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Tom tat

huong phap xac dinh iod trong sira va thuc pham bo sung da dugc ngh1en ctru. Cac thong sb cia

thiét b1 du0’c t6i uu hoa tw dong nhur cong sudt cao tan, khi nebulizer, thé thau kinh ion. Iod duoc
chiét tir nén mau bang dung dich HNO3 2% su dung bé rung siéu 4m & nhiét d6 80°C. Mau sau d6
dugc diéu chinh dén pH 9 = 10 sur dyng dung dich NH3, sau d6 loc qua mang loc 0,45 um trude khi
duoc phan tich trén thiét bi ICP- MS. Phuong phéap da cho thay c6 d6 1ap lai va hiéu sudt thu hdi cao,
phu hop dé xac dinh iod trong mau sita va thuc phim bd sung.

Tir khéa: lod, ICP-MS, thwc phim
1. PAT VAN PE

Tod 1a mdt vi chat dinh dudng can thiét cho co thé dong vat va con nguoi. Sy thiéu hut iod c6
thé gay ra tinh trang kém phat trién ca tinh than va thé chét & tré em, bénh budu ¢d ¢ ngudi 16n. Tré
em va phu nit mang thai I nhitng d6i twong rat dé bi thiéu iod do nhu ciu ting cao.

Hién nay, viéc hép thu iod qua cac loai thuc phém nhu sira, thuc phém bd sung la dé thuc hién
va hi¢u qua hon nhiéu so véi cac loai gia vi man khac nhu mudi, mam, nudc twong. Tuy nhién, viéc
phan tich ham luong iod trong nhitng nén mau phiic tap noi trén 1a trong d6i khoé khian ma cac
phuong phép thong thuong khong thuc hién duoc.

Céc phuong phap phan tich iod hién nay chu yéu dya trén k¥ thuat ICP-MS. Iod c6 thé duoc
chiét bang phuong phép thuy phan méu trong moi truong kiém manh (tetrametylammoni hydroxit)
st dung ta say [1] hay thuy phan mau trong moi truong acid nitric dac su dung 10 vi song [2]
Nghién ctru nay dé xuét quy trinh méi, xtr i mau sita va thuc pham b sung bang phuong phap chiét
siéu am, sir dung acid nitric lodng, sau d6 diéu chinh pH dich chiét v&i amoni hydroxyt vé moi
truong kiém trude khi tién hanh phan tich trén thiét bj ICP-MS.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru

Dbi tuong cua nghién ciru ndy 13 cac méu sita, thuc phdm bd sung. Pay 1a cac mau c6 thanh
phan kha phtic tap, hon nita ham lugng iod trong mét s6 nén mau rat thap (dic biét 1a sita nwéc) nén
viéc dinh lugng chinh xac cac chi ti€u nay doi hoi phai st dung phuong phap c6 do nhay va do chon
loc cao. Bén canh do, iod c6 thé ton tai déng thdi & cac dang khac nhau trong nén mau (cha yéu 1a
dang mubi I ,103- cua kim loai kiém va kiém tho) gdy kho khén cho viéc xac dinh. Vi vay, phuong
phap ICP-MS la phuong phap wu viét hon ca dé phan tich téng ham lugng iod trong sita va thuc
pham b sung.
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2.2. Thiét bi, dung cu va héa chit

Thiét bi khdi phé plasma cao tan cam ung dugc st dung 1a h¢ NEXION 350X — Perkin Elmer
(M¥). Bé rung siéu 4m c6 b phan diéu nhiét tir hing Elma (Ptic). Cac héa chét tinh khiét dap tmg
cho phan tich khdi phd nhu: HNO3 65% (Merck), NH3 25% (Merck). Dung dich chuan Iod ¢6 nong
do 1000ppm (Merck). Nudc duoc st dung la nudc si€u sach ¢o dién trd 18,2. Khi Argon ¢6 do tinh
khiét dap tng 99,999%. Ngoai ra, cac dung cu khac ciia phong thi nghiém nhu: 6ng ly tim 50mL,
binh thuy tinh va cac dung cu thong thuong khac dugc su dung trong nghién clru nay.

3. KET QUA NGHIEN CUU VA BAN LUAN
3.1. Khio sat lwa chon dung moéi phén tich

Lya chon dung mdi phan tich mau la mot bude quan trong, c6 y nghia quyét dinh dén do nhay
va d¢ chinh xac cua phuong phap phan tich. Trén co sé tham khao tai liu [2,3,4,5], cac dung moi
dugc lya chon dé khao sat gom: dung dich HNO3 va dung dich NH3 Tién hanh chuan bi dung
dich chuén iod 10ppb trong cac dung moi lya chon dé khao sat c6 nong do 0,25%, sau do phan tich
trén thiét bi ICP-MS. Két qua cho thiy, trong moi truong NHj tin hiéu iod 6n dinh va cao gap hon
2 1an trong moi truong HNO3. Vi vay, viéc chudn bi mau trong méi trudng co tinh kiém trudc khi
phan tich trén thiét bj ICP-MS 1a thich hop hon, va cling phu hop véi cadc phuong phap da tham
khao duoc.

Tuy nhién, kha nang chiét iod ra khoi cac mau phuc tap nhu sita, thuc pham bd sung trong moi
truong NH3 khong tot bang HNO3. Do do, ching t6i tiép tuc tién hanh khao sat chuan bi mau chuan
lam viéc iod trong hon hop dem NHj3 - NH4NO3 bang cach thay doi cac ti 1¢ khac nhau vé thé tich
cua HNO3 va NHj ¢6 cung nong do.

Két qua dugc thé hién trong hinh 1.
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Hinh 1. Két qua khdo sdt ti 1¢ HNO3 : NH3

Két qua cho thay, khi phan tich iod trong méi truong dém NHj - NH4NO3 v6i dung dich HNO3
va NH3 ti 1€ 1:2 theo thé tich, pH twong tng trong khoang 9+10, tin hiéu iod thu dugc cao nhét, va
co Xu huong 6n dinh. Diéu nay c6 y nghia quan trong khi HNO3 ¢6 thé duoc str dung trong cac
bude xir 1i mau nham ting hiéu qua chiét iod v&i nhitng nén mau phtec tap nhu sita bot, hay mot sb
loai thuc pham bd sung chua nhiéu béo.
3.2. Khao sat lra chon cac diéu kién phan tich tdi wu nhim xac dinh iod bang ICP-MS

Céc thong s6 cua hé thong khdi phd plasma cam tng (ICP-MS) c¢6 anh huong 16n dén do nhay,
dd chinh xac, do lap lai cua phép do. Céc diéu kién nay dugc nghién ctru va tdi wu tu dong, su
dung dung dich chuan hoa thiét bi, bao gdm: cong suit ngudn phat cao tan RF, luu lwong khi
nebulizer (LLKM), do sdu mau, s6 1an quét khi... Ngoai ra, thoi gian bom, rua mau va sir dung
dung mdi hitu co isopropanol dé ting cuong tin hiéu va o 6n dinh cho phép phan tich iod ciing
dugc nghién ciru tdi wu. Cac két qua diéu kién ti wu thu duge thé hién trong Bang 1.
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Bdng 1. Cac thong 56 dwoc chon dé dinh lwong iod

Théng sé Gid tri Théng sé Gid tri
Cong suat RF 1100W Quét khbi 20 lan
LLKM 0,85mL/phut Do lap 3 lan
Khi Ar tao 18,0L/phut Do siu miu 1,1 mm
Plasma
Thoi g{an Tu 60s Thoi gian bom mau 45s
bom rira
Isopropanol 2% Thong s6 khac Ty dong

3.3. Khio sat diéu Kkién xir Ii mau

Khao sat diéu kién xtr li mau bang cach thay d6i nhiét d6 va thoi gian rung siéu am. Két qua cho
théy, trong diéu kién chiét siéu 4m & nhiét do 70°C, ham luong iod trong mau thu duge 1a cao nhét
(Hinh 2). O nhiét d6 trén 90°C, ham luong iod thu dugc rat thap, vi hiu hét iod trong mau d bi mét
do hién tuong thang hoa.
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Hinh 2. Két qua khao sdt nhiét dg chiét
Tuong ty, thoi gian chiét tdi vu ciing dugc khao sat. Két qua duge thé hién trong hinh 3.
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Hinh 3. Két qua khao sdt thoi gian chiét

Két qua cho thiy, thoi gian chiét mau 30 phut cho ham lugng iod 16n nhat. Do do, thoi gian
chiét 30 phut dugc lya chon cho cac khao sat tiép theo.
3.4. Quy trinh xir Iy miu

Trén co s& két qua khao sat cac diéu kién xu Iy mau, quy trinh phan tich iod trong mau sita va
thuc phdm bo sung bang phuong phap ICP-MS dugc thé hién trong So dd 1.
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Can mau (0,5-2g)

+20 ml HNO; 2%

v
Siéu am 70°C trong 30 phut

- dinh mtrc 100mL bang

Loclay 10mL | 4 | Loclay ImL
(mau sita) [ (mau TPBS)

\/

Binh dinh mtrc 25mL

- diéu chinh pH 9-10
- dinh mirc véi H,O
v

Loc qua mang 0,45 pm

A 4

Phan tich ICP-MS
So do 1. Quy trinh phan tich lod bang phwong phdp ICP-MS

3.5. Gid&i han phat hién (LOD) va giéi han dinh lwgng (LOQ)

Gidi han phat hién (LOD) ciia phuong phéap dugc tinh bang gia tri ciia @ 1éch chuan khi phan
tich mau tring 10 lan. Giéi han dinh luong (LOQ) dugc tinh theo cong thirc: LOQ = 3,33 x LOD.
Két qua duoc thé hién ¢ Bang 2.

Bdng 2. Gioi han phat hién va gioi han dinh luwong iod trong mau sita va
thuc pham bo sung bang ICP-MS

\ . Thue phim
Nén mdu Sita bot Sita nuwdc P
bo sung
LOD
2,5 0,6 8,0
(ng/100g)
LOQ
12 2,0 40
(ng/100g)

Két qua ¢ Bang 2 cho thiy, gia tri LOQ cta phwong phap hoan toan phu hop dé dinh luong iod
trong cac nén mau, ké ca khi duoc bé sung & muc nhd nhu trong sita nude (thudng gip ¢ mic
10-30 pg/100g). Vi vy, phuong phap ICP-MS rat wu viét khi str dung dé xac dinh iod trong cac
mau c6 ham lugng bién thién trong khoang rong.

3.6. D chinh xac cia phwong phap

banh gia do chinh xac cua phuong phap thong qua d§ chum, d dung thuc hi¢n trén 03 nén
mau: sira bot, sira nudce, va thuc phém bd sung. Do chum dugc danh gia qua phan tich lap lai it nhét
06 1an, phan tich tai lap trong diéu kién c6 sy thay doi vé thoi gian phan tich, va tinh h¢ s6 bién
thién twong ddi 1ap lai, tai lip twong Gmg. Panh gid d6 dung qua do thu hdi bang cach thém luong
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chuén biét trude cua iod vao nén mau thyc & cac mirc bang, bang % va gap doi lugng iod c6 trong
nén miu. Két qua duogc tong hop trong bang 3.
Bing 3. Két qud tham dinh phwong phdp

, Nén méu
Thong so
Sita bot Sira nuwoc TPBS
RSD; (%) 3,7 4,1 2,2
RSDg (%) 3,6 3.9 4,1
R (%) 91,5-103 87-101 102-107

Do khong dam
bao do U(%) 15 12 1

Céc két qua tham dinh cho thay phuong phap dap g t6t cac yéu cau ky thut theo AOAC (do
1ap lai RSD; < 5,3 %; d9 tai lap RSDR < 8%; hi¢u suét thu hdi R trong khoang 80-110%.

3.6. Phan tich mau thye té
Ung dung phuong phap di xay dung trong phan tich mot s6 mau thyc té thu thap trén thi truong.
Két qua ham luong Iod trong mot s mau thu thap duoc thé hién trong bang 4.

Bing 4. Két qua phan tich mau thiee té

. o S0 mdu sai khdc . .
Nén mau . Tong so
Vi cong bo
+10% +20% >20%
Sira bot 45 21 8 74
Stta nudc 11 6 3 20
Thyc pham bo 17 10 1 38
sung

Tur do, bicu do bicu thi mure sai khac cua ket qua phan tich so véi cong bo trén nhan san pham
cua nha san xuat dugc thé hién trong hinh 4.

m210%
- 20%

W >20%

Hinh 4. Biéu do % mikc sai khdc ciia két qua phdn tich iod so véi cong bé
Két qua cho thiy, c6 dén 17% sb mau thu thap trén thi truong co su sai khac vé két qua kiém
nghiém (nho hon so v6i cong bo trén nhin san pham) 16n hon 20%. Trong d6, c6 14/22 mau (62%)
cong bd bd sung iod dudi dang mubdi K1, tap trung chii yéu vao nhém san phim thue phidm b sung.
Day c6 thé 1a nguyén nhan chinh din dén hién tuong hao hut iod do hién tuong thing hoa, hay hip
phu trong thanh bao bi san pham.
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4. KET LUAN

Phuong phap ICP-MS rét wu viét khi sir dung dé phan tich tong ham luong iod. Nghién ciru da
dua ra mot quy trinh xir 1i mau trén co sé ky thuat chiét siéu am nham xac dinh iod trong nhitng nén
mau phtrc tap nhu sita va thuc pham b sung.

Céc két qua nghién ctru cho thiy phuong phép c6 do chinh xac dap tmg duoc yéu cau cia AOAC,
va gi6i han dinh luong trong khoang 2+40 pg/100g 1a twong duong véi cac phuong phap chudn hién
nay (5+100 pg/100g) [2].

Phuong phap phan tich can mo rong ddi tuong mau phan tich (gla vi man va cac loai thuc phdm
khac), dong thoi huéng dén viéc sir dung ndi chuan dé kiém soat tot hon qué trinh phan tich.
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Summary

DETERMINATION OF IODINE CONTENT IN MILK AND FOOD SUPPLEMENTS
BY INDUCTIVELY COUPLED PLASMA MASS SPECTROMETRY (ICP-MS)

Dinh Viet Chien'", Pham Cong Hieu'?, Nguyen Bao Thoa', Nguyen Minh Chau’,
Le Van Ha', Vu Thi Bich Phuong?’, Nguyen Van Ri’, Nguyen Thi Anh Huong?,
Le Thi Hong Hao'*

! National Institute for Food Control

2 Faculty of Chemistry, University of Science, Vietnam National University - Hanoi

The determination of iodine in milk and food supplements by inductively coupled plasma
mass spectrometry (ICP-MS) was investigated. Several parameters of the equipment were
optimized automatically such as power of radio frequency, nebulizer gas, and voltage of ion
lens. Todine was extracted from samples by using 2% HNO5 with ultrasonic at 80°C. Sample
solutions were adjusted to the pH of 9+10 by using ammonium hydroxide, and then filtered
by using a 0.45 pm membrane before being analyzed by means of ICP-MS. The method has
good repeatability and high recovery efficiency that are suitable for the determination of iodine
in milk and food supplements.

Keywords: lodine, ICP-MS, food
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