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TOM TAT

Bai bao trinh bay rimg nghién ¢u thyc nghém dé xay drng  do chiét tach, lam giau va
ghi do mot sb dang selen c6 ha tinh dién héa: selenit (Se(lV)), selencystin (Se-Cyst), etiyh
diselenua (DMDSe) trongahsan bang phrong phap Von-Ampe hoa tan va apnd vao phan
tich miu that. Két qua thuduoc chi ra ring, trong khi hamuong dang Se-Cystdn nhit, tiép dén
la dang Se(IV) va nb nhit 1a cang DMDSe trong céc & ca Khoai va tém S, thi khéng tim
thiy dang Se(lV) trong riu Myc. Ham trong cing Se-Cyst va DMDSe trong?am muc Ion
nhat, tiép dén 1a ca Khoai va nhinhit 1a trong tdm Su.

T khda:dang selen, & san, phrong phap Von-Ampe hoa tan catot

1.PAT VAN PE

Selen |a nguyérdthai mit trong céc $Hng, Mra co tie déng vai trd vi lrgng vira co tié gay
doc cho @ thé song. Khaing rong do giita hai tinh cht vi lugng vadoc t 1a it hep va ph
thuoc nhiéu vao @ng ©n tai cia selen [1]. Nhin chung, selen vé @&c hon selen Bu oo va
selenit (Se@ hay Se(IV))duoc cho ladoc nhit [1, 2]. Ngrdng c6 bi cua selen trong khimg
50 — 200ug/ngay cho i ngudi [3, 4]. Theo khugn céo, frong selen nam @i nén dung king
ngay la 8Qig va nir gisi 1a 55ug [4].

Hai san 1a ngwn thyc prim c6 chira nhéu selen, tuy nhiéndi tinh chit hai mit cia selen
thi viéc phan tichdng ham drong chra da ma con phi phan tich dng ©n tai caa n6 trong hi
san.

Cac phrong phéap phan tichadg selen thong dugc sr dung nhr phrong phap &c ki long
(LC) voi céc detecto ICP-MS [1, 2, 5], ICP-AES [2,6], H&S& [6], HG-AFS [7] va plrong
phap Von-Ampe hoa tan [3, 6]. Tuy nhién, caétthi nhr ICP-MS, ICP-AES, HG-AAS va
HG-AFS déu la nhing thiét bi dat tién va phic tap, trong khidé phrong phap Von-Ampe hoa
tan 1a nét pheong phap cd@o nhay va chon loc cao, thét bi lai don gian, ré tién. Dodo, ching
t6i chon phrong phap Von-Ampe hoa taté nghién ¢u, phan tich @t sb dang v @ va Hiu oo
ciua selen c6 ha tinhdién hoa trong &i san.



Lé Thj Duyén, Lé Lan Anh, Lé Ddc Liém

2. THUC NGHIEM
2.1. Thiét bj va dung cu

- May phan tich @c‘ph‘) da chrc nang 797 VA computrace do hang Metrohm (yI5y)
san xuat voi hé dién arc gom:

+ bién arc lam viéc (WE):dién axc giot treo thiy ngan (HMDE);

+ bién arc so sanh (REXién arc bac clorua Ag | AgCl | Cl dién arc lubndugc bao quan
trong dung ich KCI 3 M;

+ Pién arc phu t (AE): dién arc platin Pt.
- May cit nugc siéu sch UHQ - ELGA (Anh). Can phan tich chinh x#n 0,01 mg.

- Binh dinh mic, ddc thay tinh, pipet cac lgi, phéu chiét duoc lam king teflon hac thiy
tinh thach anh v.v..

2.2. HoA chit

Dung dch gc Se(lV) 1000 mg / tuoc pha tr selenit lai PA cia Sigma-Aldrich Bng
nudc cit siéu ach. Dung dch ghc Se-Cyst 1000 mghiugc pha tr Se-Cyst lai PA cia Sigma
bang dung dch HCI 0,1 M (Merck) vatugc bio quin trong ngn mat @a t1 lanh. Dung dch
gdc dimetyl diselenua 1000 mgfirgc pha tr dimetyl diselenua 98 %aa hang Sigmaimg dung
méi etanol (Merck) vduoc bio guan trong ngn mat @a ti lanh. Dung dch LiCIO, dac dugc pha tr
LiClO,4.3H,0 (Sigma-Aldrich) trong dung mbi etanol (Merck)siadung trong ngay.

Cac dung gth 1am véc Se(lV), Se-Cystiuoc pha lodngit dung dch ¢hc bing nroc cit
siéu ach. Dung dch dimetyl diselenuduoc pha lodngit dung dch gbc king dung méi etanol
(Merck) va & dung trong ngay. Dungidh axit HCldugc pha & HCI siéu tinh khit cia Merck
bang nréc cit siéu ach. Cac dung mdi céli CH,Cl,, n-hexaniéu 1a hoa cht thuc loai PA cia
Merck.

3. KET QUA VA THAO LUAN

Trong cong B truge, ching tdida nghién au, khio satdiéu kién i wu, tinh toan gii han
phét hén, giéi han dinh hrong va xay dng dudng chidn xacdinh hai éng c6 hat tinhdién héa
cua selen nh selenit (Se(lV)), selencystin (Se-Cyst) [8] vdi dimetyl diselenua (DMDSe)
ching tdi éing d4 nghién Gu khio sat ing phrong phap Von-Ampe hoa tan. Trong bai bao
nay, chang tdi xaywehg  d6 chiét tach vadinh luong mbt sd dang selen néi trén trongau hai
san va ap dng vao phan tich u that.

3.1. Nghién @u, xay deng s @b chiét tach vadinh lwgng mét sé dang selen trong ki san

Dé xay drg s do chiét thch va xaefinh cang selen trong i san, 50 ml dung ith niu
gia duoc chuin bi gdm: Se(lV) 1 ppb, Se-Cyst 20 ppb, DMDSe 2 ppb, &&iv 20000 ppb va
HCI 0,5 M. Tén hanh kko sat cadiéu kién chiét tach bi uu.
3.1.1. Chét tach va xaefinh dzng DMDSe trong phaihu co

Khdo satanh heeng aia 9 lan chiét va thé tich dung méi cli diclometan
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Lay nhiing thé tich khac nhaui@ CHCI, dé chiét thich dng DMDSe trong ru va tén
hanh chit nhiéu lan. Két qua thuduoc trong ing 1.

Bang 1.Két qua khao satanh hrong aia $ lan chiét va tte tich dung méi chét CH,Cl,

Thé tich % DMDSe tim thiy (TB)
diclometan (ml) Chiétlan 1 (n=23) Chiétlan 2 (n = 3)
3,5 83,50 16,41
5,5 98,32 Khong tim thy
10 99,14 Khoéng tim thy

Tir két qua khao sét cho thy, véi 5,5 ml CHCl, thi higu suit chiét da dat duoc trén 98 %
ngay¢ lan chiet dau tién.O lan chiet thir hai khdng tim thy DMDSe, do ng d6 DMDSe con
lai rat it va ntd hon giéi han phat hén. Dodo, chung t6i cbhn the tich CHCI, d¢ chict lay pha
hitu oo 1a 5,5 ml va #n hanh chét 1 lan.

Khdo satanh heong aia thoi gian lic chigt

Sir dung 5,5 ml CHCI, dé chiét tach eing DMDSe va thaytdi thoi gian Ec chiét. Két qua

thu duoc ¢ bang 2.

Bang 2.Két qua khao sat thyi gian Kc chiét:

Theoi gian lac chiét | 5phat(n=3) | 10phat(n=3) | 15phat(n=3) | 20 phat(n=3)
% DMDSe
tim thiy (TB)

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

Tir két qua khao sat cho thy, tir 15 phut to di hiéu suit chiét dat dugc trén 98 %. Tuy
nhién, khi phan tich Au cin rat ngin thoi gian phan tich, ddo6 ching t6i chn thyi gian kc
chiét toi vu la 15 phuat.

3.1.2. Chét logi chat béo va proteimé xacdinh ding Se-Cyst va Se(IV) trong phada

Trong cac rau sinh ke no6i chung va i san noi ’riéngdéu co protein va Q’ﬂ béo. Khi
ngam chét mau trong ‘mdi teong axit, ndt phan cac clht nay € bi chict ra. Cac cht nay gay
kho khin cho véc do mau xacdinh cac dng selen trong pharic (d& khio sat). Qua tham kb tai
liéu chdng téda nghién ¢u va ap dng CHCI, dé loai bo protein va n-hexade loai bo chit béo.
Khdo sétanh heeng aia s lan chiét va thé tich dung méi clét n-hexan

Thaydéi thé tich n-hexan (5 ml va 10 ml) véi hanh chit nhiéu lan (1 - 9 #n). Qua kt
qua khao séat cho ty, néu dung 5 ml n-hexan thi phchict 7 lan (d6 thu hoi cua Se-Cyst la
104,00 % va Se(IV) la 90,10 %), coeundung 10 ml n-hexan thi pirchict 3 - 4 kn (do thu i
cua Se-Cyst la 104,71 % va 98,03 %acSe(lV) la 115,50 va 110,30 %)¢ rat ngin < lan
chiét, chang t6i chn thé tich n-hexanié chiét loai bo chat béo la 10 ml vadslan chiet 1a 3 an.
Khdo satanh heeng aia 9 lan chiét va theé tich dung méi clek CH,Cl,

Trong niu gia khong co protein nén chiing tééni hanh ko satdiéu kien chiét loai
protein i wu trén mau thec (chon mMau tdm Stdé nghién ¢u) sau khida chét loai chat béo.
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Chiing t6ida khio sét thre nghgm doi véi 50 ml dch chit mu va tim thy thé tich CHCI, la
5 ml/lan chiét va ch can 2 an, noi lan lac 5 phat.
3.1.3. Khio séat thyi gian ngam chit mau
Chuing t6i cln mau c& Khoaidé khao sat thi gian ngam chit miu. Két qua duoc trinh bay
¢ bang 3.
Bang 3.Két qua phan tich hamigng Se-Cyst §i thoi gian ngam cléit miu khac nhau

30 giv
21,46%

Thoi gian ngam clit mau 12 gy 24 gby
Ham lrgng Se-Cyst (ug/l) 16,144 21,045

~ Thoi gian ngam ctéit miu 24 giv dén 30 giv cho thy ham lrgng Se-Cyst thduoc on dinh.
Neu ngam chit mau lau fon, lugng axit béo va proteirgés chict ra nheu hon va gay kho kin
cho viéc do miu. Dodd, thoi gian phu kyp dé ngam chit miu duoc chon 1424 gio.
1g Miu khoé

6°C 50ml HCI 0,5M
24h
May li tdm
2000
(vong/phat)

Gan ldy phan
dung d ich ¢ trén

Dich chiét

Loc (0,45 um)

Dich chiét
5,5 ml CH,CI,
lac 15 phut
| Pha nwoc | | Pha htru co
10mi léc 5 DPCSV h'g,lo o/EtOH
n-hexan Y N
X phat 0
(3 1an) lam lgnh 6°C
v Xéac dinh
Dich chiét DMDSe
pha nuwéc
Sml léc 5
CHZ,SN2 phat
(2 1an) Se-cyst
v
" DPCSV
Dich chiét

Pha nuwéc
Se(lV)

Hinh 1 So dd chiét tach va xadinh mbt sb dang Se trong @u hai san

Tir cac Kt qua nghién ¢u, khio séat, ching téiua ra & do chiét tach va xaatinh mjt sb
dang selen trongdi san (hinh 1).
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3.2.Pinh lrgng mjt sbé dang selen trong ndu hai san

Ap dung v @6 phan tichda thiét 1ap vao phan tich gt s miu hai san: Can chinh xac 1 g
mau khédéng, thém vao 50 ml HCI 0,5 M va ngamaéthi nhiét do khoang 6°C. Sau 24 gi liy
mau ra vado vaoong li tam 50 m, li tam 20 phatovtoc do 2000 vong/phit. @ lay phan dung
dich va bc qua mangdc a3 0,45 um, thuduoc dich chét. Thém vao gth chét 5,5 ml
diclometan, 4c 15 phut éi dé yén cly phan bp. Tach riéng phaitu oo (pha CHCI,) va pha
nudce. Tiép tuc xir |i cac pha nh sau:

Pha hau co

Lay 5 ml dch chét pha fitu o, thém vao 0,3 ml HCI 2 M, 1 ml LiICI®2M/EtOH vadinh
mirc bér)g etanpldén 10 ml. Lam gin‘h kN hop dén nhigt do khqéng 6°C. Sr dung cacdiéu kién
ghi do i uu, tien hanhdinh rong king phrong phép thém clém.

Pha nwéc

L4y toan 1 dich chét pha nréc, thém vao 10 ml n-hexan vcl5 phat (lam 33n) dé loai
bo chat béo. Tach b pha n-hexan, thuy dich chét pha mroc, tiép tuc thém vao 5 ml CECl, va
lic 5 phat (24n) dé loai bo protein. Tach & pha CHCI,, thu dch chét pha mréc. Hat 1 ml dch
chiét pha nréc cho vao binldinh mrc 10ml, thém vao 1ml HCI 1 M wéinh mrc bing nréc cit
siéu achdén vach. Sr dung caadiéu kién ghido ti vu, tién hanhdinh lrong bing phrong phap
thém chdn. Cac Kt qua nghién éu thuduoc thé hién trén cac hinh 2, 3, 4 varyg 4.

Mdu ca Khoai

Dang Selen D
i ang Selen
Ca Khoai Dang Selen g A
q Ca Khoai Ca Khoai
1 DMDSe a 1noar r Se(lV
-126n] I Seos -10.5n e(lVv)
1000 -50.0n] -10_an
= -75,[]n£ - ] - 9.50n]
= ; <L _4p0n] =
50003 ] ~9.00]
] -20.0n] ]
-25.0n] R Sev) 8.50n]
T -
025 0430 035 040 -0.20 -0.30 —Eﬁgﬂ—ﬂ--ﬂ -060 -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 ug/L c= 21.045 pg/L SEiIV}
+/- 0.006 pg/L (0.16%) +/- 1.034 pg/L (4.91%) c = 0.431 ug/L
+/- 0.035 npg/L (8.12%)
-60.0n_| _50.0n| /1:I
-1.50n_| ~
-50.0n
-40.0n 1.25n_| /
-40.0n_| B
< Q(‘ -30.0n ] —_ -1.00n /
g -30.0n = g, 7500 |
-20.0 209 -500p B
Loon —4.394999{:
3.7¢-006 ™ -2.1e-0 J,/ 0
0 0 | T T
-4.000-@.00e-6 2.006-61.00¢-6.00e-6 2.00-51.006-5 0 1.00e-52.00e-53.00e-5 -5.00e-7 a ISI._UUe-? 1.00e-6
c (g/L) c (g/L) c{glL)

Hinh 2.Ph d6 DPCSV vadd thi thém chén miu ca Khoai

32¢



Lé Thj Duyén, Lé Lan Anh, Lé Ddc Liém

Mau tdm Su
Dang Selen Dang Selen
Tom Dang Selen Tom
DMDSe Tom ] Se(IV
-400 00Nt -14.0n 3 1 )
-60.0n7 3
-3001 50.0n] e
- ] -12.0n 3
g o -40.0n7 = .
=-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
023 025 0.28 030 033 -0.35 -0.38 -0.20 -0.30 -040 -0.50 -D.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)
c = 2.462 pg/L c= 13.394 pg/L _
= 0.240 pg/L (9.73%) 3 c = 0.442 pg/L
+ wo/ L +/-  1.383 pg/L (10.33%) ./ 0.028 pg/L (6.35%)
o o
/ -30.0n| -4.00n /;'
//
-3.00n ///
—_ — -20.0n|
= < —
= = < -2.00n, s
= o
-10, 1.0 -
-1.3e-00 42568
T 0 T T I\I}/o I T T T T
50066 0 5008610085 15005 20085 -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(a/L) c (g/L)
Hinh 3.Phb d6 DPCSV vado thi thém chéan mau tdm Su
Mdau Myc
Dang Selen DangSden
Muc Mc
DMDSe 250 o
-300n] '
-20.r]
<2000} = 0]
-100n] 009
500
020 -023 025 -0.28 -0.30 -0.33 0.35 0 040 U(ﬁfﬂ 8
DMDSe Se-cyst
c = 4.614 ng/L c= 31.567 pg/L
+/- 0.431 ng/L (9.35%) +/- 2.308 pg/L (7.31%)
-10.0n
—EDOL/
S <
3.2e-00
T T T T T T T T 0 T
-500eE6 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)
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Bdng 4.Két qua xacdinh ham drong mbt sd dang selen trong Au hai san

Dang Se(lV) Se-Cyst DMDSe Hamdgng
selen selen tng
Ham kong TB Ham kong TB Rev Ham kong TB Rev
(pp DPCSV)
- (u9/g) (u9/g) (%) (u9/9) (%)
Mdu (ng/g)
Ca Khoai 0,143 10,596 92,33 0,042 88,2p 51,81
Toém Su 0,166 6,269 85,44 0,028 82,79 15,16
Muc 0,000 15,494 91,37 0,051 81,4p 42,37

Trong céc ru da phan tich cho fiy ham trong chng Se-Cystdn nhit saudé dén Se(IV)
va cang DMDSe it nit. Ham krgng cang Se-Cyst va DMDSe trongam myc Ion nhit, tiép dén
la c& Khoai va nlvnhit |a trong tdm Sd. Trong kkid, ham trong selendng $ cia ca Khoaidi
lén nhit rdi dén Muc va nld nhat 1a Tém. Tuy nhiéndbi véi mau Muc, mic do hamiong selen
téng  I6n nhrng lai khéng tim thy duoc dang Se(1V) trong riu.

4. KET LUAN

Dua trén tinh cft dién héa @a mvt sb dang selen, cé thap ding phrong phap Von-Ampe
hoa tan cait xung vi phan @i di¢n axc giot treo thiy ngan-ngt pheong phap c@d nhay cao,dd
lap lai tét, thiét bi don gian, & tién d&& phan tichdinh krong khdng chham lrong ©ng selen ma
con phan tichahg selenbé phan tich dng selen trong4i san cin phii qua giaidoan tién xir Ii
bang K thuat chiét l6ng-long Wi muc dich lam gidu dng DMDSe trong phaitu a va laai bo
protein ding nhr chit béo trong phawvc truéc khi xacdinh cang Se-Cyst va Se(IV).
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ABSTRACT

QUANTITATIVE ANALYSIS OF SEVERAL SELEN SPECIES INEBAFOOD
BY STRIPPING VOLTAMMETRY

Le Thi Duyer?' ', Le Lan AnH, Le Buc Lienf

YInstitute of Chemistry, VAST, 18 Hoang Quoc Viay Giay, Hanoi

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

This paper presents practical experiments to cecistan extraction — separation —
enrichment scheme for analyzing several electrocd@nactive Selenium species: selenite
(Se(lV)), selenocystine (Se-Cyst), and dimethyldisele (DMDSe) in seafood by using
Stripping Voltammetry and its application to reahwgles. Results showed that in Bummalo fish
and tiger prawn, Se-Cyst was the highest fract®e()V) was the next, and DMDSe was the
lowest fraction. In squid, Se(IV) was not foundaétions of Se-Cyst and DMDSe were highest
in squid, then in Bummalo fish, and lowest in tigeawn.

Keywords selenium species, seafood, cathodic strippingaviminetry
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