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Phan tich methyl thuy ngan va thuy ngan
tong trong thily hai san bang
k¥ thuat dong chay két hop pho hap thu
nguyén tor hda hoi lanh

Nguyén Vin DPong, Lé Thi Huynh Mai, Huynh Vinh DPtc, H6 Thi Hong Diém,
Nguyén Thanh Phuong

Tém tit — Methyl thity ngan (MeHg) va thily ngin
tong s6 trong cac loai hai sin dwgc xic dinh bing
phuong phap phd hip thu nguyén tir héa hoi lanh
ding chit khir NaBHs. Methyl thiy ngin dwgc ly
trich bang HBr 47% va hop chit MeHgBr dugc chiét
dinh lwgng vao toluene. MeHgBr trong pha toluene
dwoc chiét ngwge vao pha nwée chira L-cysteine.
Phirc MeHg-L-cysteine va cic hop chét hitu co trong
pha nwée dwge oxy héa bing KMnO4«/H.SOs dé
chuyén thanh Hg?*. Miu hii san dwoc vd co héa true
tiép trong HNO3:HCI (1:3) thanh Hg?* cho phan tich
thity ngan tong s6. Giéi han phat hi¢n va giéi han xac
dinh ciia phwong phap phén tich déi véi MeHg lian
lwot 13 0,69 ng/g va 1,3 ng/g (tinh theo Hg). Hiéu suit
thu hdi ciia quy trinh phan tich ddi véi MeHg va Hg
tong s6 1an lwot 1a 96,5-105% va 93-101% trong
khoéng ndng dé 2-700 ng/g Hg. Ham lwong MeHg va
Hg tdng s6 trong cac loai hai san thong dung 13 1,2 —
483,5 ng/g va 4,0-663,4 ng/g.

Tir khéa — MeHg, téng Hg, thiiy hdi sin

1 MObAU

Tu xa xua tinh doc hai cua thuy ngén da dugc

con ngudi biét dén nhung ‘thuy ngan Van duoc

sir dung nhiéu trong doi séng va san xuat. Cac
dang thiy ngan déu giy ra anh hudng nghiém
trong dén strc khoe con ngudi va chét luong cia hé
sinh thai. Hién nay, thong tin vé nguyén dang cua
cic hop chit thiy ngin trong modi truong noi
chung va trong ca noi riéng dang 1a mdi quan tim
16n clia ca thé gidi vi kha ning tich liiy sinh hoc
qua chudi thirc an va doc tinh ciia cac hop chat nay
véi cac muc d9 khac nhau gay ra cho dong vat va
ca con nguoi [1].
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Théng qua chudi thirc an cac hop chat thily ngan
duoc tich liiy vao sinh vat, dac biét 1a ca, khi con
ngudi an ca phoi nhidm thily ngan, cic hop chat
thity ngén nhat 1a MeHg s& tac dong tiéu cuc dén
strc khoe gy ra hdu qua nghiém trong.

Hién nay, viéc xac dinh ham luong kim loai
nang trong thuc phim van dang 1a mot trong
nhiing moi quan tam trén toan cau, trong d6 van de
dinh danh va dinh lugng cic hop chét cua thuy
ngan dugc dac biét quan tdm. Trudc day cac tiéu
chuan danh gia thuy ngan trong thyc phim cia
Viét Nam chi dya trén chi tiéu thiy ngan tong sd,
gan déy cac nguyén dang thiy ngan dugc quan tam
nhiéu hon, cu thé 12 ham lwong methyl thuy ngan
trong thuc phdm vi dy 1a dang c6 doc tinh cao
nhit. Bé dap ung dwoc yéu ciu nay, cac phong thi
nghiém phan tich da va dang phat trién cac phuong
phép phan tich va thiét bi phan tich nguyén dang
Hg chu yéu dwa vao sic ky long (LC) ghép nbi
khéi phd ghép cdp cam tng cao tin (ICP-MS).
Viéc phén tich nguyén dang cac hop chat Hg dua
trén hé LC-ICPMS twong ddi phtrc tap va chi phi
mua sdm/van hanh thiét bi rat cao. Trong thuc té
Hg trong thyc pham ton tai chu yéu ¢ 2 dang:
methyl thily ngdn va thiy ngan v6 co [2] vi vay
gan day EU chip nhan phuong phap phén tich don
gian hon: phan tich Hg téng sd va riéng MeHg
trong d6 MeHg duoc tach khoi cac hop chat Hg vo
co bang phuong phap khong sic ky va phan tich
bang dau do du nhay va chon loc.

Hién nay céc thiét bi quang phé hap thu nguyén
tr ding ky thuat hoa hoi lanh (CV-AAS) rat phd
bién va co d6 nhay véi Hg rat cao du dap tmng yéu
cdu phan tich Hg trong thuy san. Do do, viéc
nghién ctru quy trinh phan tich riéng r& MeHg va
tong Hg trong thuy san trén thiét bj AAS 1a cin
thiét. Trong nghién ciru ndy, ching toi tién hanh
kiém dinh va hiéu lyc héa phuong phap phan tich
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T-Hg va MeHg trong thiy san theo phuong phap
CV-AAS.

2 VAT LIEU VA PHUONG PHAP
Héa chit

Tat ca dung dich dugc chudn bi trong nudc cat
mot 1an. HNO3 (65- 67%), HBr (47%), HCI (37%),
toluene, MeHgCIl, Hg?* 1000 ppm, KMnOy,
CH3COONa, Na,SO4 hang tinh khiét phan tich, L-
cysteine, NaBH; duoc mua ti hang Merck, Dirc.
Thiét bi

May phan tich thuy ngan chuyén dung FIMS
100 (Perkin Elmer) kem theo by autosample S10
tu dong ldy mau, loop 1iy miu dung tich 500 pL.
Can phan tich (Mettler Toledo, Switzerland) chinh
xac dén 0,1 mg, bé diéu nhiét (Lauda, Germany),
may vortex (WTW, Germany), may ly tdm va céc
dung cu thi nghi¢m thong thuong khac. May FIMS
100 van hanh dung khi mang Ar luu lugng 100
mL/phut, bom nhu dong 120 vong/phut.

LAy miu va xir Iy so b

Mau hai san dugc mua ngoai chg hodc siéu thi.
Déi véi cac ca thé co kich thude 16n thi chon mua
phan thit dn dwoc khoang 100-200 g. Di véi cac
¢4 thé nho thi chon nhiéu ca thé sao cho tong khi
lwong khoang 300-400 g.

Dao, thét va cbi xay déu duoc rira bing xa
phong, trang rira bang HNO3 10 % sau d6 rira lal
bang nude thudng va nude cat trude va sau moi
lan st dung.

Maiu c4 dugce rira sach, bo di phé”ln ndi tang,
xuong va da, chi gitr lai phan thit cho vao cbi xay
thit xay nhuyén. Mau sau khi xay cho vao tui
zipper, ky hiéu tén cho ting mau va bao quan
trong ta dong. Mau dugc rd dong tu nhién cho dén
nhiét do phong trude khi thyc hién xtr Iy mau.

Xir Iy miu xéc dinh Hg tong s()

Khoang 1 g (£0,0001 g) mau thiy san tuoi da
dong nhit duoc can vao ong thuy tinh 10 mL c6
ndp vin (loai ng ding phan tich COD), thém 2
mL HNO3:HCI (1:3), day nép, dé yén 30 phut. Khi
phﬁn ¢4 tan hoan toan, dich mau dugc dun trong 10
COD & 120 °C trong 2 gio. Mau duoc dé ngudi va
phan lipid dugc tach bo bang cach chiét 3 1an mdi
lan v6i 2 mL hexane. Pha nudc duge dinh mic 50
mL bing nudc cit. Dung dich nay sir dung dé xéac
dinh tong Hg trén thiét bi FI-CV-AAS.

Xir Iy miu xac dinh MeHg trong miu thiy sin

Khoang 0,7-0,8 g (¥0,0001 g) miu thuy san tuoi
dd ddng nhit dugc cho vao 6éng ly tim
polypropylene 50 mL. Sau khi thém 10 mL HBr
(48 %), hdn hop duoc lic xody (vortex) cho dén

khi mau tan hoan toan (1-5 phut). Dich miu dugc
vortex 10 phut véi 20 mL toluene 1di ly tdm
khoang 5 phut. Pha toluene dugc chuyén sang dng
ly thm khéc c6 sin 6 mL L-cysteine 1%. Phan dich
ca trong HBr dugc tiép tuc chiét 2 1an nita, mdi lan
v6i 15 mL toluene va pha toluene thu dugc tir cic
lan chiét dugc gop chung. MeHg trong pha toluene
dugc vortex vdi L-cysteine trong 5 phut va duoc ly
tam. Pha L-cystein dugc chuyén vao vial thiy tinh
40 mL va dugc thém 1 mL H;SO, dac, 4 mL
KMnO, 5% va 2 mL HCI 1%. Hon hop nay duoc
dun cach thity trong khoang 2 h & 95°C. Két tua
den MnO; duoc hoa tan hoan toan bé“mg mot lugng
tbi thiéu (2 giot) hydroxylamine 10% trong khoang
5 phat.

3 KET QUA- THAO LUAN
Xic dinh MeHg- t6i wu héa qua trinh chiét
16ng-léng
Ty 1¢ thé tich pha niedc: pha hitu co
Tbi wu ty 18 thé tich pha nudc/toluene va sb 1an
chiét dugc thuc hién trén dung dich MeHgCl tiéu
chuan 2,5 mL chudn MeHgCl 100 ppb + 10 mL
HBr 47% va mot thé tich toluene nhét dinh dugc
lay vao vial thay tinh 40 mL c6 ndp 16t septum
silicon/PTFE. Ty 18 thé tich HBr: toluene va s6 1an
chiét nhu sau :
e V1: HBr: toluene = 2:1 va 4 lan chiét (mdi 1an 5
mL toluene, tong thé tich toluene: 20 mL)
e V2: HBr : toluene = 1:1, va 3 lan chiét (mdi lan
10 mL toluene, tong thé tich toluene: 30 mL)
e V/3: HBr : toluene = 1:2, va 2 lan chiét (mdi lan
20 mL toluene, tong thé tich toluene: 40 mL)
Két qua cho thiy MeHg duoc chiét hiéu qua
sang toluene véi ty 1¢ thé tich mau/toluene 1:2 sau
2 lan chiét (97,1£1,6 %, n=4, P=95 %) so v&i ty 1&
thé tich mau/toluene 1:1 sau 3 1an chiét (79,6+2,7
%, n=4, P=95 %) va ty 1¢ thé tich mau/toluene 2:1
sau 4 1an chiét (68,1+6,8 %, n=4, P=95 %). Thé
tich toluene nhé (5 mL hodc 10 mL so véi 20 mL)
va sb 1an chiét lap nhidu hon (3 hodc 4 so véi 2) t6
ra kém higu qua vé hi¢u suat chiét ciing nhu thoi
gian chiét mic du dung it toluene hon.
Tinh chon loc ciia qua trinh chiét MeHg
Hg trong cé ton tai & ca hai dang: Hg vo co va
MeHg déu o dang lién két kha chit voi cac
protein/peptide. Viéc xac dinh riéng ré MeHg chi
c6 gi4 tri khi qua trinh chiét MeHg 1a chon loc tirc
la Hg* khong bi chiét sang toluene cing véi
MeHg. Khi c6 mat HBr ndng dd cao, cac hop chit
Hg v6 co va MeHg hinh thanh cac phirc HgBri®)*
(i=1+4) hay MeHgBr. MeHgBr it phan cuc nén dé
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dang chiét qua toluene trong khi cic phic
HgBri@"* phan cyc cao nén kho chiét vao toluene.
Két qua khao sat hiéu qua qua trinh chiét cac hop
chat Hg?*, MeHgCl va hén hop Hg?* + MeHgCl ¢
cac nong do khac nhau (Bang 1) tir pha nudc cho
thiy Hg?* bi chiét sang toluene rat nho (<3 %)
trong khi d6 MeHg dugc chiét sang toluene kha
hoan toan (>97 %). Xu huéng twong tu cling xay
ra trong nén mau thyc (c4) cho thdy do tin ciy cua
phuong phép chiét chon loc trong viéc xac dinh
MeHg trong mau c4 hay miu thiy hai sin noi
chung (Bang 1).

Bang 1. Kha nang chiét chon loc MeHg khoi Hg?* tir pha nudc

Hop | % tim thiy (tinh theo Hg) sau khi chiét
Khoang t?gﬁt Nén nuéc cat Né&n mau ca
nong do phag -
nuée | Pha nuéc Phacguu Pha nuéc  [Pha hitu co
Hg?" [94,8+0,61 - 89,3+1,3 -
10ppb MeHg - 98,5+3,2 - 97,6+0,89
2+
Hg™+ 91,8+1,63(102,9+1,2| 91,8+1,7 | 90,4+0,79
MeHg
Hg?* [98,3£0,23| 1,7+2,1 | 98,3+1,1 | 2,9+1,5
100ppb MeHg| 2,0+0,61 | 98,0+1,1 | 3,0+2,0 | 98,2+1,7
2+
Hg™'+ 98,2+2,7 |196,2+1,8 |101,8+0,88|102,1+0,91
MeHg
Hg?* [101,8+1,9(0,29+0,91| 101,5+1,1 | 0,56+1,1
1000ppb MeHg| 0,56+2,0 | 97,3+1,6 | 0,26+0,72 | 101,3+1,7
2+
Hg'"+ 94,4+0,68( 91,7+1,5 | 95,4+0,24 | 96,8+0,59
MeHg

Quéa trinh chuyén héa phirc MeHg véi L-
cysteine thanh Hg?*

Hg?* ¢4 thé bi mit trong quéa trinh vo co hoa
mau néu moi truong oxy hoa khong di manh do
phan tng khir cuc bo gitra Hg?* v6i mot s6 chat
khir trong miu mic du xét vé mat téng thé, moi
truong phan tng van c6 tinh oxy héa. Dé khic
phuc tinh trang nay, truéc khi dun cach thuy can
¢6 mit ion CI- dé giir Hg?* ¢ dang phtic bén HgCl,
(B=10%7%), bién phap nay dugc chirng té 1a ¢6 hidu
qué (Hinh 1) trong viéc vO6 co héa MeHg trong
dich chiét véi L-cysteine .
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Hinh 1. Hiéu sut thu hdi MeHg* tinh theo Hg khi khéng c6
ion Cl'va ¢6 2 mL HCI 1%

Puwong chuin

Dbi twong phan tich trong nghién ctru 1a MeHg,
trong khi d6 duong chuin phén tich bang phuong
phdp CV-AAS lai dua vao mbi twrong quan giira
ndéng d6 Hg?* va do hap thu nén do dung cua két
quéa phan tich chi c6 thé c6 dugce néu chuyén hoa
MeHg thanh Hg?* 14 6n dinh va dinh luong. Piéu
nay dugc chiing minh qua viéc xir 1y cac dung dich
chuan MeHg c¢6 ndng d6 khac nhau theo cing quy
trinh nhu xir 1y miu va xac lap twong quan ndng
d6 va do hap thu cua cac dung dich chuin nay.
Puong chuan dung tir Hg?* pha tryc tiép va duong
chuin dung tir MeHgCl ¢6 qua xir Iy mau 1an luot
la Ang = (0,01318 + 0,00010)CHg + (0,0018 +
0,0011) va Ang = (0,01374 + 0,00046)Cng +
(0,0210 + 0,0067). So sanh théng ké cho thdy hé
s6 goc cua hai dudng chudn nay 1a khac biét nhau
(p=0,000011; 95 %), tuy nhién sy chénh Iéch nhau
vé do nhay 1a 4,2 % & muc chép nhan ¢ ham luong
ppb. Do tuyén tinh cua dudng chuin MeHg qua xir
1y mau (R? = 0,9983) kém hon duong chuan Hg?*
(R?=0,9998) 1a do bat 6n ciia qua trinh xir Iy mau.
Tung d6 goc cua dudng chudn qua xtr 1y thé hién
nhiém ban Hg tir hoa chit va thudc thir. Nhidm ban
do hoa chat dugc thé hién qua tung do goc cua
dudng chuan MeHg qua xir 1y 13 twong dbi nhé va
dé& dang khic phuc qua viéc bu trir mau trang. Nhu
vay tir day c6 thé dung duong chuan Hg?* dé dinh
luong MeHg.
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Hinh 2. Buong chuin xay dung tir Hg?* va tir MeHg qua xir ly

Pinh gii anh huéng ciia nén miu

Viée chiét MeHg tir mau thuy hai san c6 nén
phure tap sang toluene giup c6 1ap kha chon loc cac
thanh phan co tinh phan cyc thap tir nén miu rat
phic tap gdm protein/peptide, béo... ciia mau thiy
san phan tan trong pha nudc. Sau do, viée tiép tuc
chiét nguoc pha toluene bang dung dich L-cysteine
gitip chiét chon loc MeHg dudi dang phuc ion
ludng cuc CH3HgS-CH,CH(NH3)*COO™ vao pha
nudc, cic hop chat kém phan cuyc nam lai pha
toluene. Tuy vay viéc danh gia anh hudng ctia nén
mau dén d6 ding cua két qua phan tich MeHg van
can tién hanh.

Trong nghién ctru nay, ndéng d6 MeHg gan dung
trong cac mau ca duoc xac dinh bang phwong phap
duodng chuan, tlep theo viéc thém chuan duoc thyc
hién duong dé kiém tra anh hudng ciia nén mau.
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Hinh 3 A. Thém chgén MeHg trénNmﬁu c& nham va ca huong,
B. thém chuan T-Hg cua mau cé thu va ca ngan

Thyc hién thém chuin MeHg trén 2 nén cé c6
ndéng do cao va ndng d6 thip (c4 nham va ca
huong) va Hg?* trén 2 nén ca thu va ca ngén cho
thiy duong thém chuan xay dung c6 khoang myén
tinh twong dbi dai twong ty nhu dudng chudn, hé
sd goc cua cac dudng thém chuan dao dong trong
khoang 0,0136-0,0139 xap xi voi hé sd goc cua
cac duong chuan (0,0132 va 0,0136) (Hinh 2 va
Hinh 3). Nong d6 Cx xac dinh tir dudng chuan va
duong thém chuin c6 d6 chéch déu <3.0 % (¢
khoang ndng d6 ppb), diéu nay cho thiy ring nén
méau khong anh huong dén d chinh xac cua két
qua do.

Gio6i han phat hién, giéi han dinh luwgng

Gidi han phat hién cua thiét bi (IDL) dugc ude
luong dya vao 11 dung dich chuan & nong do thap
sao cho ty 1¢ tin hi¢u/nhiéu nén S/N =3. Gidi han
dinh luong cua thiét bi duoc tinh dua trén S/N=10.
Hé FIMS (Perkin Elmer) cho cac gia tri IDL va
IQL 12 0,17 ppb va 0,56 twong tng.

Gi6i han phat hién cia phuong phap (MDL) la
ndéng do twong tmg voi 3 lan do 1éch chudn ham
lwong MeHg trong mau hai san ¢ nong do thap.
Gidi han dinh lugng cua phuong phap (MQL) 1a
nong do twong tng voi 10 1an do léch chuan. Quy
trinh phén tich MeHg cho cac gia tri MDL va
MQL la 0,69 ppb va 1,3 ppb. MDL bao gom ca
mirc d6 nhiém ban cac hop chit Hg cua ca quy
trinh (dung cu, hoa chat, cach xu ly mau.... Két
qua trén ta thdy gia tri SD rat thap (0,088) SO VOi
gia tri trung binh ciia miu tring (0,43 ppb) ching
t6 quy trinh chiét tich MeHg kha 6n dinh mic du
gia tri blank hoi cao c6 thé do nhiém ban tir hoa
chét hodc trong qu4 trinh thyc nghiém.

Hiéu suit thu hdi

Thi nghiém dwoc thuc hién trén cic nén mau
thily hai san dai dién dya trén mdt $6 dac tinh nhu
nhiéu thit (ca 1oc, ca ngan,...), nhiéu m& (ca hi, ca
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héi,...), ca duoc bao quan lau ngay (c4 nuc, bac
ma,...), kich thudc 16n (ca ngir dai duong, ca
hu,...), ca kich thudc nho khi 1ay thit ¢6 1an thém
da (c4 com,...) va cac loai hai san khac (tdm thé,
muc 14,...).

120 mTongHg N MeHg

B %S
100 i
N

%48 957

gggs 1003 1008
N

Higu sudt thu hidi (H%)
2

cilée cihi cabacmi cingrBD cicom murcli

Hinh 4. Hiéu suét thu hdi T-Hg va MeHg trén mAu c4

Dé kiém tra sy chuyén hoa cac dang hop chit
thiry ngan (ddc biét 12 O-Hg) thanh Hg*, mot
lwong chudn MeHg va Hg? tuong duong v6i tong
luong Hg trong mau dugc thém vao mau ca trude
khi xt 1. Thuc hién theo quy trinh xt 1y va phan
tich cho dang T-Hg.

Két qua cho thay hiéu suét thu hoi kha cao (92—
105 %) (Hlnh 4) chung t6 toan bo lugng Hg trong
mau, bao gém ca I- Hg lién két v6i nén mau va O-
Hg, déu duogc chuyen vé Hg?*, va sy nhiém ban
hodc mat mau la khong dang ké.

Ham lrgng MeHg va tong Hg trong hai sin

Pé danh gia mot cach tong quat ham luong T-
Hg va MeHg ciing nhu anh huéng ciia nén mau 1én
phuong phép phén tich. Pay c6 thé 1a nhitng thong
tin can thiét cho cac nghién ctru sau ndy. Ngoai ra,
con danh gia so bd vé cac loai ca thuong xuét hién
trong khau phan in hing ngay cua nguoi dan. Tir
35 mau ca thu thap tir cac chg va siéu thi trong dia
ban thanh phd, cic miu nay dugc chia thanh 3
nhém chinh.

Nhém san mdi (ca ngir dai dwong, ca thu, ca
nham,...): chu yéu 1a cac loai co kich thudce lon,
ngudn thirc 3n chu yéu 1a cac loai nho hon. Nhimg
loai nay chu yeu duoc xep loai cudi chudi thuc a an,
mdi trudng song 13 ving nude siu trong long dai
duong, kho danh bit, tudi tho cao nén kha ning
tich trir thity ngan trong co thé 1a kha 16n.

Nhom con mdi (c4 bac ma, ca nuc, ca lu du,.. L)
day 1a cac loai ca c6 kich thuéc nho, ngudn thirc
an chu yéu 1a rong réu, tao va cac sinh vat phu du.
Ching thuong & dau chudi thirc an, séng & ving
nudc mat, vung bién ven bd d& danh bat.
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Nhém ca nue ngot: Cac loai ca nay chu yéu la
¢6 ngudn gbe tir didu kién chian nudi nén cé thé
khong con mang déc tinh ty nhién nira vi moi
truong sdng va ngudn thirc an it nhidu bi thay d6i
(thirc dn da phan 1a thic n cong nghiép) nén viéc
danh gia nhém c4 nay c6 phan han ché.

Nhin chung ham lugng thiy ngén trong cac loai
thily san khao sat duoc 1a thap hon nhiéu so voi
ngudng quy dinh cia By Y t& Viét Nam
46/2007/QD-BYT va qui dinh cia Chau Au
1881/2006/EC ddi voi ca san moi (1,0 mg/kg) va
cac loai hai san khac (0,5 mg/kg).

Cé nudc ngot co ham lugng thily ngan thap hon
nhiéu so véi ca bién (Hinh 5) c6 1& trong moi
truong nudc ngot, cac hop chat thuy ngan ton tai
cht yéu & dang kho tan nén kho héap thu vao co thé
¢4 trong khi moéi truong nudc bién giau ion
chloride nén thity ngan ton tai nhidu hon ¢ dang
phirc tan véi ion chloride d& hap thu vao co thé ca.

C4 an tap dic biét 1a c4 sin mdi ngoai tich lity
thity ngan tryc tiép tir moéi truong con tich liy tur
céc loai thirc an chira nhiéu Hg. Tich liy thiy ngén
tir thirc an tuy thuc vao ham luong thuy ngin
trong thirc dn, dang thiy ngan trong thic an va
lwong thirc an chuyén qua dudng tiéu hoa. Cac loai
cé kich thudc nho, thirc dn chu yéu 1a phiéu sinh
va thuc vat c6 ham lugng Hg khong cao, luong
thirc an khong nhiéu nén ham luong Hg trong co
thé thuong thap. Nhan dinh nay dung cho cac loai
ca sbng trong ca hai loai moi trudng nudce ngot va
bién. Cac loai ca an tap, ca sin moi néu cé thoi
gian sdng dai, luong thirc dn 16n va thuong 1a cac
loai dong vat thiy sinh nhé hon vi vay ching co
kha ning tich lily cac hop chét thily ngan 16n hon.

Cé4 nudi dung ngudn thirc dn coéng nghiép co
nguyén li€u tir dong vat thuong c6 ham luong Hg
tuong ddi cao nén tich lity cac hop chit thiy ngan
thudng cao hon céc loai ty nhién. Thi du cé basa
c4 bong cat, ca hu, ca tré va ca diéu hong la cac
loai ¢4 nudi c6 ham lugng Hg twong ddi cao so vai
cac loai ca tu nhién nhu ¢4 linh va cé ro.
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Hinh 5. Ham luong téng Hg va MeHg trong (a) c4 nudc ngot,
(b) c& con mdi, va (c) ca san mdi

Twong quan giira MeHg va Hg vo co trong ca

Phén tich nguyén dang cac hop chét thiy ngin
trong ca cho thiy thuy ngan ton tai trong ca chu
yéu ¢ 2 dang: methyl thay ngan va thiy ngan vo
co. Ban than cac loai ca khong ty sinh tong hop
MeHg tir cac hop chit thily ngan v6 co va nhu vay
MeHg trong c4 dén tir sy tich liy truc tiép tir moi
truong nude do hd hap hay théng qua chudi thire
an. MeHg trong nudc dén tir sy methyl hoa cac
hop chét hiru co theo con dudng hitu sinh va vo
sinh. Ham lugng MeHg va thuy ngan v6 co dang
hoa tan trong moéi truong nudc thuong rt thap
(<ng/L) nhung do kha nang tich lay rat 1on trong
co thé séng nén ham luong cac hop chit nay cao
hon trong nudc dén hang chuc ngan lan trong cac
dong vat phiéu sinh. Cac loai ca c6 xép loai phia
sau trong chudi thic an ¢ hé sb tich lily cang cao
hon, c6 thé dén hang triéu 1an [3].

Co the thiy rang cac loai ca an tap ddc biét 1a ca
sdn m01 ¢6 ty phan MeHg/I-Hg rat cao nhu ca loc
(sin modi nude ngot) va cac loai ca sin mdi trong
nudc man (Hinh 6).
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¢ MeHg va Hg v6 co cta nhém cé san mdi, CA con
mdi va ca nudc ngot

4 KET LUAN

Quy trinh xtr Iy mau danh cho phan tich Hg tong
s6 bang phuong phap FI-CV-AAS tuong dbi don
gian, phu hop cho moi loai mau ca c6 thanh phan
béo khac nhau. Chiét long/long bang HBr va L-
cysteine cho phép tach chon loc MeHg khoi Hg?*
va nén mau thuy san phirc tap ma khong can sir
dung céc trang thiét bi chuyén dung dit tién nhu
sdc ky khi hay sic ky long nén phu hop cho dbi
tugng thity hai san. Phuong phap nay c6 thé trién
khai va ap dung cho cac phong thi nghiém c6 trang
bi thiét bi quang phd hép thu nguyén tir cAu hinh
co ban nhat.
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Abstract — Methylmercury and total mercury in sea
food were analysed by flow injection cold vapour
atomic absorption spectrometry using sodium
tetrahydroborate as a reductant. Methylmercury in
aquatic species was leached with HBr 47% as
neutral MeHgBr complex and quantitatively
extracted into toluene. MeHgBr in toluene was
back extracted with L-cysteine into aqueous phase
in form of negatively charged MeHg-L-cysteine
complex. All organic compounds in the aqueous
phase were decomposed with KMnO4/H,SO4 to
convert methyl mercury to Hg? for direct cold

Index Terms — MeHg, total mercury, seafood

vapour reaction. The seafood sample was digested
with aquaregia for total mercury analysis. The
limits of detection/quantitation for methylmercury
and total mercury were la 0.69/1.3 ng/g and
0.70/2.2 ng/g (as Hg), respectively. The recovery
of the analytical methods for MeHg and total Hg
were 96.5-105% and 93-101% within the
concentration ranges of 2-700 ng/g Hg. The
concentrations of MeHg and total Hg in some
common seafood such as fish, shrimp and squid
were in ranges of 1.2-483.5 ng/g and 4.0 + 663.4

ng/g.



