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Tom tit

Trong nghién ciru ndy, iod dudi dang iodate va iodide trong cac loai gia vi man dugc chiét
v6i nude deion bang be rung siéu am co diéu nhiét, sau d6 xac dinh bang phuong phap pho khéi
plasma cam (g cao tan ghép n01 sac ky 1ong (LC-ICP-MS). Céc diéu kién vé thiét bi va quy
trinh chiét mau da duoc khao sat t6i vu. Phuong phap cling da duoc xac nhén gia tri s dung voi
cac thong s6 nhu dudng chuan lam viée ¢6 hé s6 xac dinh R? > 0,995, gidi han phat hién (LOD)
ctia iodate va iodide twong tmg 13 0,06 va 0,079 mg/kg; d6 léch chuan twong doi lap lai (RSDr)
trong khoang 2,57 - 5,22 %, d¢ thu héi (R %) trong khoang 83,5 - 108 %, dap tng t6t cac yéu
cau theo quy dinh cia AOAC. Nghién ctru d3 tién hanh phan tich 43 mau gia vi man khac nhau
bao gém mubi an, bot canh iod, hat ném, dau hao, nudc twong, nudc mam. Két qua cho théy mot
ti 1& cao (76,9 %) ciia cac mau mudi an va bot canh iod c6 ham lugng tong sd cia iodate va
iodide thap hon so véi mirc quy dinh. Trong khi d6, cac mau gia vi man khac c6 chira ham luong
dang ké cua iod cha yéu duéi dang iodide. Két qua ctia nghién ctru nay da gop phan dénh gia so
b thuc trang dang ton tai ciia iod trong cic san pham gia vi min thu thap trén dia ban thanh phd
Ha Noi.

Twr khoa: iod, iodate, iodide, gia vi man, LC-ICP-MS.
1. PAT VAN PE

Tod 1a mot trong nhitng nguyén té vi luong can cho su sdng cuia nhiéu sinh vat, trong d6 dic
biét can thiét cho sirc khoe con ngudi. Tinh trang thiéu iod co thé xay ra va gdy nén nhimg van dé
nghiém trong nhu bénh budu cb hay thiéu nang tri tué. Pay 14 tinh trang xay ra tai nhiéu noi trén
thé giodi, dic biét & cac nuoce dang phat trién, trong do co Viét Nam. Vi vay, theo Nghi dinh
09/2016/ND-CP quy dinh vé viéc ting cuong vi chit dinh dudng vao thuc pham, mudi dung an
truc tiép, mudi dung trong ché bién thuc pham la dbi twong bat budc phai ting cudng iod [1].

Tod thudng duoc bd sung vao mudi an dudi dang KIOs hogc KI voi ham lwong tuong timg
cta iod 1a 77 % va 59 % theo khdi luong. Dang KIOs do dic tinh bén hon trong cac dleu kién
bao quan va phan phéi nén thuong duoc sir dung & cac nude cd khi hau nong am, cac quoc gia
dang phat trién. Trong khi d6 dang KI dugc sir dung ¢ hau hét cac nuéec Chau Au va mot s6 nudc
khu vuc Bic My.

Nhin chung, cac nghién ctru da cong b cho thay iod co vai tro thiét yéu quan trong véi
con nguoi hon 13 viée gy ra cac phan tng bét loi. Theo co quan An toan thuc pham Chau Au
(EFSA), nhu cau vé iod voi con ngudi ¢ mirc 70 - 200 pg/ngdy. Cac ddi tuong c6 nhu cau cao
hon vo6i iod 1a tré so sinh va phu nir trong giai doan thai ky va cho con bt [2]. Mac du vay,
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tong luong iod bo sung ti da hang ngay cho nguoi truong thanh ciing dugc khuyen cdo ¢ trong
khoang 500 - 1.000 pg/ngay. Dé giai quyét tinh trang thiéu iod, cac loai mubi dn va bot canh gla
vi thudng duoc quy dinh bo sung iod & mirc 20 - 40 mg/kg. Tuy nhién, do anh hudéng cia nén
mau hay trong qua trinh ché bién, bao quan, iod thudng bi chuyén héa gitta cac dang ton tai trén
va mat di do hién tuong thing hoa thanh L.

Thuyc trang mubi an thiéu iod xay ra & nude ta trong nam 2019, khi Chi cuc Quan 1y chat
luong Nong - Lam va Thily san tinh Dién Bién lay mau giam sat chat lugng mudi an va bot canh
gia vi. Két qua cho thay 8/11 miu khong dat chét lugng (ham luong 1,33 - 17,7 mg/kg muc thap
hon quy dinh 20 - 50 mg/kg) va 3/11 mau hoan toan khong phat hién iod. Chi cuc Quan ly chit
luong Nong - Lam va Thuy san tinh Hai Duong sau d6 ciing tién hanh kiém tra dot xuat mot co
sO san xudt bot canh iod va phat hién cong nhan sir dung mudi tinh sdy thudng thay cho mudi
tinh sdy iod, dan dén san pham bot canh khong chira iod [3]. Nhu vay, bén canh yéu t6 ¢d tinh
vi pham ctia doanh nghiép, vin dé hao hut iod trong qua trinh bao quan c6 thé 1a mot trong
nhitng nguyén nhan chinh dan dén hién twong mudi an khong cé iod, hodc co6 nhung khong dam
bao chit lugng theo quy dinh.

Thuyc trang mudi an thiéu iod xdy ra & nudc ta trong nam 2019, khi Chi cuc Quén 1y chét
luong Nong - Lam va Thiy san tinh Dién Bién ldy mau giam sat chat lugng mudi an va bot canh
gia vi. Két qua cho thay 8/11 miu khong dat chét lugng (ham luong 1,33 - 17,7 mg/kg muc thap
hon quy dinh 20 - 50 mg/kg) va 3/11 mau hoan toan khong phat hién iod. Chi cuc Quan Iy chat
luong Nong - Lam va Thiy san tinh Hai Duong sau d6 ciing tién hanh kiém tra dot xuat mot co
sO san xudt bot canh iod va phat hién cong nhéan sir dung mudi tinh sdy thuong thay cho mubi
tinh sdy iod, ddn dén san pham bot canh khong chira iod [3]. Nhu vay, bén canh yéu t6 cb tinh
vi pham ctia doanh nghiép, vin dé hao hut iod trong qua trinh bao quan c6 thé 1a mot trong
nhirg nguyén nhan chinh dan dén hién twong mudi an khong c6 iod, hodc c6 nhung khéng dam
bao chit lugng theo quy dinh.

Tod trong san phdm c6 thé bi chuyén hoa gitta cac dang chu yéu 14 iodate va iodide. Trong
d6, dang iodide kém bén virng hon nhung duoc xem nhur it thé hién doc tinh hon khi danh gia
LD50 trén chudt qua duong ubng d6i véi iodate 13 trong khoang 500 - 1.100 mg/kg [4-5] va
iodide 14 3.320 mg/kg thé trong [6]. Do do, de hleu dugc ban chét cua sy hao hut vé ham luong
10d, cung véi vige xac dinh ham lugng iod tong s0, phan tich cac dang tdn tai cua iod trong san
pham la thyc su can thiét. Cac phuong phap xac dinh dang iodide va iodate da duoc quan tam
va phat trién rat som. Mot sO phuong phap trudc day thuong sir dung chiét chon loc sau d6  phén
tich bang thiét bi sic ky 1on vo1 detector xung ampe [7], sac ky ion véi detector do dan va
UV-Vis [8-9], hodc bang sic ky 10a1 trir kich thudc (SEC) hay séc ky 1ong hiéu ning cao (HPLC)
két hop voi phd kh01 plasma cao tan cam ng (ICP-MS) [10-11]. Trong cac phwong phap nay,
su két hop giita sic ky long (LC) va phd khéi cam tng plasma (ICP- MS) mang lai nhiéu dic tinh
uu viét hon cd do c6 dd nhay, do chinh xac cao va kha nang xtr li nhiéu nén mau phuec tap véi do
dic hiéu cao. Vi vay, trong nghién ctru nay, phuong phap LC-ICP-MS duoc lya chon dé nghién
ctru khao sat cac diéu kién phan tich déng thoi ham luong iodide va iodate nham tim hiéu va
danh gid so bg dang ton tai cua iod trong mot s6 loai gia vi man thu thép trén thi truong.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vit li¢u

Céc hoa chat, thudc thir sir dung trong nghién ctru nay déu thudc loai tinh khiét phan tich

dung cho sic ky hoic khdi pho.

Chuén sir dung 14 chudn don iodide (I-) 1.000 ppm (Merck), chuan iodate 1.000 ppm dugc
chuan bi tir mudi KIOs (> 99,7 %, Merck). Tét ca cac hoa chat khac dung trong nghién ciru nhur
EDTA (= 99%), KH2PO4 (= 99 %), K2SO4 (= 99 %), acid boric (= 99,5 %), sodium-1-octane
sulfonate (OSA, > 99%), dung dich ammoniac (25%) cling dugc mua tir hang Merck (Viét
Nam). Nuéc duoc st dung 1a nudc cit deion (18,2 MQ.cm). Khi argon c6 do tinh khiét
99,999 % (Messer). Ngoai ra cac dung dich chuan hoa thiét bi cia hang Perkin Elmer ciing dugc
su dung.

Nghién ctiru duge thyuc hién trén 43 mau gia vi min cac loai (muéi an, bot canh iod, hat
ném, dau hao, nudc tuong, nudce mam) thu thap tai cac ctra hang va siéu thi trén dia ban thanh
phd Ha Nbi. Cac mau duoc bao quan nguyén trong bao bi cua nha san xuat, ¢ diéu kién nhiét do
thuong, tranh anh sang truc tiép trudce khi tién hanh phan tich.

2.2. Thiét bi, dung cu

Bé rung siéu am (Elmer) duoc str dung dé chiét iod ra tir nén mau. Dich chiét mau dugc loc
qua mang loc 0,45um (Minisart) trude khi chuyén vao lo dung mau bang nhwa (Agilent) dé phan
tich. Cac dang iod s& duoc phan tach trén hé sic ky long (Flexar Quanternary LC pumps) sir
dung cOt anion NI-424 (5 um x 4,6 mm X 100 mm, Shodex) trudc khi phat hién va dinh lugng
trén hé théng ICP-MS Nexion 350X (Perkin Elmer). Cac thiét bi va dung cu thong thudng khac
cua phong thi nghiém ciing dugc st dung trong nghién ctru nay.

2.3. Phuwong phap nghién ctru
2.3.1. Phurong phdp xir I mdu

Mau long dugc pha loang tryc tiép v6i nudc deion st dung micropipet va cac binh dinh
mure. Cac mau dang ran hodc sét duoc can khoang 1 - 2 g trén can phén tich chinh xac dén +
0,0001g vao ong ly tam 50 mL. Thém vao mau khoang 40 mL nudc deion, rung siéu am trong
khoang 20 phut ¢ nh,iét cj(f) < 39°C va chuyén mau vao binh dinh mtrc 50 mL, dinh murc dén vach
voi nudce deion va lac déu. Mau sau do dugc loc qua mang loc 0,45 pm va pha loéng thich hop
trude khi phan tich trén hé thong LC-ICP-MS.
2.3.2. Diéu kién thiét bi

Céc diéu, kién cta hé thiét 131 LC-ICP-MS du’,(_yc nghién ctru ti vu riéng ting phan. Dié}l
kién ICP-MS tQi uu theo hudng dgin cua n‘hé san xuat nham dat dugc do nhay, do chinh xéac khoi
cao voi iod. Biéu kiéq LC duoc t61 vu nham dat du’c_yg do nhay va do phan giai cao véi cac dang
iodate va iodide bao gobm: pha dong str dung thanh phan OSA 0,9 mM va acid boric 10 mM trong
nudc diéu chinh pH dén 8,0 st dung dung dich NH4OH 10 %. T6c d6 pha dong 1a 0,85 mL/phut
¢ diéu kién phan tich dang dong. The tich tiém mau 1a 20 pL.
2.3.3. Tham dinh phirong phép

Phuong phap duoc xac nhan gia tri st dung voi cc thong sb vé khoang tuyén tinh, gii han

phat hi¢n (LOD), gi61 han dinh lugng (LOQ), do chum va d§ dang. Gia tri LOD dugc udc tinh
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bang cach thuc hién thém chuén chit phan tich vao nén mau tring, 13 mudi dn khong chira iod, ma
tai d6 cho ti 1¢ tin hiéu chat trén nhidu nén (signal to n01se) la S/N 3, gia tri LOQ duogc udc tinh
tai do ti 1¢ S/N = 10. D¢ lap lai dugc thuc hién trén ba nén mau thuc cé chira iod 12 nu6e twong,
hat ném va bot canh gia vi, mdi nén mau phan tich lap lai 06 1an. Xac dinh d6 thu hoi bang cach
thém chuan chat phén tich vao trong nén miu thir & cic mirc ndng do khac nhau trong khoang
5,0 - 12,5 mg/kg.

3. KET QUA VA THAO LUAN
3.1. T6i wu céc diéu kién phan tich trén ICP-MS

Trong trudng hop cua iod, dong vi duy nhét ton tai va 6n dinh trong ty nhién 1a 27T (100 %).
Céc dong vi khac cta iod 1a cac dong vi phong xa dugc tong hop. Pong vi ny ciing it bi anh hudong
bdi su trung khdi nén lya chon ché d6 do chuin (khong str dung khi va cham) dé c6 thé dat duoc
d6 nhay tot nhat.

Céc thong s6 khac c6 anh huong dén do chinh xac, do nhay, d6 6n dinh cia phép phan tich
nhu cong suét plasma, luu lugng khi nebulizer, d§ sau plasma,.. cling duoc t6i wu tu dong trén
hé thong (str dung phan mém va cac dung dich chuan hoa thiét bi duoc hing Perkin Elmer cung
cap). Két qua duoc thé hién nhu trong Bang 1.

Bing 1. Céc théng so toi wu tir ddng ciia thiét bi ICP-MS

Théng sé Gia tri dwoc chon Thong sé Gia tri dwoc chon
Cong suit RF 1200 W S 1an quét khoi 20 lan
Luwu lwong khi . .
WU TONEEAL 0 82 mL/phat  S6 1an do lap 3 lan
nebulizer
Luu luwgng khi tao .
19,0 L/phut Do sau plasma Chinh ¢ t6i wu
plasma
Thoi gian cho 500 ms Kiéu do Tiéu chudn
(dwell time) (khong st dung khi)

3.2. T6i wu céc diéu kién phan tich trén sic ky long
3.2.1. Anh huong ciia thanh phan pha déng

Pha dong dong vai tro quan trong trong viéc rura gidi va phan tach cac dang khac nhau cua
iod. Tham khao mot s6 tai liéu vé phan tich dang iod [12] va phut hop véi cot sac ky ion ciia hang
Shodex dugc sir dung trong nghién ctru nay, cac pha dong duoc Iya chon khao sat 1a: pha dong 1
gdm natri 1 - Octanesulfonate (OSA) 0,9 mM, acid boric 20 mM va pha dong 2 gom KH2POu
5 mM, K2SOs 15 mM, EDTA 5 mM, diéu chinh & pH7. Tién hanh phan tich dung dich chuén hdn
hop iodate va iodide c6 ndng dd 20 ppb lan luot str dung hai pha dong trén, két qua thu dugc cac
sic do trong Hinh 1.
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Hinh 1. Scic ky 6 dung dich chudn hon hop lodate va lodid 20 ppb (a) pha déng 0,9 mM OSA
va 20 mM boric acid va (b) pha dong 5 mM KH:PO4, 15 mM K504 5 mM EDTA

Séc ky d6 Hinh 1 cho thiy, mic du thoi gian rira giai gan tvong dwong, nhung trong diéu
kién phan tich bang pha dong 1, tin hiéu chiéu cao pic ghi nhan dugc ciia ca 02 chat phan tich 1a
tot hon. Do do6 pha dong bao gém OSA 0,9 mM va acid boric 20 mM trong nude dugce lya chon
dé tién hanh cac khao sat tiép theo.

3.2.2. Anh hwéng ciia toc do dong pha déng

Téc d6 dong pha dong duge khao sat & cac muc: 0 ,05; 0,75; 0,85; 1,0 mL/phut trong diéu
kién pha dong di liwa chon duoc. Két qua cho thiy, khi téc do ~dong tang, thoi gian luu cia cac
chat phan tich c6 giam nhung khong dang ké, khong phai la yéu t6 quyét dinh dén d6 phan giai
ctia chat phan tich trong truong hop nay. Do do, téc do dong pha dong 0,85 mL/phut phi hop véi
lwu lwong dong khi nebulizer 14 thong sé duge chon sau khéo sét.

3.2.3. Anh hwéng cua nong dé acid boric trong pha dong

Thyc hién khao sat anh hudng cua acid boric trong pha dong khi tién hanh phan tich cung
mot dung dich chuén hon hop iodate va iodide c6 nong d6 20 ppb trong diéu kién téc d6 dong gir
c¢b dinh ¢ 0,85 mL/phit. Thyc nghiém ghi nhan dugc, khi tang nong do acid boric trong pha dong
tir 10 dén 30 mM, tin hiéu cac chat phan tich c¢6 xu hudng giam dan. Mic du vdy, trong ca ba
truong hop khao sat khong c6 su khac biét dang ké vé thoi gian luu va tin hiéu pic cua dang
iodide thu dugc van bi tu, chan pic dodng so véi dang iodate (nhu trong Hinh 1a). Do d6 néng do
acid boric khong phai 1 yéu t6 c6 anh hudng 16n dén kha ning rira giai iod nham cai thién do
nhay cua dang iodide. Néng d6 acid boric 1a 10 mM duogc lya chon cho nhitng khao sat tiép theo
dé rira giai iodide ra sdm hon nham ting cuong do nhay va tiét kiém thoi gian phan tich.

3.2.4. Anh hwéng cia pH pha dong

Nghién ctru anh huong cua pH duoc thyc hién dya trén pha dong voi nhimg thanh phan
dugc lya chon trude d6. Thay doi gia tri pH trong khoang 6 - 8, duoc diéu chinh bang dung dich
ammonia 10 %. Két qua khao sat duoc thé hién trong Hinh 2.

Tap chi Kiém nghiém va An toan thyc phdm - Tap 4, S6 3, 202l



Xac dinh déng thdi ham lugng iodide va iodate trong gia vi...

Khao sat pH
40000

35000

30000

23000

20000

150004

INENEIY (EPE)

10000

Tima (min)

Hinh 2. Sic ky d6 phén tich dung dich chudn hon hop 10 ppb tai cdc gid tri pH khdc nhau

Duya trén két qua khao sat, thoi gian luu ciia cac chét phan tich ¢6 su giam nhanh do luc
lién két cua cac dang iod vé6i pha tinh giam trong diéu kién pH tang dan. Trong tat ca cac truong
hop, sic ky dd cua 2 dang iodate va iodide déu c6 d6 phéan giai tot. Tuy nhién, trong diéu kién
pH 8.0, chan pic iodide gon hon va thoi gian luu ngan nhét, tin hiéu pic dugc cai thién dang ké.
Nghién ctru khong tién hanh khao sat & gid tri pH > 8,0 do khuyén céo vé khoang pH lam vigc
cua cot tach (pH 2 - 8) Do do gia tri pH 8,0 1a thong s6 t6i vu duge lua chon chon cho pha dong
nham dap tmg yéu cau vé do nhay va tiét kiém thoi gian cta phép phén tich.

3.3. Khio sit thoi gian va nhi¢t d chiét miu

Céc chat phan tich déu 1a chat phan cyc, d& tan trong nudc. Vi vay nghién ciru nay lya
chon nudce 1a dung moi chiét, va tién hanh khao sat cac diéu kién khac c6 anh huong to1 hi¢u suét
ctia qua trinh chiét nhu thoi gian va nhiét do chiét mau. .

Khao sat thoi gian chiét, trong diéu kién nhiét d6 giir ¢b dinh tai 30°C, duoc tién hanh
trén cac mau thuc dang ran 1a mau bot canh c6 chia iodate va hat ném c6 chira iodide nham phan
anh chinh xac sy lién két cua cac dang iod véi thanh phan nén mau thay vi b6 sung chuan vao
trong nén mau thir trang. Két qua dugc thé hién trong Hinh 3.
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Hinh 3. Khao sat anh huong cua thoi gian chiét mau
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Mau bot canh iod c¢6 thanh phan nén tuong d6i don gian, chiém chii yéu 1a mudi NaCl
(> 74 %) va mi chinh (natri glutamat, ~ 15 %) dugc bo sung KIOs. Ham luong iodate thu dugce
ban dau ¢ Xu huong tang va dat cuc dal tai 20 phut, sau do giam dan khi tlep tuc kéo dai thoi
gian. chiét mau. Trong khi do, nén mau hat ném bd sung KI c6 thanh phan nén phic tap hon
(mudi an, tinh bot sin, bot thit va xuong, chat diéu vi, pham mau, dau tinh luyén), ham luong
iodide chiét duoc c6 xu hudng ting khi ting thoi gian chiét mau va twong dbi 6n dinh sau khoang
thoi gian 25 dén 30 phut. Mic du vay, sy khac biét vé ham lugng iodide sau thoi gian chiét mau
20 phut va trén 25 phit 1a khong dang ké. Vi vay, trong nghién ctru nay, dé thyc hién phan tich
dé)ng thoi ca hai dang iod, thoi gian chiét mau duge lua chon 13 20 phut va gitr ¢ dinh cho cac
khao sat tiép theo.

Nhiét do dong vai tro quan trong trong qua trinh xu li mau bing phuong phap chiét siéu
am, dac biét voiiod la nguyén to hoat dong, c6 khoang oxi hoa rong va dé bi thang hoa. Cac dang
mubi iodate va iodide déu tan t6t trong diéu kién chiét siéu 4m. Nghién ctru d tién hanh khao sat
anh hudng cua nhiét d6 trén nén mau hat ném c6 thanh phan nén phtc tap, chira dang iodide 1a
dang kém bén ving hon v6i nhiét va d& c6 xu hudng chuyén hoa thanh L va thét thoat do hién
tuong thang hoa. Nhiét do t6i wu duoc lua chon cho phan tich dang iodide nhu vay ciing thich
hop dé phan tich dang iodate. Thuc hién thay doi nhiét do chiét mau trong khoang 30 - 70°C véi
bude chuyén 1a 10°C cho mdi thi nghiém. Két qua dugc thé hién trong Hinh 4.
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Hinh 4. Khao sat anh huong cua nhiét do chiét mau
Biéu dd chi ra réng, khi tang nhiét do chiét mau, ham luong iod ¢6 xu hudng giam dan.

Ham luong iodide giam dén gan 50 % khi nhiét d¢ tang tir 30 - 70°C, trong khi khong thay xuat
hién pic cua iodate trong tat ca cac khao sat. Di€u do co thé giai thich do iodide trong mau da bi
mat di do hién tuong thang hoa. Vi vdy, rung siéu am 6 nhiét do phong khong vuot qua 30°C
duogc lya chon dé thuc hién cac nghién ctru ti€p theo.
3.4. Xac nhan gia tri sir dung ciia phwong phap

Gi61 han phat hién va gioi han dinh lugng cua phuong phap phy thuge nhiéu vao nén miu
va hé s pha loang. Cac nén mau c6 ham luong mudi thap nhu hat ném, dau hao <0 thé han ché
pha loang dé dat dugc do nhay tdt hon. Nguoc lai, cic mau mubi dn hay nudc mim bd sung iod
nén dugc pha loang thich hop dé giam anh huong td1 thiét bi phan tich. Cac thong s6 vé gioi han
phat hién va gidi han dinh luong cua phuong phap duoc tong hop trong Bang 2.
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Bdng 2. Gioi han phat hién va gioi han dinh luwong cua phwong phap

) Thé tich H¢ s6 LOD (mg/kg) LOQ (mg/kg)

Khoi lugng hidt mé pha

cin (g) chiet mau . Todate Todide Todate lodide
(ml) lodng

1,0 50 1 0,06 0,079 0,20 0,26

1,0 50 10 0,60 0,79 2,01 2,63

1,0 50 25 1,51 1,98 5,01 6,59

1,0 50 50 3,01 3,96 10,0 13,2

Nhin chung, gi6i han dinh lugng cta phuwong phap dap ng t6t yéu cau phan tich va kiém
soat ham lugng iod theo quy dinh vé cac san pham mudi an va bot canh gia vi (20 - 40 mg/kg).
Sac ky d6 cac chat phan tich ¢ ngudng gidi han phat hién duoc thé hién trong Hinh 5.

Hat nem-LOD test: 1127 :1

10305
9:‘:0:
BIU_:
T020

8020 SN = 1474 RMS

Inleraity (cps)

5000

5N = 1,5333 RMS Todate

000
3000
b P Ly T T L

A
P, P LT Ly i

Hinh 5. Sdc ky d@o phan tich iodate va iodide & nguéng LOD

Két qué danh gia cac thong s6 tham dinh khac nhu duong chudn lam viée, do 13p lai
(RSDr), do thu hoi (R) cta céac chat phan tich dugc tong hop trong Bang 3.

Bing 3. Két qua danh gid phiong phdp phan tich

Tém cnd  FIeomg frinh diwomg Khoinglam  ps5g:  RSDr(%) D8 thu hoi
chudn viéc (ppb) (%)

Iodate Y =13610x + 11097  2,5-100 0,9972  2,57-4,10 82,4-108

Iodide Y =10950 +8188,7  2,5-100 0.9977  5,14-522  83,5-107
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Céc thong sb tham dinh dap ing yéu cau theo quy dinh ctia AOAC, cho thiy phuong phéap
da xay dung hoan toan phu hop dé xac dinh ham luong dang iodate va iodide trong gia vi man.
Két qua phan tich téng cac dang iod bang LC-ICP-MS ciing dugc so sanh véi phuong phap phan
tich tong ham luong iod bing ICP-MS theo phuong phap TCVN 9517 : 2012. Mbi phép phan
tich 1ap lai 6 1an trén cing mot mau thir sau d6 kiém tra phuong sai va gia tri trung binh tap hop.
Trong ca hai truong hop so sanh phuong sai va gia tri trung binh déu cho gia trj P,...> 0,05, ching
t6 két qua phén tich iod tong s bang ca hai phuong phap déu khong khac nhau ¢ y nghia. Diéu
nay gop phan khing dinh d6 chinh xdc ctua phwong phap phan tich cac dang iod bang
LC-ICP-MS da xay dung.

3.5. Phan tich miu thue té

Phuong phap sau khi xay dung va tham dinh céc thong sb dat yéu cau, dugc ap dung dé
phan tich 43 mau thyc té thu thap tai cac cira hang, siéu thi trén dia ban thanh phd Ha Noi. Cac
mau nghién ctru bao gom 06 loai gia vi min khac nhau nhu: mudi an, bot canh, hat ném, dau hao,
nude trong, nude mam cd bd sung iod. SO lugng va két qua phan tich timg loai mau dugc tong
hop trong Bang 4.

Bing 4. Két qua phan tich dang iod

s s = Ham lwong (mg/kg)
Logi mdau/so mdu phat hién

lodate lodide
Mudbi én (n=7) 13,6 - 22,0 -
Bt canh (n = 6) 3,60 - 57,3 1,29 - 7,66
Hat ném (n=7) 0,85-9,13 2,97 -9,03
Diu hao (n=3) - 2,76 - 3,97
Nuwdc twong (n = 14) - 2,02-13,2

Nuwée mim (n = 6) - -

(-) Khong phat hién hoac nho hon gioi han dinh luong

Két qua cho théy, trong cac loai gia vi man nhu mudi an, bot canh ¢ bd sung iod, dang
t6n tai chu yéu cua iod 1a iodate v6i ham lugng cao nhat tim thdy trong mau bot canh & muc 57,3
mg/kg. Piéu ndy phu hop véi dang bo sung iod duoc quy dinh theo Quy chuan k¥ thuat qudc gia
QCVN 9-1:2011/BYT vé mubi dn bd sung iod [12] va Tiéu chudn Viét Nam TCVN 7396 : 2004
vé yéu cau k¥ thuat ctia bot canh gia vi [13]. Mic du véy, cling phat hién ham luong dang ké iod
& dang iodide trong nhom cac san pham nay trong khoang 1,29 - 7,66 mg/kg.

Cac san phém hat ném phat hién iod c6 ¢ ca hai dang iodate va iodide. Trong khi d6, véi
cac mau dau hao va nudc twong, iod ton tai hoan toan ¢ dang iodide véi ham lugng trong khoang
2,0 - 13,2 mg/kg. Cac mau nudc mam di nghién ctru khong phat hién ham luong iod & ca hai
dang. Két qua trung binh ham luong cac dang iod trong cidc nhém mau nghién ctru dugce trinh
bay trong Hinh 6.
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Hinh 6. Ham heong trung binh céac dang iod trong mau gia vi mdn

Cac mau nghién ctru héu hét déu cong bb trén nhin san phém co st dung iod bd sung &
dang KIOs. Tuy nhién thuc té phan tich nhu trong Hinh 6 chi ra rang, ngoai trur mudi dn khong
phat hién iodide, cac mau bot canh, hat ném déu c6 su xuat hién déang ké ham luong iod dang
nay. Dit biét & cac mau dau hao va nude tuong, iod ton tai hoan toan ¢ dang iodide. Nhu vay, tir
dang bd sung khi san xuét ban dau 14 iodate, thuc té kiém tra di cho thay rat nhiéu san pham iod
c6 mit & dang iodide. Pay khong phai 1a van dé dang lo ngai vé mit strc khoe khi mudi KI ciing
duoc sir dung trong thyc pham & nhiéu nudc trén thé gigi. Mic du vy, diéu nay co thé gay kho
khan cho vi¢c danh gia chinh xadc ham lugng iod trong cac gia vi man, dac bi¢t véi mudi dn va
bot canh gia vi khi sir dung cac phuong phap xac dinh twong tng hién nay 1a tiéu chuan TCVN
6341 : 1998 va TCVN 6487 : 1999 do chi 4p dung dugc vdi iod ton tai & dang iodate.

Gia thiét cac san phém duoc kiém soat vé chat luong dau vao, diéu do cho théy da co su
chuyén hoa dang ké giita dang iodate vé dang iodide trong qua trinh san xuét, bao quan. Cac san
pham c6 st dung thanh phan phu gia da dang nhu bot canh, hat ném va nuéc twong, dau hao déu
cho thiy su xuat hién ciia ham luong déng ké iodide. Trong khi d6, mubi an c6 bd sung iod véi
thanh phan don gian hon, dang ton tai trong san pham chu yéu 1a & dang iodate. Nhur vay, c6 thé
da c6 su tuong tac hoa hoc gitta cac thanh phan nén mau véi dang bd sung ban dau 1am hao hut
hodc chuyén héa trang thai oxy hoa cao ctia iod & dang 10s (+5) vé céac trang thai c6 sd oxy hoa
thap hon nhu L (0) va I- (-1). Cac nghién ciru da cho thiy iodate co kha nang chuyén hoa dang
ké thanh cac dang iodide va iodine trong cac diéu kién bao quan ma nén mau cé mit cac chat
khtr nhu vitamin C, glutathion, c4c protein chira nhém thiol, va céc cht khir khac hodc qué trinh
ché bién c6 sir dung nhiét [14-15]. Su chuyén héa nay co thé lam hao hut dang ké luong iod do
bi mat di khi hap thu vao thanh bao bi san pham hoic thing hoa.

Két qua thyc té cho thay, trong nhom céc san pham mudi an (M), bot canh (BC) bo sung
iod ¢6 7/13 mau nghién ctru (53,8 %) phat hién c6 ham lugng iod tong thap hon mirc quy dinh la
20 mg/kg va 3/13 mau (23,1 %) khong phat hién iod & cé hai dang (Hinh 7).

Céc ti 1& nay kha tuong dong véi két qua giam st ciia chi cuc Quan 1y chét lugng Néng -
Lam va Thuy san tinh Dién Bién da phan anh vao nam 2019.
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Hinh 7. Két qua ddanh gid ham leong Iod tong s6

Tir cac két qua nghién ctru c6 thé thay rang, ham luong iod trong cac gia vi man bién thién
trong khoang twong dbi rong phu thudc tirng nén mau Mot ti 1é twong dbi 16n cac mau mudi an
va bot canh gia vi khong dat vé ham luong iod tong s6 theo quy dinh. Mic du vay, ham luong
dang ké cuia iod chu yéu ¢ dang iodide trong cac loai gia vi man khac nhu nudc tuong, dau hao,
hat ném cting dugc ghi nhan. Nhing gia vi ngay cang dugc st dung phd bién trong ché bién cac
moén an hang ngay ciing gop phan lam giam nguy co thiéu hut iod trong cong dong.

4. KET LUAN

Phuong phap xac dinh ham lugng dang iod trong gia vi man bang LC-ICP-MS di khao sat
duoc cac dleu kién phan tich t6i wu trén thlet bi va cac yeu t6 anh huong dén qua trinh xr li mau.
Céc thong s6 thdm dinh phu hop véi yéu cau cua tiéu chudn AOAC. Ap dung quy trinh phan tich
ham lugng dang iodate va iodide trong 06 loai gia vi mdn khéc nhau thu thép tai cdc ctra hang,
si€u thi trén dia ban thanh phé Ha Noi. Mot ti 18 cao ctia cdc mau mudi an va bot canh c6 ham
luong tong s6 cia iodate va iodide dugc tim thay thap hon so véi mic quy dinh. Trong khi do,
cac gia vi man khac, dac biét 1a hat ném, nudc tuong, dau hao c6 ham lugng dang ké cua iodide
duoc tim thay trong khoang 2,0 - 13,2 mg/kg. Két qua cua nghién ciru nay da gop phan danh gia
s0 bo ham luong cac dang iod trong cdc loai gia vi man hién nay trén thi truong. Tir do c6 thé
trién khai thém cac huéng nghién ctru sdu hon nhim dua ra cac giai phap san xudt va bao quan
gitip bén vitng iod trong cic san pham, nhim ngin ngira nguy co thiéu hyt iod trong cong dong.
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Simultaneous determination of iodide and iodate in salty
spiceshy liquid chromatography-inductively coupled plasma
mass spectrometry (LC-ICP-MS)

Le Van Ha, Lu Thi Minh Hien, Nguyen Minh Chau
Tran Hoang Giang, Dang Thi Hien, Dinh Viet Chien

National Institute for Food Control, Hanoi, Vietnam

Abstract

In this study, iodide and iodate species in food were simultaneously determined by
LC-ICP-MS after sample treatment with Deion water based on ultrasonic extraction. The condi-
tions of the instrument and the extraction procedure were investigated. The method was validat-
ed with calibration curves that have the coefficient of determination (R?) higher than 0.995. The
method limits of detection (LOD) of iodide and iodate were 0.079 and 0.060 mg/kg respectively
meeting the regulatory requirements for food safety management. The recoveries were in the
range of 83.5 - 108 % and the relative standard deviations (RSDr) were between 2.57 and
5.22 %. These parameters met the requirements specified by AOAC. A total of 43 salty spice
samples including table salts, iodized seasoning soup powders, seasoning seeds, oyster sauces,
soy sauces, fish sauces were collected and analyzed for research purposes. The results showed
that a high percentage (76.9 %) of table salt and seasoning soup powder samples had total iodate
and iodide content lower than the specified level. Meanwhile, other salty spice samples, espe-
cially seasoning seeds and soy sauces, had a significant content of iodide in the range of 2.0 to
13.2 mg/kg. This study has contributed to the preliminary assessment of the current status of
iodine content in salty spice products collected in Hanoi city

Keywords: iod, iodide, iodate, salty spices, LC-ICP-MS.

Tap chi Ki€ém nghiém va An toan thuc pham - Tap 4, S6 3, 2021 K]




