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TOM TAT

Bai béo trinh bay nhitng nghién ctru thyc nghiém dé xay dung so db chiét tach, lam giau va
ghi do mdt $6 dang selen c6 hoat tinh dién hoéa: selenit (Se(IV)), selencystin (Se-Cyst), dimetyl
diselenua (DMDSe) trong hai san bang phuong phiap Von-Ampe hoa tan va dp dung vao phan
tich mau that. Két qua thu duoc chi ra rang, trong khi ham  luong dang Se-Cyst lon nhat, tiép dén
1a dang Se(IV) va nhé nhat 1a dang DMDSe trong cdc mau cd Khoai va tdm Sd, thi khong tim
thdy dang Se(IV) trong mau Myc. Ham lugng dang Se-Cyst va DMDSe trong miu muc 16n
nhat, tiép dén 1a c4 Khoai va nhé nhét 1a trong tom Si.

Twr khéa: dang selen, hai san, phuong phdp Von-Ampe hoa tan catot

1. PAT VAN PE

Selen 1 nguyén t6 hai mit trong cudc song, vira c6 thé déng vai trd vi lugng vira c6 thé gay
doc cho co thé song. Khoang ndng do giita hai tinh chét vi lugng va doc tb 1a rat hep va phu
thudc nhiéu vao dang tdn tai cia selen [1]. Nhin chung, selen v6 co dc hon selen hitu co va
selenit (SeO;” hay Se(IV)) dugc cho 1a doc nhét [1, 2]. Ngudng c6 lgi cia selen trong khodng
50 — 200 pg/ngay cho mdi ngudi [3, 4]. Theo khuyén cdo, lugng selen nam gidi nén ding hing
ngay la 80pug va nit gidi la 55 pg [4].

Hai san 1a nguén thyc pham c6 chtra nhiéu selen, tuy nhién véi tinh chat hai mit cia selen
thi viéc phan tich tong ham lugng chwa di ma con phai phan tich dang ton tai cta né trong hai
san.

Céc phuong phép phan tich dang selen thuong dugc str dung nhu phuong phap sic ki 1ong
(LC) véi céc detecto ICP-MS [1, 2, 5], ICP-AES [2,6], HG-AAS [6], HG-AFS [7] va phuong
phdp Von-Ampe hoa tan [3, 6]. Tuy nhién, cic thiét bi nhu ICP-MS, ICP-AES, HG-AAS va
HG-AFS déu 1a nhitng thiét bi dt tién va phirc tap, trong khi d6 phuong phap Von-Ampe hoa
tan 12 mot phuong phdp c6 d6 nhdy va chon loc cao, thiét bi lai don gian, ré tién. Do d6, ching
t6i chon phuong phdp Von-Ampe hoa tan dé nghién ctru, phéan tich mét s6 dang vo co va hitu co
cua selen c6 hoat tinh dién héa trong hai san.
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2. THU'C NGHIEM
2.1. Thiét bj va dung cu

- Mdy phan tich cuc ‘ph('*) da chtrc nang 797 VA computrace do hang Metrohm (Thuy S¥)
san xuat voi hé dién cyc gom:
+ Dién cuc lam viéc (WE): dién cuc giot treo thily ngan (HMDE);

+ Dién cyc so sanh (RE): dién cyc bac clorua Ag | AgCl | CI', dién cyc ludn dugc bao quan
trong dung dich KC1 3 M;

+ Dién cyc phu trg (AE): dién cuc platin Pt.
- Méy cAt nudc siéu sach UHQ - ELGA (Anh). Can phin tich chinh xac dén 0,01 mg.

- Binh dinh mtc, cdc thiy tinh, pipet céc loai, phédu chiét dugc 1am bang teflon hodc thiy
tinh thach anh v.v..

2.2. Ho4 chit

Dung dich gbc Se(IV) 1000 mg / 1 dugc pha tir selenit loai PA cua Sigma-Aldrich bing
nudc cat sidu sach. Dung dich gdc Se-Cyst 1000 mg/l dwoc pha tir Se-Cyst loai PA ciia Sigma
bang dung dich HCI1 0,1 M (Merck) va duoc bao quan trong ngin mét cta ti lanh. Dung dich
gbc dimetyl diselenua 1000 mg/l duoc pha tir dimetyl diselenua 98 % cta hing Sigma bang dung
moi etanol (Merck) va dugc bao quan trong ngan mét cta ti lanh. Dung dich LiClO, déc duoc pha tir
LiClO,4.3H,0 (Sigma-Aldrich) trong dung mdi etanol (Merck) va str dung trong ngay.

Cic dung dich 1am viéc Se(IV), Se-Cyst duogc pha lodng tir dung dich gdc bang nudc cat
siéu sach. Dung dich dimetyl diselenua dwoc pha lodng tir dung dich gbc bang dung méi etanol
(Merck) va sir dung trong ngay. Dung dich axit HCI dugc pha tir HCI siéu tinh khiét ctia Merck
béng nudc ct siéu sach. Cic dung moi chiét CH,Cl,, n-hexan déu 1a héa chit thudc loai PA cua
Merck.

3. KET QUA VA THAO LUAN

Trong cong bd trudce, chiing téi da nghién ciru, khao sit diéu kién t6i wu, tinh todn gidi han
phat hién, giéi han dinh lugng va xay dung duong chuén xdc dinh hai dang c6 hoat tinh dién héa
cua selen nhu selenit (Se(IV)), selencystin (Se-Cyst) [8] va véi dimetyl diselenua (DMDSe)
chiing tdi ciing da nghién ctru khao st bang phuong phdp Von-Ampe hoa tan. Trong bai bdo
nay, ching t6i xdy dung so db chiét tach va dinh luong mot sb dang selen néi trén trong mau hai
san va dp dung vao phan tich mau that.

3.1. Nghién ciru, xay dung so' d6 chiét tach va dinh lwong mét s6 dang selen trong hii san
bé xay dung so d6 chiét tach va xdc dinh dang selen trong hai san, 50 ml dung dich mau

gia dugc chudn bi gdbm: Se(IV) 1 ppb, Se-Cyst 20 ppb, DMDSe 2 ppb, axit béo 20000 ppb va

HCI 0,5 M. Tién hanh khao st c4c diéu kién chiét tich ti wu.

3.1.1. Chiét tdch va xdc dinh dang DMDSe trong pha hitu co

Khdo sdt anh hudng ciia sé lan chiét va thé tich dung moi chiét diclometan
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Léy,nhfm‘g tl}é tich khac nhau cua CH,Cl, dé chiét tach dang DMDSe trong miu va tién
hanh chiét nhiéu lan. Két qua thu dugc trong bang 1.

Bdng 1. Két qua khao sit anh hudng ctia s6 1an chiét va thé tich dung méi chiét CH,Cl,

Thé tich % DMDSe tim thiy (TB)
diclometan (ml) Chiétlan 1 (n=3) Chiétlin 2 (n =3)
35 83,50 16,41
55 98,32 Khoéng tim thdy
10 99,14 Khong tim thy

Tir két qua khao sét cho thay, v6i 5,5 ml CH,Cl, thi hiéu suat chiét da dat dugc trén 98 %
ngay & lan chiét dau tién. O 1an chiét thir hai khong tim thay DMDSe, do nong d6 DMDSe con
lai rét it va nho hon gidi han phét hién. Do d6, ching t6i chon thé tich CH,Cl, dé chiét 1y pha
hiru co 12 5,5 ml va tién hanh chiét 1 lan.

Khdo sdt anh huong cia thoi gian ldc chiét

St dung 5,5 ml CH,Cl, dé chiét tich dang DMDSe va thay d6i thoi gian lic chiét. Két qua
thu dugc ¢ bang 2.

Bang 2. Két qua khao sét thoi gian lic chiét:

Thoi gian lic chiét | 5phiat(n=3) | 10 phit (n=3) 15 phiit (n = 3) 20 phiit (n =3)
% DMDSe
tim thiy (TB)

36,89 64,13 98,45 99,22

Tir két qua khao sat cho thdy, tur 15 phut tr¢ di hi¢u suét chiét dat duoc trén 98 %. Tuy
nhién, khi phan tich mau can rit ngan thoi gian phén tich, do d6 chiing ti chon thdi gian lic
chiét t6i rru 1a 15 phit.

3.1.2. Chiét loai chdt béo va protein dé xdc dinh dang Se-Cyst va Se(IV) trong pha nueée

Trong cdc mau sinh hoc néi chung va hai san néi riéng déu c6 protein va chét, béo. Khi
ngam chiét mau trong moi truong axit, mot phan céc chat nay sé bi chi€t ra. Cdc chat nay gay
khé khén cho viéc do mau xéc dinh céc dang selep trong pha nudc (da khao ség). Qua tharp khao tai
liéu chiing t6i da nghién ctru va dp dung CH,Cl, d¢ loai bo protein va n-hexan dé loai bo chat béo.
Khdo sdt dnh hudéng ciia sé lan chiét va thé tich dung moi chiét n-hexan

Thay d6i thé tich n-hexan (5 ml va 10 ml) va tién hanh chiét nhiéu 1an (1 - 9 14n). Qua két
qua khado sat cho thay, néu dung 5 ml n-hexan thi phai chi€t 7 1an (d¢ thu hoi cua Se-Cyst 1a
104,00 % va Se(IV) 1a 90,10 %), con néu dung 10 ml n-hexan thi phai chiét 3 - 4 lan (d9 thu hoi
cua Se-Cyst 1a 104,71 % va 98,03 %; cua Se(IV) 1a 115,50 va 110,30 %). D€ rit ngan so lan
chiét, ching t6i chon thé tich n-hexan dé chiét loai bo chat béo 1a 10 ml va so 1an chiét 1a 3 lan.
Khdo sdt anh hudng ciia sé lan chiét va thé tich dung moi chiét CH,Cl,

Trong mau gia khong c6 protein nén ching toi tién hanh khao sit diéu kién chiét loai
protein t6i wu trén mau thuc (chon miu tém St dé nghién ciru) sau khi da chiét loai chit béo.
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Chiing t6i da khao st thyc nghiém ddi v6i 50 ml dich chiét mau va tim thdy thé tich CH,C, 1
5 ml/lan chiét va chi can 2 lan, mai lan lac 5 phiit.

3.1.3. Khado sdt thoi gian ngdm chiét mau

Chting toi chon mau c4 Khoai dé khao sét thoi gian ngdm chiét mau. Két qua duoc trinh bay
¢ bang 3.

Bdng 3. Két qua phan tich ham lugng Se-Cyst véi thoi gian ngdm chiét mau khac nhau

Thoi gian ngdm chiét mau 12 gio 24 gio 30 gio
Ham luong Se-Cyst (ug/l) 16,144 21,045 21,465

Thoi gian ngdm chiét mau 24 gid dén 30 gio cho thdy ham luong Se-Cyst thu dugc 6n dinh.
Néu ngam chiét mau 1au hon, lugng axit béo va protein s& bi chiét ra nhiéu hon va giy khé khin
cho viéc do mau. Do d6, thoi gian phit hgp dé ngam chiét mau dugc chon 1a 24 gio.
1g Mau kho

6°C 50ml HCI 0,5M

24h
May li tam
2000
(vong/phat)
Gan liy phin
dung dich ¢ trén
Dich chiét
Loc (0,45 um)
Dich chiét
5,5 ml CH,Cl,
lic 15 phat
Pha nwéc | | Pha httu co
z’om’ lic 5 DPCSV b'ccllo“/ EtoH
n-hexan hat it
(3 lan) 1< lam lgnh 6°C
v Xac dinh
Dich chiét DMDSe
pha nwéc
5mi lic 5
(02’"’2?’5 phut
lan,
> pPCSV Se-oyst
Dich chiét

Pha nwéc
o Se(lV)

Hinh 1. So db chiét tich va xdc dinh mot $6 dang Se trong mau hai san

Tir cdc két qua nghién ciru, khao sat, chiing t6i dua ra so dd chiét tich va x4c dinh mot s6
dang selen trong hai san (hinh 1).
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3.2. Pinh lrgng mot s6 dang selen trong mau hai san

Ap dung so d6 phan tich da thiét 1ap vao phan tich mot s mau hai san: Can chinh xdc 1 g
mau kho déng, thém vao 50 ml HC1 0,5 M va ngam chiét & nhiét d6 khoang 6 °C. Sau 24 gio lay
mau ra va d6 vao 6ng li tam 50 ml, li tim 20 phiit véi téc do 2000 vong/phit. Gan 1ay phan dung
dich va loc qua mang loc ¢& 0,45 pm, thu dwoc dich chiét. Thém vao dich chiét 5,5 ml
diclometan, lc 15 pht roi dé yén chd phan 16p. Tach riéng pha hitu co (pha CH,Cl,) va pha
nudc. Tiép tuc xir Ii céc pha nhu sau:

Pha hitu co

Léy S ml dich, chiét pha hitu co, théNm vao O,,3 ml HC1 2 M, 1 ml LiCl0, 2M/EtOH \‘121 dinh
murc bér}g etano} dén 10 ml. Lam 1an\h hon hop dén nhiét do khqéng 6 °C. St dung céc diéu kién
ghi do t6i uu, tién hanh dinh Iugng bang phuong phap thém chuan.

Pha nwoc

Lay toan bo dich chiét pha nudc, thém vao 10 ml n-hexan va lic 5 phit (1am 3 1an) dé loai
b6 chit béo. Tach bo pha n-hexan, thu 1ay dich chiét pha nudc, tiép tuc thém vao 5 ml CH,Cl, va
lic 5 phut (2 14n) @ loai bo protein. Téch bé pha CH,Cl,, thu dich chiét pha nuée. Hit 1 ml dich
chiét pha nudc cho vao binh dinh mic 10ml, thém vao 1ml HCI 1 M va dinh muc bang nudc cat
siéu sach dén vach. Sir dung cic diéu kién ghi do ti wu, tién hanh dinh luong bang phuong phap
thém chuan. Cac két qua nghién ctru thu dugc thé hién trén céc hinh 2, 3, 4 va bang 4.

Mau cd Khoai
Dang Selen D
i ang Selen
Ca Khoai Dang Selen g .
E Ca Khoai Ca Khoai
] OMDSe -10.5n] Se(lV)
126n] { Segs =M
1000 -50.0n] -10_an
= -75,nn5 = ] "tE?.SUrLj
= ] L _4p0n] §- 1
50003 ] ~9.00]
] -20.0n]
-25.0n] B Se{lV) 8 507
] L A S R T
_0125 -U.‘30 -U.|35 -u_|4u -0.20 -0.30 —El.ltﬂn—ﬂ._-ﬂ -0.80 -0.70 -0.40-0.45-0.50-0.55-0.60-0.65-0.70
uv) L U (V)
DMDSe Se-cyst
c = 3.733 pg/L c = 21.045 pg/L Se (IV)
+/- 0.006 pg/L (0.16%) +/- 1.034 pg/L (4.91%) c = 0.431 pg/L
+/- 0.035 npg/L (8.12%)
-60.0ny -50.0n | 0
-1.50n _| 4
-50.0n| /
-40.0n | 1250 o
-40.0n_|
z T -30.0n = +1-00n /
= -30.0n = = 750p | -
-20.0 -500p 5
- 4 30-00% |
3.7¢-0 ’ J,/ 0
0 | T T
-4.006-@.006-6 2.000-61.000-6.00e-6 2.00051.006-5 0 1.006-52.006-53.006-5 5.00e-7 o ,,SI'_UUE'T 1.00e-6
c (g/L) c(a/L) c{glL)

Hinh 2. Phd dd DPCSV va db thi thém chuin mau c4 Khoai
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Mau tém Sii

Dang Selen Dang Selen
Tom Dang Selen Tom
DMDSe Tom ] Se(IV
-4001] -?n.an: SEST -14.0n 3 i )
-60.0n7 3
-300ri] -E-n.nré -13.0n _
- ] -12.0n 3
g T -40.0n3 N .
=-200n < 3 < ]
] = -30.0n3 —-11.0n 1
1001 -20.0n3 Seflv) -10.0n 3
-10.0n3 ~900n ]
e T JARARA AR AR RN R T
0.23 0.25 0.28 0.30 -033 0.35 0.38 -020 030 040 050 -0.60 -0.70 -0.40 -0.45 -0.50 -0.55 -0.60 -0.65 -0.70
u) u{v) u(v)
DMDSe Se-cyst Se (IV)
e = 2.462 pg/L c = 13.394 ug/L _
= 0.240 pg/L (9.73%) _ c = 0.442 pg/L
+ ng/L +/ 1.383 pg/L (10.33%) /- 0.028 ma/L (6.35%)
o o
/ -30.0n | -4.00n /;'
//
-3.00n ///
—_ —_ -20.0n|
= < —
- = S— -2.00n, S
- P
0 1.0 -
-1.3e-00 42568
T 0 T T I\L/o I T T T T
5.006.6 1.008.5 1.506.5 2 0085 -1.00e-5 0 1.00e-5  2.00e-5 -500e-7 0 5.00e-7.00e-8 50e-3.00e-53
c (aiL) c(g/L) c (g/L)
Hinh 3. Pho do DPCSV va d6 thi thém chuan mau tdm Su
Mau Muyc
Dang Selen DangSden
Muc Mc
DMDSe =n od
-300n] '
200
g—ZUUn. < 150
-100n] 009
500]
020 023 025 0.28 -0.30 -0.33 0.35 10 24 U(ﬁfﬂ W Am
DMDSe Se-cyst
e = 4.614 ng/L c = 31.567 ng/L
+/- 0.431 ng/L (9.35%) +/- 2.308 ug/L (7.31%)

-10.0n

—S.OUL/

1(A)
1(A)

0

T T T T T T T T T T
-500e5 0 5.00e-651.00e-51.50e-52.00e-5 -3.00e-5-2.00e-5 -1.00e-5 1.00e-5
< (g/L) c(a/L)

Hinh 4. Phd @5 DPCSV va d6 thi thém chuin mau Muyc
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Bdng 4. Két qua xac dinh ham lugng mot s6 dang selen trong mau hai san

Dang Se(IV) Se-Cyst DMDSe Ham lugng
selen selen tong
Ham luvong TB Ham luvong TB Rev Ham luvong TB Rev
(ug/e) (ug/e) (%) (ug/e) @ | PPPFESY)
~ HE/8 HE/8 ° ng’g °
Miu (ng/g)
Ca Khoai 0,143 10,596 92,33 0,042 88,26 51,81
Tom Sd 0,166 6,269 85,44 0,028 82,79 15,16
Muc 0,000 15,494 91,37 0,051 81,42 42,37

Trong cdc mau da phan tich cho thiy ham lugng dang Se-Cyst 16n nhét sau d6 dén Se(IV)
va dang DMDSe it nhit. Ham lugng dang Se-Cyst va DMDSe trong mau muyc 16n nhat, tiép dén
1a c4 Khoai va nho nhat 13 trong tdm Sd. Trong khi d6, ham lugng selen tong s6 ctia cd Khoai lai
16n nhét rdi dén Muc va nho nhét 1a Tom. Tuy nhién, ddi v6i mau Muc, mac du ham lugng selen
téng s6 16n nhung lai khong tim thdy dugc dang Se(IV) trong mau.

4. KET LUAN

Duya trén tinh chat dién héa ctia mot sé dang selen, c¢6 thé dp dung phuong phap Von-Ampe
hoa tan catot xung vi phén v6i dién cyc giot treo thuy ngan-mot phuong phép c6 do nhay cao, do
lap lai tot, thiét bi don gian, ré tién dé phan tich dinh luong khong chi ham Iugng tong selen ma
con phén tich dang selen. Dé phan tich dang selen trong hai san can phai qua giai doan tién xr If
bang ki thuat chiét 1ong-1ong v6i myc dich lam giau dang DMDSe trong pha hitu co va loai bo
protein ciing nhu chat béo trong pha nudc trudc khi xdc dinh dang Se-Cyst va Se(IV).
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ABSTRACT

QUANTITATIVE ANALYSIS OF SEVERAL SELEN SPECIES IN SEAFOOD
BY STRIPPING VOLTAMMETRY

Le Thi Duyenz‘ * Le Lan Anh', Le Puc Liem®

!Institute of Chemistry, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi

’Hanoi Universty of Mining and Geology
"Email: lethiduyenmdc @yahoo.com

This paper presents practical experiments to construct an extraction — separation —
enrichment scheme for analyzing several electrochemical active Selenium species: selenite
(Se(IV)), selenocystine (Se-Cyst), and dimethyldiselenide (DMDSe) in seafood by using
Stripping Voltammetry and its application to real samples. Results showed that in Bummalo fish
and tiger prawn, Se-Cyst was the highest fraction, Se(IV) was the next, and DMDSe was the
lowest fraction. In squid, Se(IV) was not found. Fractions of Se-Cyst and DMDSe were highest
in squid, then in Bummalo fish, and lowest in tiger prawn.

Keywords: selenium species, seafood, cathodic stripping Voltammetry
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