA trong thoi gian 5 phut. Sau do, st dung pitpet ldy
10 L hén hgp nay nho 1én dia thach anh, séy kho &
nhiét d6 30°C trong thoi gian 25 phut, lic nay mau da
kho va tién hanh do phd TXRE

Hé phé ké huynh quang tia X phan xa toan
phan (TXRF)

Ham lugng nguyén t6 doc hai trong cdc mau ca dugc
do bing ky thuit TXRF tai phong thi nghiém cua
Khoa Vit ly va Ky thuat Hat nhan, Truong Dai hoc
Da Lat. Hinh 2 13 hé TXRF S2 PICOFOX™ sit dung
trong phan tich.

Hé phd ké TXRF loai S2 PICOFOX™ do Brucker
(Ptic) san xudt, loai dit mau ty dong, la hé thdng
phén tich ban ty dong, phéan tich dinh tinh va dinh
lugng dong thoi nhiéu nguyén td, ngudng phat hién
dén ppb (ug.kg™"), phan tich nguyén t& trén dai rong
ti Al dén U. Céac bo phén chinh ctia hé gébm: 6ng
phét tia X st dung bia molipden véi ning lugng phat
khoang 17,5 keV (Kot; = 17,479 keV, Koy = 17,374
keV), lam viéc & diéu kién dién ap 50 kV, dong dién
1000 i A; bd loc don nang 1a tinh thé da 16p lam béng
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(®)

Hinh 1: C4 ngUr vay vang va thit ctia né sir dung trong phan tich. (a): Ca nglit nguyén con; (b): Mau thit ca ngur Iy

tU co lung.
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Hinh 2: Hé phd k& huynh quang tia X phan xa toan phan TXRF PICOFOX S2TM. 1: Diéu chinh giao dién; 2: Hé phé
k&; 3: Phan mém diéu khién; 4: Khoéa khéi ddong nguén; 5: Bén hién thi; 6: Cng dat mau.

136 kim loai dong; detector thu nhéan tia X 1a detector ban
137 dan silic loai uén cong tinh thé (SDD). Trong thuc
138 nghiém, moi mau dugc do trong thoi gian 10 phut,
139 phd TXRF sau khi ghi nhin dugc xu ly bing phan
10 mém chuyén dung S2 PICOFOX %°.

141 Tinh ham lugng nguyén t6 va giéi han phat hién
2 trong phép phan tich TXRF

143 M6i quan hé gitta cuong do tia X déc trung va ham
14 lugng nguyén té dugc tinh bai phuong trinh (1) 20

1

=

I; =S; xC; xA; (1)

I;: cudng d6 huynh quang tia X clia nguyén t6 i; C;:
ham lugng nguyén t6 i trong mau phan tich; S;: d6
nhay ctia hé do d6i v6i nguyén t6 i; A;: hé s6 hiéu
chinh sy suy gidm ctia biic xa kich thich va tia X huynh
quang bén trong mau.

O phuong phap TXRE, d€ tinh ham lugng céc nguyén
t6 trong mau thi thuong thém vao miu da dong nhét
mot lugng nguyén t6 khong c6 trong thanh phan ctia
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mau, nguyén td nay cé nang lugng phit tia X dic
trung nho hon ning lugng phat tia X ctia vat liéu lam
anode ctia hé pho ké, goi la nguyén t6 chudn ndi. Him
lugng cta cdc nguyén t6 trong mau dugce tinh thong
qua ham lugng nguyén t6 chuén ndi theo cong thic
(2)%:

C— Cys.N;.Sis

= 2
S NS )

Crs: ham lugng nguyén t6 chudn ndi; N;: s6 dém tai
dinh cta nguyén t6 cdn quan tam; Nyg: s6 dém tai
dinh ctia nguyén t6 chudn ndi; Sy, Sy 1an lugt 1a do
nhay tuong ddi cia nguyén t6 chudn noi va nguyén té
cin phén tich.

Gidi han phat hién dugc xac dinh dya trén s6 dém
thong ké tai dinh va s6 dém phong theo cong thic
(3)20.

3.Ci.\/Npg

i

LLD; = (3)
LLD;: gi6i han phat hién ctia nguyén t6 i; C;: ham
lugng ctia nguyén t6 i; N;: s6 dém tai dinh ctia nguyén
t0 i; Npg: s6 dém tai phong dudi dinh.

Phuong phap théng ké

Théng ké 1% dugc st dung d€ dénh gi4 tinh khong
déng nhat?!
khong dong nhit dugc xem xét véi gid tri 12 > 50%,
sai 8§ chuén dugc tinh bing do léch chuédn 22 Phan
tich thong ké dugc thyc hién bing phdn mém STATA
phién ban 12.0. D€ danh gia mdi lién quan gitta ham
lugng kim loai thi phén tich hoi quy tdng hop di dugc
st dung21 . Vikhu vuyc phan bé va danh bét cd ngii 1a
viing bién tinh Binh Pinh, nén viing khao sat khong

ctia két qua. Trong nghién ctu nay, tinh

dugc xem 1a mot nhém nho trong phén tich téng hgp,
do d6 két qua dugc coi la c6 y nghia khi gid tri p < 0,05
(ticla o = 0,05).

Uéc tinh nguy co khdng gay ung thu tirham
lugng cac nguyén té doc hai

Kha ning khong giy ung thu ¢ ngudi tiéu dung khi
sti dung ca ngli dugc udce tinh theo chi s6 nguy hai
(Target Hazard Quotient, THQ) **> nhu sau:
EpEpFirC
RrpBWT,

THQ = x 1073 (4)
Ep: 13 tin sufit phoi nhiém (365 ngay trong nim);
Ep: thoi gian phoi nhiém tuong duong véi tudi tho
trung binh clia con ngudi (¢ Viét Nam, theo thdng
ké ndm 2023, tudi tho trung binh 1a 73,7 ndm); Fjg:
muc tiéu thu binh quan ddu nguoi (gam/ngay); C.
ham lugng kim loai (mg.kg*1 thé trong/ngay); Rrp:
ham lugng cho phép qua dudng 4n uéng (mg.kg !
thé trong/ngay).

Cac ham lugng cho phép qua duong dn udng déi véi
As, Cd, Hg, Pb lan lugt 1a 3x1074, 1073, 3x1074,
4x10™* mgkg~! thé trong/ngay’*. BW la trong
lugng trung binh cta ngudi; T, = EF x Ep la thoi
gian tiép xdc véi chat giy ung thu (gia dinh 1a thoi
gian sudt doi, tic la 73,7x365 ngay). Gia dinh khoi
lugng trung binh ctia ngudi Viét Nam & tré em va
ngudi trudng thanh 14n lugt 1a 12 kg va 65 kg.

Uéc tinh muic tiéu thu ca ngir déong hép

Vi khong c6 s6 liéu thong ké mic d st dung ca ngu
tryc tiép qua danh bat, nén nghién clu nay dung s
liéu thong ké lugng binh quén tiéu thu c4 ngui da dong
hop. Theo théng ké nam 2018, trong tdng s6 156
triéu tdn ca dugc con ngudi st dung, tuong duong
v6i ngudn st dung hang nam udc tinh la 20,5 kg ca
binh quén d4u ngudi. Trong dd, lugng ca ngli danh
bat dugc khoang 85% tdng lugng cd, nhu vay trung
binh khoang 17,5 kg c4 ngit méi ngudi st dung hing
nim, tic khoang 48 gam/ngay?°. Vi vdy, ta c6 thé
dung gid tri Fjg = 48 gam/ngay d€ tinh todn céc dnh
hudng néu co ctia cac kim loai doc hai khi st dung cé
ngti.

Téng s6 nguy hai lén co thé (TTHQ)

TTHQ la téng s6 nguy hai 1én co thé cua cic kim
loai?®, dugc tinh duéi dang téng nguy hai dén stic
khoe ctia tat cd cac kim loai dugc xem xét trong
nghién ciu:

TTHQ = THQus+THQp,+THQp,+THQcy (5)

Du doan nguy co gay ung thu

Nguy co gy ung thu dugc du dodn bing cach st dung
chi s6 lugng kim loai udc tinh hdp thu hang ngay
(EDI). EDI ctia As, Pb, Hg, Cd khi an ca ngli dugc
udic tinh theo cong thtic (6)27:

(6)

EDI: lugng kim loai udc tinh hdp thu hang ngay
(mg.kg_l thé trong/ngay); Fjg: mic tiéu thu binh
quan dau nguoi (gam/ngudi/ngay); C: ham lugng kim
loai tinh bing mg.kg™! mé tuoi.

Nguy co gay ung thu ctia As trong cd ngti dugc tinh
béng cach sti dung gia tri nguy co ung thu tich lay sudt
doi (ILCR) theo cong thiic (7) 28,

ILCR =EDI x SF (7)

SF: hé s6 d6 doc (mg.kg_1 thé trong/ngéy)_'
dugc dinh nghia la rai ro giy ra bdi liéu trung
binh tron d6i?°. SF ctia As 1a 1,5 (mg.kg*1 thé

trong/ngay) ! 3.
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KET QUA VA THAO LUAN

P anh gia diéu kién hoat déng ciia hé phan
tich TXRF

DEkiém tra, danh gid kha nang phan tich ctia hé phd
ké TXRF thi viéc xdc dinh gidi han phat hién (LLD) va
giéi han dinh lugng (LOQ) 14 c4n thiét. Theo khuyén
cdo ctia nha san xuit hé TXRE mau K-raff (miu chuin
gdm 10 nguyén t3 v6i ham lugng chuén do nha san
xudt cung cdp) can dugc kiém tra trudc khi tién hanh
xdc dinh ham lugng cdc nguyén t6 trong mau phén
tich. Tién hanh do mu K-raff trong thoi gian 10 phit,
ldp lai 3 14n do, gidi han phat hién dugc tinh tii cong
thiic (3). Két qua do dugc trinh bay ¢ Bang 1.

Két qua Bang 1 cho théy tt ca 10 nguyén t6 trong mau
chuén K-raff déu dugc phét hién véi sai s6 16n nhét [a
9,7 % (nguyén t6 Mn). Két qua nay dap ting véi yéu
cdu kiém tra khé ning phan tich theo tiéu chuén cua
nha suét thiét thiét bi'”.

H am lugng cac nguyén t6 trong mau ca ngur

Tién hanh dit 25 dia mang mau vao khe dit mau dé
thuc hién viéc do va thu nhan phé TXRE, thoi gian do
tiing mau 1a 10 phut. Bang 2 trinh bay két qua phan
tich ham lugng ctia 4 nguyén t6 doc hai la As, Hg, Cd,
Pb trén co lung ctia cd ngti vay vang thu mua tai chg
DPam, thanh phé Quy Nhon, tinh Binh Pinh.

Arsenic (As)

Ham lugng As cla tit cd cic mau phan tich déu cao
hon nguong phat hién. Ham lugng trung binh ctia
As trong cic miu khao sat 12 0,9340,02 mgkg~! mo
tuoi. Két qua phan tich As kha tuong dong véi két qua
phén tich trén hailoai ca ngti Thunnus obesus va Thun-
nus thynnus thu thap tii cic nha hang Nhat Ban ¢ Han
Qudc, v6i ham lugng As phan tich dugcla 0,98 £ 0,47
mgkg~! mo tuoi'®. Theo cic nghién ciu trudc day
trén cac mau cd, hau hét As (khodng 95%) dugc tim
thdy trong mau phén tich la hop chat hiiu co, thi du
cdc hgp chét arsenobetain, arsenocholine va arseno-
suga. O dang hop chit hitu co, As it doc va nhanh
chéng bi dao théi khoi co thé con ngudi, nén it quan
trong khi ddnh gi4 an toan thuc phdm?>!. Vi thé, gi6i
han t6i da clia As hitu co d6i véi cac loai ca khong
dugc quy dinh. Tuy nhién, lugng con lai (khoang
5%) la nhiing dan xudt vd co c6 thé gay doc hai véi
nguodi tiéu dung. Dua trén két qua phén tich dugc,
ham lugng As dang vo co 1a 0,05—0,10 mgkg™!, gi4
tri trung binh ctia As v6 co 1a 0,05 + 0,02 mg.kg™!
mo tuoi clia cd ngli (Bang 2). Theo mot s6 nghién
ctiu khéc, § mot s6 viing ddnh bat khic nhau thi ham

lugng As v6 co trong mo tuoi clia cd ngli vay vang
tuong doi cao, thi duy, gid tri As dang v6 co1a 1,30 &
0,34 mg kg~ ! moé tuoi ctia c4 ngit & Aracaju, Sergipe,
dong bic Brazil*%; 3,78 & 2,24 mg.kg ! & Tay Bic Tay
Ban Nha '%; 3,47 + 0,21 mg kg ~! & cing cé Jakarta, In-
donesia®3; 2,24 4 0,66 mg kg~ & khu vyc phia dong
Théi Binh Duong xung quanh Mexico 4. Theo gié tri
cho phép, lugng As t6i da trong ché d6 an udng hang
ngay khéng vuot qué 0,3 ugkg ™' thé trong/ngay>*.
Két qua tinh toan EDI theo Cong thtic (6) cho thdy
lugng As vo co trong cdc mau ca khdo saty thdp hon
nhiéu so véi gid tri cho phép & tit cd cdc mau mo cé
ngli (& ngudi 16n: 0,037 ug.kg™! thé trong/ngay, tré
em: 0,133 ugkg™! thé trong/ngay).

Cadimium (Cd)

Két qua phan tich Cd dugc trinh bay & Bang 2. Cé
khoang 40% cac mau phén tich c6 ham lugng Cd trén
ngudng phat hién, tit cad cdc miu nay déu cé ham
lugng duéi mtc t6i da cho phép (1 ugkg™!) theo
tiéu chufn ctia Lién minh Chau Au d6i véi ca ngii ®°.
O céc khu vic déanh bit khac nhau vi trong céc san
phdm thuay san khéc, ham lugng Cd dugc phat hién
c6 két qua gan gidng v6i nghién ctiu nay. Thi dy, mic
Cd 12 0,01 £ 0,01 mg.kg™! va 0,02 + 0,02 mgkg™!
mod tuoi trong thit va mo6 viing bung clia cd ngu vay
vang thu mua tai chg ca & Sri Lanka (Indonesia) 36 vy
& Galicia (Tay Ban Nha) 32 ham lugng trung binh ctia
Cd 14 0,03 + 0,03 mgkg ™! trong cac loai ca ngit vin
(Katsuwonus pelamis), cd ngl vy vang, ca ngli mat to
(Thunnus obesus) & Ecuador’. Tuy nhién, ham lugng
trung binh ctia Cd kha cao (0,25 £ 0,21 va 0,23 £ 0,20
mg.kg ™! mo tuoi) trong thit ca ngii viy ving & bs bién
phia tiy An D6 Duong, eo bién Mozambique va viing
bién xung quanh ddo Reunion; hon niia cdc mau cé
khéo sat déu cho théy lugng Cd tang 1én rit nhiéu
14n trong gan c4 (138 4 60 va 126 + 130 mg.kg ™! mo
tuoi) 8.

Thiy ngdn (Hg)

Két qua phan tich cho thdy ham lugng Hg trong hau
hét cac mau (93%) déu thip hon LLD (0,22 mg.kg ™!
), do d6 khong thé thuc hién dugc phan tich thdng
ké. Lugng thuy ngan dugc phat hién thidp hon gidi
han theo tiéu chufn cho phép & Bang 2 (1,0 mg.kg™!
) trong tt c cdc mu c4 khio sit. & mot s6 nghién
ctiu trude day trén thé gidi, lugng thuly ngén phan
tich dugc dudi mtic cho phép theo tiéu chudn. Trong
nghién ctiu ndm 2013, ham lugng Hg trong thit ca
ngli vy vang 14 0,30 + 0,14 mgkg~! mé tuoi tai
cac khu vic Galle, Mutwal, Negombo va Trincoma-

lee ¢ Sri Lanka®®. Ham lugng niy ciing gin nhu
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Bang 1: Két qua phan tich dinh lugng (mg.kg ') cia mau K-raff bing hé TXRF S2 PICOFOX™

Stt Nguyén t& Ham lugng chusin  Ham lugng phan  Giéi han phdt  Saisd
(ppm) tich (ppm) hién (ppm) (%)
1 Ti 1,000 1,000 0,030 0,0
2 \Y% 1,000 0,965 0,030 3,5
3 Cr 1,000 0,966 0,030 3,4
4 Mn 1,000 0,903 0,020 9,7
5 Fe 1,000 0,966 0,020 3,4
6 Co 1,000 0,941 0,020 5,9
7 Ni 1,000 0,945 0,020 55
8 Cu 1,000 0,925 0,010 7,5
9 Zn 1,000 0,927 0,010 7,3
10 Rb 1,000 0,907 0,010 9,3

Bang 2: Ham lugng cia mot s6 nguyén té déc hai (mg.kg~! mé tuci) trong mé ca ngir vay vang (Thunnus

albacares)
Ham lugng As Cd Hg Pb
Téng As v co (5% cula
téng ham lugng)

Gia tri trung binh =+ sai s6 0,93+0,02 0,05+0,02 0,03+0,01 NA 0,08+0,02
Ngudong phat hién (LLD) 0,12 - 0,02 0,22 0,06

Gid tri nho nhét 0,61 - 0,03 0,34 0,06

Gid tri 16n nhat 1,93 - 0,10 0,83 0,16

Gi6i han cho phép - - 0,10 1,00 0,30

NA: khong xdc dinh dugc (vi 93% mau phén tich déu thdp hon LLD).

khéng déi khi khao sat ldp lai & nhiing viing nay nim
20233°, Nhin chung, ham lugng Hg trong thit c4 ngli
tuong doi thdp, dudi ngudng cho phép st dung, thi
du ham lugng thlly ngan trong thit cd ngli vdy vang
danh bat tai cang cd Jakarta & Indonesia la 0,68 +
0,08 mg.kg~!1°, 0,60 4 0,15 mg.kg~' trong thit c4
ngli & Aracaju, Sergipe, dong bac Brazil 310,55 4+ 0,43
mgkg~! trong thit c4 ngii viy vang va 0,40 =+ 0,31
mg.kg ™! ctia c4 ngili vin d4nh bit & Foggia, Y. Vi
héu hét cdc mau cd nglt ¢6 ham lugng Hg phan tich
thép hon LLD, nén gia tri EDI dugc tinh d6i véi Hg
bang cach st dung mot ntia gid trj LLD. Két qué cho
thdy trong hau hét cac mau ca ngit (93%) c6 gia tri
EDI thdp hon gid tri cho phép qua dudng &n udng
(0,3 pgkg™! thé trong/ngay). Thi du, EDI & ngusi
16n va tré em lan luot 1a 0,081va 0,293 ;,Lg.kg_l thé
trong/ngay, chi c¢6 2 mau cd khao sat.co gia tri EDI
cho ngudi 16n va tré em 12 0,523 va 0,877 ug.kg ™! thé
trong/ngay. Nhung két qua phén tich & 120 méu ca
ngu cho théy, ham lugng cta Hg déu dudi muc cho

phép t6i da (1,0 mgkg™!), do d6 vé co ban ching
khong gay ra tic dong c6 hai cho ngusi tiéu diing *°.

Chi (Pb)

Trong s6 cac mau ca khao sat, ¢6 22% s6 lugng mau
c6 ham lugng Pb thip hon ngudng phat hién (0,06
mgkg™!), gi4 tri ham lugng Pb phan tich dugc ti
0,06 dn 0,16 mgkg~'. Két qua khao st ciing cho
thdy khong c6 mau nao c¢é ham luong Pb vugt qua
gid tri giéi han cho phép déi véi cac loai ca ngir 1a
0,3 mgkg~! (Bang 2). O cic nghién ctu trude day
c6 két qua tuong dong vé ham lugng Pb trong md
ca ngu, thi du trong thit ca ngt vay vang la 0,09 £
0,12 mg.kgf1 mo tuoi tai cac khu vic Galle, Mutwal,
Negombo va Trincomalee & Sri Lanka, va Aracaju,
Sergipe & déng bic Brazil *2; ham lugng Pb tuong tu
ciing dugc phat hién trong mé viing bung ctia ca ngit
vay vang dugc thu thap ti chg cd & Sri Lanka (0,06
+ 0,06 mgkg™1)3°, 0,07 + 0,06 mgkg~! trong thit
c4 ngli vay vang dugc thu thép tai Pong Thai Binh
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Duong, thanh phé Manta ctia Ecuador?!. Gia tri
EDI ctia Pb cho phép véi ngudi 16n 13 0,16 pgkg™!
thé trong/ngay va d6i véi tré em 13 0,26 ugkg~! thé
trong/ngay *2. So véi két qua phan tich trong nghién
ctiu nay thi EDI ctia Pb dui6i ngudng cho phép (ngudi
16n va tré em lan lugt 1a 0,059 va 0,21[,£g.k§f1 thé
trong/ngay), nhu vay rét an toan cho ngudi st dung.

Panh gia rui ro stic khée khi an ca ngur

Uéc tinh nguy co khéng gdy ung thu

Dé danh gid rui ro khong giy ung thu va gy ung
thu khi st dung cd, gid tri THQ thuong dugc su
dung?%?743, Khi xét dén gi4 gia tri THQ ctia kim loai
bat ky < 1 thi tdc dung phu kho c6 thé xay ra, nhung
néu THQ > 1 thi tic dung phu c6 thé xdy ra. Ngoai
ra, khi TTHQ > 10, nguy co gy hai dén stic khoe
cao d6i v6i nhém ngusi bi phoi nhiém*4. Théi gian
song trung binh ctia ngudi Viét Nam la 73,7 nam, st
dung cd ngtli toan thaoi gian ciia mot ndm (365 ngay),
giad dinh toan bo thoi gian sinh s6ng déu st dung ca
ngt, thi két qua tinh todan THQ tli nghién ctiu nay &
ngudi 16n trén cac kim loai As, Cd va Pb lan lugt 1a
0,12, 0,02 va 0,15; d6i véi tré em 1a 0,67, 0,12 va 0,80.
Tht ty sdp xép gidm dan ctia déng gdp cdc kim loai
dya trén THQ & ca nhém tudi ngudi 16n va tré em 1a
Pb > As > Cd. Két qua nay tuong tu & mot s6 nghién
ctiu trude day vé danh gid nguy co khong gay ung thu
do dn udng, su dong gop vao téng s6 nguy hai 1én co
thé ctia cic kim loai (TTHQ) d6i v6i Pb va As ludn
cao hon so véi cac kim loai khac mac dit ham lugng
ctia chting ¢6 thé thip hon.

Ué'c tinh nguy co khéng gdy ung thu

As dugc Co quan quéc t€ phan loai 1a kim loai gay
ung thu (IARC)*. ILCR cia As & ngudi 16n va tré
em lan lugt1a 3,21 1075 va 4,18 107>, Gid trj ILCR
th4p hon 1,00x 1079 cho thdy nguoi tiéu ding dang
& trong gidi han an toan, nhung néu gid tri nay cao
hon 1,00x10~* thi ngudi tiéu dung c6 thé gip rai
ro. Gi4 tri ILCR cao hon 1,00x 10~ cho thiy nguoi
tiéu dling c6 nguy cd mic bénh ung thu nhiéu*®. Tu
két qua trong nghién ctiu nay, ngudi 16n va tré em &
Viét Nam néu stt dung lién tuc cd ngit hing ngay thi
ILCR ctia ngudi 16n va tré em c6 thé 1a 5,54x107°
va 2,00x10™*, Nhu vay, v6i ngusi 16n thi chi s6 nay
van con 6 trong viing an toan, nhung véi tré em thi c6
nguy co vé stic khée?”. Vi vay can kiém soét lugng c4
ngti d6i voi d6i tugng st dung la tré em néu dung kéo
dai va véi liéu diing cao.

KET LUAN

Bai bdo trinh bay viéc st dung ky thuat huynh quang
tia X phan xa toan phan (TXRF) d€ phéan tich ham

lugng cta bén nguyén t6 doc hai gobm As, Cd, Hg va
Pb trong mo ca ngti vay vang thu mua tai chg Pam,
thudc thanh ph6 Quy Nhon, tinh Binh Pinh. Két qua
phan tich cho thiy ham lugng cic nguyén t6 trén déu
thép hon ngudng cho phép theo Tiéu chuin An toan
thuc phdm Chau Au. Khi so sanh ham lugng bén
kim loai trén véi ham lugng phan tich dugc ¢ mot
s6 nghién ctiu tuong dong trén thé gidi cho thiy, ham
lugng cic kim loai trong khao sit nay gin bang véi
mot s6 liéu khao sat & Han Qudc, Indonesia, nhung
thip hon moét s6 ving nhu An Do, Tay Ban Nha,
Brazil, Dong Théi Binh Duong. Két qua khao sat ham
lugng cac nguyén t6 As, Cd, Hg va Pb da giap danh gia
céc chi s6 nhu lugng kim loai udc tinh hdp thu hang
ngay (EDI), nguy hai stic khoe déi véi tiing kim loai
(THQ), t6ng s6 nguy hai 1én co thé ctia cac kim loai
(TTHQ), nguy co ung thu tich liy sudt doi (ILCR).
Két qua tinh todn cho théy cac chi s6 nay déu duéi
ngudng cho phép theo Tiéu chuén An toan thyc phdm
Chau Au. Nhu véy, qua khao sit ham ligng bén
nguyén t6 As, Cd, Hg va Pb c6 trong ca ngii ban tai
chg Dam, thanh phé Quy Nhon, tinh Binh dinh cho
théy cdc gid tri ghi nhan dugc déu thdp hon ngudng
stt dung cho phép, diéu nay gop phin xac dinh tinh an
toan clia cdc san phdm ca ngli ddnh bt tai viing bién
Binh Dinh (Viét Nam).

LO1 CAM ON

Nhoém téc gia chan thanh cdm on Trudng Pai hoc ba
Lat da cho phép thuc hién dé tai ciia nghién ctiu nay.

XUNG POT LO1iCH

Céc tic gia dong y khong c6 bat ky xung dot 1gi ich
ndo lién quan dén cac két qua da cong bé.

DONG GOP CUA CACTACGIA

Nguyén Van Hai thuc hién céc thi nghiém, thu thép,
xti ly cac dii liéu va viét ban thdo. Nguyén Thi Minh
Sang, Nguyén Quang Thi hé tr¢ thuc nghiém, xu ly
cdc dii liéu. Nguyén An Son déng vai tro dinh huéng,
1én ké hoach nghién cttu, phén tich cac két qua nghién
ctu, hoan chinh ban thao.
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ABSTRACT

Tuna (Thunnus albacares) contains omega-3 fatty acids that help improve heart health and reduce
cholesterol. Yellowfin tuna also has high protein content and low calories. However, some harmful
elements, if present in large quantities in tuna meat, could affect consumers' health. According to
the World Health Organization (WHO), four elements including arsenic (As), cadmium (Cd), mer-
cury (Hg) and lead (Pb) are classified as toxic elements in category A. This paper presents the use
of total reflection X-ray fluorescence spectroscopy (TXRF) to analyze the concentration of these
elements in the fresh muscle tissue of tuna collected at Dam Market, Quy Nhon City, Binh Dinh
Province. The results showed that the concentration of toxic elements in the fresh tuna muscle
samples were: As (inorganic arsenic compounds): 0.05 & 0.02 mgkg~!, Cd: 0.03 + 0.01 mgkg ™"
, Pb: 0.08 4 0.02 mg.kg~!. As stated by the European Food Safety Authority (EFSA), the estimated
daily intake (EDI) allowances for the above elements were as follows: As (inorganic arsenic com-
pounds), Cd, Pb, and Hg should not exceed 0.3, 1.0, 0.4 and 0.3 ugkg~! body weight/day, re-
spectively. The calculated EDIs in this observation were: i/ As inorganic arsenic compounds for
adults: 0.037 ugkg~! body weight/day, children: 0.133 ugkg~! body weight/day i/ Cd: adults:
0.022 ugkg~! body weight/day, children: 0.080 ugkg~! body weight/day. iii/ Pb for adults: 0.059
ugkg~! body weight/day, children: 0.21 pgkg~! body weight/day. Similarly, for Hg, the average
concentration in this observation was below the lower limit of detection and permissible value.
The EDI was lower than the reference value in most studied tuna samples (93%), specifically for
adults: 0.081 ugkg~! body weight/day, children: 0.293 ugkg~! body weight/day. There were
2 samples that exceeded the European food safety standards, with levels of 0.523 pg.kg~!body
weight/day and 0.877 pg.kg~! body weight/day. Therefore, the analysis results of the concentra-
tion of four toxic elements in tuna samples purchased at Dam Market, Quy Nhon City, Binh Dinh
rovince showed the safety for consumers and could meet the European food safety standards.
Key words: Tuna (Thunnus albacares), Dam market, toxic elements, European food safety stan-
dards
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