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Tom tit
Nghién ctru va t6i uu cac diéu kién cua thiét bi ICP-MS nhiam phan tich dong thoi 16
nguyén t6 kim loai (Pb, Cd, As, Hg, Sn, Sb, Co, Ni, Cr. Mn, Mo, Se, Cu, Fe, Zn, Al) trong mot
s0 loai dugc li¢u thucmg su dung trong san xudt thuc pham chirc ning. Piéu kién vo co mau
trong hé kin bang 16 vi song va hé ho bang phuong phap Kjeldahl dugc danh gia co thé 4 ap dung
linh hoat cég phuong phap xu Iy mau khac nhau trong thuc t€. Phuong phap dugc tham dinh
cac thong so6 nhu duong chuan, gidi han phat hién, gidi han dinh luong, do I¢ch chuan tuong
dbi lap lai RSDr % (0,98 - 19,7%), d6 1éch chuan tuong ddi tai lap RSDR % (2,72 - 23,5%); do
thu hoi R % (80,3 - 109%) dap mg cac yéu cau theo quy dinh cua AOAC. Phuong phap da
duoc ap dung dé phaén tich 40 mau duoc ligu cac loai. KEt qua bude dau cho thay ham luong
khoang chat cao (d0ng, sit, kém, mangan), bén canh mdi nguy 6 nhiém véi mot sé kim loai
nang doc hai nhu chi, cadmi trong cac loai dugc li¢u.
Tir khoa: ICP-MS, kim loai, kim loai nang, khodng chat, duwoc liéu.
1. PAT VAN DE

Viét Nam 1a nude c6 khi hau nhiét déi gié mua rat thuan loi cho sy phat trién cta cac loai
thuc vat ndi chung va céy duoc lidu ndi riéng. Cac hop chét thién nhién tur cay dugce liéu 6 hoat
tinh sinh hoc da va dang dong mot vai tro hét strc quan trong trong doi song con nguodi. Chung
dugc dung lam thudc chita bénh, nguyén li¢u cho cong nghiép thuc pham huong liéu va my
pham, dic biét 1a trong linh vyc lam thuoc dong y va san xut thuc pham chtrc nang. Tuy nhién,
mot trong nhirng van dé can luu ¥ khi mudn str dung, khai thac ngudn dugc li¢u ty nhién la hién
tugng 6 nhiém chét hoa hoc, trong d6 c6 cac nguyén td kim loai.

Céc nguyén t kim loai ton tai va ludn chuyén trong tu nhién thuong c6 ngudn gdc tir chat
thai ctia hau hét cac nganh san xuat cong nghiép, hodc tir chat thai sinh hoat ctia con ngudi. Sau
khi phat tan vao méi truong, ching bam dinh vao cac bé mit, tich liy trong dat va gay 6 nhiém
cac ngudn nudc trong trot, d6 1a mot trong nhirng nguyén nhéan dan dén 6 nhiém kim loai nang
trong dugc li¢u. Vi vay, khi st dung dugc li¢u dé bao ché thude dong y hay san xuét céac thuc
pham chuc ning, khong chi can quan tim dén cac hop chét hitu co c6 hoat tinh sinh hoc, cac
khoang chat vo co, ma con phai nghién ctru va kiém tra cac kim loai ning c6 anh huéng nguy
hai t&1 strc khde nguoi su dung.

Dé xac dinh ham luong cac nguyén t6 kim loai, ¢6 thé sir dung cac phuwong phap phan tich
nhu quang phd hap thu nguyén tir AAS [1, 2, 7, 8, 9], quang phd phat xa plasma cam tng ICP-
OES [3, 4], quang phd khéi luong plasma cam Gmg ICP-MS [6]. Trong d6, k¥ thuat ICP-MS c6
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vu diém vuot troi do c6 do chinh xac cao va kha ning phan tich dong thoi nhiéu nguyén té &
cép ham lugng vét va siéu vét. Xuat phat tir nhu cau thyc t& d6, nhom nghién ciru da tbi wu cac
diéu kién vé thiét bi va phuong phap xu ly mAu phan tich dong thoi ham lwong 16 nguyén t6
kim loai trong cac méau duoc liéu bang thiét bi ICP-MS.

Nghién ciru gop phan danh gia so bo ham luong cac khoang chat trong ngudn nguyén ligu
dau vao va dua ra nhitng canh bao nguy co anh huong t6i stirc khoe nguoi tiéu dung khi sir dung
thue pham chirc niang duoc san xudt tir ngudn duoc liéu c6 chira ham luong cac kim loai nang
cao.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Poi twong

Dbi tuong nghién ctru 1a cac loai dugc lidu thuong dugc stir dung trong san xudt thuc pham
chtrc nang, bao gom 40 mau céc loai: actiso (1), ba kich, bach bénh, bach chi, bach thugc, ban
chi lién, binh véi, bd cong anh, ca gai leo, ché ddng, ché ving, cic hoa, da cam, ddm dU:O’ng
hodc, duong quy, dai hoang, dd trong, dan sam, dang sam, day thia canh, diép ha chau, giao co
lam, ha thu 6, hoai son, hoang ba, hoang ky, hoang li€n, huong phu, khuong hoat, kim ngéan
hoa, 14 khéi, 1 vong, lac tién, lién kiéu, nha dam tr, phuc than, sen (1), son thu, thang ma,
thuwong truat. Viéc lya chon cac dbi tugng nghién ctru dya trén khao sat vé thanh phan dugc liéu
thuong duge cong b6 trén nhan va bao bi san pham trén thi truong, cling nhu tham khao thong
tin v€ dugc li¢u dugc quy dinh trong cac chuyén luan theo Dugc dién Viét Nam V.
2.2. Phwong phap nghién ciru

Nghién ctru st dung ky thuat ICP-MS nham phén tich, danh gia ham lugng dong thoi
16 nguyén to kim loai (Pb,~ Cd,‘As, Hg, Sn, Sb, Cr, Co, Ni, Mp, Mo, Se, Cu, Zn, Fe, Al) trong
duoc liéu sau khi xir Iy mau bang hé 10 vi song va b pha mau Kjeldahl nham danh gia hi¢u
qua cua qua trinh thuy phén va c6 thé img dung linh hoat cac ky thuat xir Iy mau khac nhau
trong thuc te.
2.3. Thue nghiém
2.3.1. Héa chat

Chuén don cta 16 nguyén gé kim loai c6 néng do 1000 ppm (Merck). Rhodium (Rh),
Yttrium (Y), Scandium (Sc) c6 nong d6 100 ppm (AccuStandard, My) duoc stir dung lam noi
chuan phén tich cac nguyén t6. Cac dung dich acid HNO;3 65%, H,0, 33%, HCI 37%, methanol
déu 12 hoa chat tinh khiét phan tich (Merck). Nudc duogc sir dung 1 nuée deion. Khi argon, heli
c¢6 do tinh khiét 99,999% (Messer). Cac dung dich chuan hoa thiét bi ciia hang (Perkin Elmer).
2.3.2. Thiét bi

Céc thiét bi duogc sir dung bao gdom: hé théng khéi phé plasma cam tmg ICP-MS Nexion
350X (Perkin Elmer) c6 trang b} bd phan loai su trung khoi ‘tléng cac ché do do va cham va dong
hoc phan tng, tich hgp bom mau tu dong; 16 vi song pha mau ETHOS UP va hé thong tinh ché
acid douPur (Milestone); bo pha mau Kjeldahl, bép cach thuy (GFL), can phan tich Precisa do
chinh x4c 0,1 mg, dao thai duoc liéu va may dong nhat mau.

2.3.3. Téi wu diéu kién phdn tich dong thoi cdc nguyén to kim loai bang ICP-MS

Céc nguyén t6 kim loai dugc do & ché do va cham sir dyng khi heli, C4c thong s6 thiét bi
c6 anh huong dén d6 nhay cua phep do nhu luu luong khi mang, cong suat tao plasma, thé thau
kinh ion, d§ sau plasma, dugc t6i uu hoa tu dong theo hudng dan van hanh thiét bi ciia hang
Perkin Elmer.

Anh hudng cia dung moéi hiru co cling dugc nghién ciru dé lam tang cuong tin hiéu cua
cac nguyén to kém nhay véi ché d do va cham (As, Se,...). Ngoai ra, thoi gian bom, rira mau
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cling dugc khao sat dé vira tiét kiém dugc thoi gian phan tich, vira tranh nhiém chéo giita cac
lan phan tich mau khac nhau.

2.3.4. Xur Iy mdu

2.3.4.1. Xur Iy mdu bang o vi séng

Can chinh xac mau dugc liéu vao cac éng teflon v&i khéi lugng khoang 0,3 - 0,5 g. Thém
vao mﬁq 0,5 mL dung dich Au 10 ppm (dé 6n dinh thuy ngan), 1 mL hon hop noi chuén Rh, Y,
Sc ¢6 nong 4o 1000 ppb, thém tieép 5 mL acid HNO3 65% va 1 mL H,0, 33%. V6 co theo
chuong trinh ty dong cta 16 vi séng pha mau trong thoi gian 45 phut.
2.3.4.2. Xur Iy mdu bang bé phd mau Kjeldahl

Xt Iy mau hé ho bang bo pha mau Kjeldahl doi hoi nhiéu thoi gian hon va str dung lwong
16n céc acid dé tién hanh ‘pha huy mau. Can chinh xac khoang 0,3 - 0,5 g, thém 0,5 mL dung
dich Au 20 ppm (luong gap doi so vdi truong hop 10 vi song do str dung v6 co mau hé ha, thiy
ngén co kha nang that thoat 16n hon) va 1 mL hon hop ndi chuan Rh, Y, Sc 1000 ppb, sau do
thém tiép 20 mL hdn hop HNO3 65% : HC137% (1 : 3). Thyc hién pha huy mau theo chuong
trinh ty dong da duoc cai dat san trén thiét bi, nhiét do toi da 200°C, thoi gian 8 - 16 h. Trong
truong hop can thiét, bd sung thém mdi 1an 10 mL hdn hop acid nhu trén va tiép tuc gia nhiét
cho dén khi mau duoc pha hiy hoan toan.

Mau sau khi vo co xong dugc chuyen vao ong ly tam 50 mL, thém 1,0 mL methanol va
dinh muc toi vach bang nudce deion. Mau dugc lic déu, rung siéu am 15 phut, sau d6 loc qua
mang loc 0,45 pm trude khi tién hanh phan tich trén ICP-MS.

2.3.5. Tham dinh phirong phdp

Tién hanh thim dinh phuong phép véi cac thong sé sau: dudng chuan lam viée, gidi han
phat hién (LOD), gi6i han dinh lugng (LOQ), 6 chum (d6 13p lai, tai 1ap), do dung (46 thu hoi).

Puong chuan nodi xac dinh cac nguyén té kim loai ning duoc xdy dung ¢ hai mic nong
d6 khac nhau: muc thap trong khoang 1 - 32 ppb ap dung dé phan tich 10 nguyén t6 Pb, Cd, As,
Hg, Sn, Sb, Co, Mo, Ni, Se, mtic cao trong khoang 10 - 200 ppb ap dung dé phan tich 06 nguyén
t6 con lai Cr, Mn, Cu, Zn, Fe, Al thuong c6 ham lugng cao hon trong dugc li¢u.

Gi61 han phat hién, gigi han dinh lugng dugc xac dinh dua trén viéc phan tich mau tréng
lap lai 10 1an, tinh d6 1éch chuén s. Giéi han phat hién dugc tinh LOD = 3s, gi6i han dinh lugng
LOQ =10s.

Do lap lai dugc danh gia bang cach phan tich lap lai 06 lan vdi ba nén mau dugc lidu, sau
d6 tinh gia tri RSDr (%). D0 tai 1ap duoc danh gia trén cing nén mau giira cac ky thuat vién va
ngay thuc hién khac nhau, sau d6 tinh gia tri RSDR (%). D6 thu hoi duge danh gia bang cach
thém chuan vao nén mau thyc hoic mau trang & cac mirc ham lugng khac nhau cta chat phan
tich trong khoang lam viéc ctia duong chuan.

3. KET QUA VA BAN LUAN
3.1. Két qua tdi wu diéu kién phan tich bang ICP-MS

Ngoai viéc lya chon s6 khéi va ché do phan tich nham han ché anh hudng cua hién tugng
trung khéi, cac thong s6 khac co6 anh huong dén dd chinh xéc, do nhay, do on dinh cua phép
phan tich nhu céng suat RF, luu lugng khi mang, d6 sau plasma, thé thau kinh ion,... duoc tbi
uu ty dong st dung dung dich chuan hoéa thiét bi. Bén canh d6, cac anh huong khac cua dung
moi hitu co va thoi gian bom, rira mau ciing duoc nghién ctru.
3.1.1. Anh huong cia dung méi hitu co

Dung mai hitu co ¢6 kha ning 1am ting d6 nhay cta phép phén tich cac nguyén té kim
loai bang ICP-MS nhd hiéu tmg cacbon. Tién hanh thém vao hdn hop dung dich chuan chét
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phan tich cac nong d6 khac nhau ciia methanol. Két qua cho thiy, cuong do tin hiéu cia cac
nguyén to déu tang, dac biét la cac nguyén t6 kém nhay voi ché do do va cham su dung khi He
nhu Arsenic va Selen tin hiéu tang 5 - 7 1an (hinh 1a - 1b).

(a) Tin hiéu do cdc nguyén té Pb, Cd, As, Hg, (b) Tin hiéu do cdc nguyén té Sn, Sb, Co,
Se, Al Mo, Ni, Fe, Zn, Cr, Mn, Cu

Hinh 1. Anh huong ciia methanol dén tin hiéu cac nguyén té

Tai ndng d6 ctua dung moi methanol 13 2% (tinh theo thé tich) tin hiéu cac nguyén t6 thu
duoc cao nhit. Nong do ciia dung moi hiru co cing khong nén vugt mirc 2%, vi s€ anh huong
dén @6 ben cua Torch va nhanh gay ban cho h¢ thong. Vi vay, methanol dugc lwa chon thém
vao voi tit ca cac mau chuan, mau tring, mau thtr truede khi phan tich trén ICP-MS véi nong
do 1a 2%.
3.1.2. Khdo sdt thoi gian bom madu, riva hé thong

Dé chon dugc thoi gian bom mau tdi wu, thay d6i thoi gian bom mau dung dich chuan
hdn hop cac nguyén té kim loai ciing mirc ndng do trong khoang 15 + 30 s. Két qua duoc thé
hién trong hinh 2.

Hinh 2. Két qua khado sat thoi gian bom mau

Ket qua khao sat ¢ hinh 2 cho thay, sau thoi gian 25 s, tin hiéu cac nguyén to co Xu
huéng on dinh, khong tang khi tiép tuc kéo dai thoi gian bom mau Dé dam bao tin hiéu 6 on
dinh trong sudt qué trinh do, pht hop v6i didu kién phan tich thuc té, thoi gian bom mau dugc
lwa chon 1a 30 s.

Thoi gian rira hé théng duoc khao sat dé dam bao khong c6 hién twong nhiém chéo gitta
cac 1an phan tich. Tién hanh khao sat bang cach phan tich dung dich mau chuan c6 nong do cao
trong khoang lam viéc, thay doi thoi gian rira trong khoang 30 + 70 s, sau d6 phan tich mau
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trang. Két qua cho thiy sau thoi gian rira 1a 60 s, cuong d tin hiéu mau tring khong con bi anh
huong boi cuong do tin hiéu mau chuan. Vi véy, thoi gian rira giita cac 1an phan tich mau dugc
Iwra chon 1a 60 s.
3.1.3. Khao sat diéu kién vé co mau

Khao sat dugc tién hanh dya trén két qua phan tich 06 nguyén tb thuong c6 ham luong
16n trong mau dugc liéu 1 Cu, Cr, Zn, Fe, Mn, Al. Két qua khao sat vé nhiét d6 pha mau cta 10
vi song trong diéu kién str dung hdn hop HNO;3; va H,O, duoc thé hién & hinh 3a - 3b.
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Hinh 3. Anh hieong cia nhiét dj téi két qud phdn tich mau dwoc liéu ché ding

Cac két qua cho thiy khong c6 su khac nhau nhidu vé& ham lugng (< 10 %) véi tat ca cac
nguyén to khi tién hanh thay d6i nhiét d6 pha mau trong khoang 160 - 200°C. Diéu nay cho thay
0 cac khoang nhiét d6 1am viée trén cua 10 vi song, cac chat can phan tich di duoc chuyén hoa
hoan toan tir nén mau ban dau thanh cac ion tan trong moi truong HNOj3. Tuy nhién, & khoang
190 - 200°C cho két qua 6n dinh va 1 pha hiy mau triét de hon (thu dugc dung dich mau sau phan
huy trong, khong duc), dong thoi van dam bao hiéu suat thu hdi cao ctia cac nguyén tb dé bay hoi
nhu Pb, As, Hg, Sn, Sb (bang 2). Vi vy trong nghién ctru nay, nhiét d6 200°C dugc lya chon dé
cho hi¢u qua pha mau tot nhat va phu hop v6i cong sudt, hiéu nang cta thiét bi.

Tién hanh khao st thém hiéu suat ciia qua trinh vo co mau hé ho theo phuong phap
Kjeldahl sir dung hon hop acid pha mau 1a dung dich nuée cuong thuy (HCI: HNO3 tilé 3 : 1),
nhim muc dich co thé u'ng dung linh hoat cac ky thuat xtr ly mau khac nhau trong thyc té. Thyc
hién pha mau bang 10 vi song va bo pha mau Kjeldahl I3p lai 10 1an trén cung ddi tuong mau
dugc liéu b cong anh. So sanh két qua phan tich 16 nguyén t6 kim loai khao sat trén nén mau
thuc, sir dung phuong phap so sanh tung cap s6 liéu thuc nghiém (a paired t- -test). Trong cac
truong hop déu thu duogc gia tri Ttlnh < Tbang, chung t6 hai phuong phap v6 co mau déu cho két
qué twong ddng. Vi vay, co6 thé sir dung ca hai phuwong phap dé xu ly mau phan tich va danh gia
ham luong cac kim loai trong dugc liéu. Tuy nhién do xir Iy mau bang 16 vi séng ¢6 uu diém l1a
thoi gian vo co nhanh va triét dé, hé kin han ché duoc su nhiém béan, dong thoi tiét kiém luong
acid va dung dich Au 10 ppm (dung dé 6n dinh thity ngan) st dung, nén duoc lya chon dé thuc
hién cac nghién ciru tiép theo cia dé tai.

3.2. Két qua thAm dinh
3.2.1. Puong chudn lam viéc

Xay dung duong chudn lam viéc béng cach phan tich diy dung dich chuan lam viéc, ghi
nhén cuong do tin hiéu cua cac nguyén t6 phan tich, va tin hiéu cua cac chat noi chuan Rh, Y,
Sc dua trén nguyén tac cac nguyén td 6 80 khéi gan véi s6 khoi ctia ndi chuan nhat duoc xép
vao ciing nhom. Theo d6, cac nguyén t6 Pb (208), Cd (111) Hg (202), Sn (118), Sb (121) Mo
(96) str dung ndi chuan Rh (103); cac nguyén td As (75), Se (78), Cu (64) st dung ndi chuin Y
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(89); cac nguyén t6 Co (59), Ni (60) Cr (53), Al (27), Mn (55), Fe (56), Zn (66) st dung noi
chuan Sc (45). buong chuan lam viéc cta cac nguyén td déu co hé sé R? > 0,999, dap g tot
yéu cau vé dinh luong.

3.2.2. Gioi han phat hién (LOD) va gioi han dinh luvong (LOQ)

Gioi han phat hién (LOD), gi6i han dinh lugng (LOQ) dugc xac dinh bang phan tich lap
lai 10 1an mAu trang, trong cung diéu kién nhu mau thir. Két qua duoc tong hop trong bang 1.

Bdng 1. Gioi han phat hién va gioi han dinh lwong cua cac kim logi trong mau duoc liéu

Nguyén to Lob LOO Nguyén 10 Lob Log
(mg/kg) | (mg/kg) (mg/kg) | (mg/kg)

Pb 0,010 0,033 Mo 0,030 0,100
Cd 0,010 0,033 Se 0,050 0,167
As 0,016 0,050 Cr 0,030 0,100
Hg 0,005 0,015 Mn 0,30 1,00
Sn 0,010 0,033 Cu 0,10 0,330
Sb 0,010 0,033 Fe 0,30 1,00
Co 0,005 0,015 Zn 0,30 1,00
Ni 0,025 0,080 Al 0,30 1,00

3.2.3. Do chinh xac

Do chinh xac cua phuong phap duge danh gia thong qua d chum va d¢ dang. Thyc hién
phan tich lap lai 06 1an tinh RSDr (%) va tai lap tinh RSDg (%) trén 03 nén mau dugc lidu khac
nhau la hoang ba, lac tién va bach chi dé danh gia do chum. Do dung duoc danh gia bang cach
thém chuan vao nén mau thuc ¢ chira chat phan tich ké trén & cac mirc ndng do khac nhau cia
duong chuan va tinh hiéu suat thu hdi R (%). Két qua dugc tong hop tai bang 2.

Bing 2. Két qua danh gid d¢ chinh xdc

Ng ;’3’ n | RSDr(%) | RSDr (%) R |8 :’oy n | RSDr(%) | RSDz (%) R (%)
Pb | 137-186| 431-7,57 | 81,2-89,4| Mo | 0,98-1,60 |3,66-4,51 | 91,8-97,9
Cd |3,86-10,6 | 3,90-8,30 | 81,9-96 Se 3,89-5,77 | 5,22-9,59 | 79,2-96,0
As | 1,62-224 2,72-837 | 858-960| Cr 1,30-2,58 | 3,46-6,84 | 90,6-99,5
Hg |1,93-12,9| 425-20,5 | 792-852| Mn | 1,20-2,29 |3,47-8,02| 84,0-100
Sn |8,04-12,7| 10,8-13,8 | 82,6-89,7| Cu 1,12-2,74 | 4,09-4,46 | 80,5-86,8
Sh |320-11,5| 23,5-322 [85,6-90,6| Fe 1,04-2,48 | 4,01-4,65| 94,1-102
Co |233-323| 483-854 | 87,8-100 | Zn 1,21-3,67 | 4,00-4,69 | 84,3-89,5
Ni  [2,28-299 | 442-532 | 82,5-109 | Al 1,48-1,95 | 4,39-4,78 | 90,0-109

Trong 03 mau dugc liéu khao sat, ham luong trung binh cua cac nguyén t6 kim loai dugc
phan b6 & 03 nhom khac nhau: nhom 1 ¢6 gia tri < 1,0 mg/kg gbm 11 nguyén t6 Pb, Cd, As, Hg,
Sn, Sb, Mo, Se, Cr, Co, Ni; nhom 2 tir 1,0 - 100 mg/kg gom céc nguyén t6 Cu, Mn, Zn; nhém 3
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c6 gia tri 16n hon 100 mg/kg gom cac nguyén td Al, Fe. Két qua danh gia véi cac nhom tuong
g nhu sau: d6 1ap lai (RSDr %) 1a 0,98 - 11,4%, 1,12 - 3,67%, 1,0 - 2,48%; d¢ tai 1ap (RSDg
%) 1a 2,72 - 23,5%, 3,47 - 8,02%, 4,0 - 4,78%; hleu suat thu hoi (R%) 1479,2 - 91,8%, 80,5 -
100,3%, 90,0 - 109%. Céc thong sd trén dap tmg tot yéu cau cia AOAC vé do chinh xac voi cac
khoang ndng do twong tng.

Mot s6 nguyén tb kim loai ¢6 ham lugng cao trong dugc liéu nhu Fe, Al, Mn dugc tién
hanh phan tich trén thiét bi quang pho phat xa plasma ICP-OES véi khoang lam viéc ciia duong
chuan 16n hon, nham danh gia anh hudng cia yéu té pha lodng mau dén két qua phan tich trén
thiét bi ICP-MS. Két qua cho thay, ham lugng 03 nguyén t6 Fe, Al, Mn trong mau dugc lidu bo
cong anh khi phan tich trén ca hai thiét bi khong khéc nhau ¢6 nghia thong keé (Ttinh < Thang)>
chimg t6 anh huong cua vi¢e pha lodng mau de phén tich trén ICP-MS khi c¢6 ham lugng chat
phan tich cao 1a khong dang ké (h¢ s0 pha loang mau nho hon 100 lan) Phuong phap da duoc
xay dung, thim dinh phu hop dé phan tich ham luong cac nguyén té kim loai trong duoc liéu.

3.3. Két qua phan tich miu thuec té
Tién hanh phan tich hon 40 mau dugc lidu thu thap trén dia ban thanh ph6 Ha Noi, két
qua phan tich va danh gia ham lugng cac nguyén t6 kim loai dugc thé hién trong hinh 4a - 4d.
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Hinh 4. Két qua phan tich cdc nguyén t6 kim loai trong duwoc liéu

Két qua trong cho thay (hinh 4a), mot S(f) mau duoc liéu c6 ham lugng kim loai ndng Pb
va Cd cao vuot ngudng quy dinh theo Duoc dién Viét Nam V, nhu giao ¢6 lam (Pb - 4,65 mg/kg,
Cd - 2,4 mg/kg), che dang (Cd - 6,0 mg/kg). Cac mau khac chua c6 quy dinh nhu ba kich, ha
thu 6, hoang lién, lién kiéu c¢6 ham luong Pb 16n hon 2,0 mg/kg (vuot ngudng quy dinh cia mot
s6 dbi tuong khac trong dugc liéu nhu phu tur, la khoi, giao 6 lam, khuong hoat). Cac mau duoc
hgu bd cong anh, diép ha chau, hoang lién, kim ngan hoa, lac tién cling c6 ham lugng Cd tuong
doi cao trong khoang 0,50 - 0,74 mg/kg.

Két qua phan tich cua cac nguyén to Sn, Sb, Mo, Se, Co va Ni duogc thé hién trong hinh
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4b. Trong d6, ham lugng Ni (0,08 - 8,15 mg/kg) c6 xu hudng cao hon so véi cac nguyén th
khac, ¢6 thé do dic tinh hap thu tdt, kha nang tich liiy va vai trd quan trong ctia Ni trong cac qua
trinh trao d6i chat & thyc vat. Nghién ctru cling cho thay ham lugng Sb trong mau day thia canh
(4,0 mg/kg), ham lugng Ni trong mau la vong (8,15 mg/kg) cao hon nhiéu so véi cac miu duoc
liéu con lai, trong khi cac mau khac c6 sy tuong ddng, c6 thé do bi nhidm boi diéu kién sinh
trudng, hay diéu kién ché bién, bao quan.

Mot sd nguyén t6 kim loai c6 ham luong tuong dbi cao, bao gém : Cu (0,95 - 17,8 mg/kg),
Cr (0,12 - 4,6 mg/kg), Zn (2,6 - 204 mg/kg), Al (19 - 1130 mg/kg), Mn (5,0 - 453 mg/kg), Fe
(13 -1217 mg/kg) dugc thé hién trong hinh 4c - 4d. Dugc liéu hoang lién c6 ham lugng Zn cao
bat thudng, trong khi ham lugng cac nguyén t6 nhu Al, Mn va Fe ¢6 sy phan b6 kha tuong dong
gitta cac nhom mau khao sat. Cac mau dugc liéu c6 ham luong kim loai cao chi yéu 1a ré, cu
cua cac loai cay duogc liéu nhu ba kich, ha thu 6, khuong hoat, dan sam. Trong khi do, cac loai
duogc liéu str dung 14, hoa va than nhu cuc hoa, 14 khoi, ca gai leo c6 ham lugng thép hon nhiéu.
Ham luong Al, Fe va Mn duoc tim thdy trong dugc liéu cao hon so vdi cac nguyén t6 con lai
dugc giai thich do su phd bién cua cac nguyén t6 nay bén canh silic trong 16p vo trai dat Nhu
vay, su c6 mat cua cac nguyen t6 nay v6i ham luong cao trong dugc liéu c6 thé chu yéu do anh
huong ciia dicu kién moi truong ty nhién va sy tich lity sinh hoc.

Céc két qua phan tich nhin chung cho thay ham lugng khoéang chat Fe, Zn, Mn trong cac
loai dugc li¢u ¢ mire cao, bén canh mdi nguy veé 6 nhiém mot s6 kim loai nang doc hai (Pb, Cd).
Két qua ciing c6 su twong dong so véi cac nghién ciru khac trén thé gidi [3, 4, 8]. Tuy nhién, su
6 nhiém kim loai ning trong dugc liu phu thude rat nhidu vao diéu kién mdi truong sinh truong
nhu: dat, nude, khong khi, ma néu cé cac bién phép giai quyét van dé 6 nhiém kim loai ning s&
tan dung duoc ngudn hoat chat quy va khoang chat tu nhién duoc tich lity qua thoi gian cta cac
loai duoc liéu. Hon nira, cac thuc pham chure nang thuong st dung két hop nhiéu loai dugc lidu
khac nhau nham  tang hi€u qua, va cho tac dung dong thoi, nén viéc kiém soat chat luong dau
vao 1a hét stic can thiét. Pay 1a van dé dang luu tdm khi str dung duoc li¢u dé san xuat thuc
pham chtrc nang nham déap Gmg cac yéu cau vé an toan va chét luong.

4. KET LUAN

Phuong phap ICP-MS da nghién cuu, t6i wu ‘va ap dung nham x4c dinh dong thoi 16
nguyén tb kim loai trong duoc lidu, véi cac thong sé vé do 1éch chuan tuong ddi lap lai RSDr
% (0,98 - 19,7%), do léch chuan tuong ddi tai lap RSDR % (2,72 - 23,5%), d6 thu h01 R %
(80,3 - 109%) déap tmg cac yéu cau theo quy dinh cua AOAC. Két qua phan tich 40 mau dugc
liéu bude dau cho thay nguy co o nhiém cua mot so kim loai nang nhu Pb, Cd va tiém ning
trong viéc st dung mot s6 khoang chat nhu dong, sit, kém, mangan tir duoc liéu néu dugc san
xuét, ché bién va bao quan dung cach. Tuy nhién hién md&i chi c6 mot s it cac loai duoc lidu ¢
quy dinh theo Dugc dién Viét Nam dugc danh gia. Nhiéu ddi tuong dugc li¢u khéc ciing can
dugc nghién ctru sdu hon v6i ¢& mau 16n hon va ban hanh cac quy dinh nham kiém soat chat
ché, dé co thé khai thac mot cach hiéu qua ngudn duoc liéu hét sirc phong phu cua dat nudc ta.
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Summary

SIMULTANEOUS ANALYSIS OF METALS IN VARIOUS TYPES OF MEDICINAL HERBS
COMMONLY USED TO PRODUCE FUNCTIONAL FOODS BY ICP-MS

Dinh Viet Chien', Le Van Ha!, Pham Cong Hieu'!, Nguyen Minh Chau'
Lu Thi Minh Hien', Tran Ngoc Tu?, Pham Thu Giang'
Le Van Tang, Phung Vu Phong?
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ICP-MS method was optimized for the simultaneous analysis of 16 metals (Pb, Cd, As,
Hg, Sn, Sb, Co, Ni, Cr, Mn, Mo, Se, Cu, Fe, Zn , Al) in types of medicinal herbs commonly
used to produce functional foods. The conditions of samples digestion in a closed system using
a microwave and an opened system in Kjeldahl method have been studied in order to flexibly
apply different methods of sample preparation in practice. The method was validated with
parameters such as calibration curve, limit of detection, limit of quantitation, repeatability RSDr
% (0.98 - 19.7%), reproducibility RSDg % (2.72 - 23.5%) and recovery R% (80.3 - 109%) meeting
the AOAC performance requirements. The method was applied to determine the studied metals
in 40 samples of medicinal herbs of apart from the risk of pollution with some toxic heavy metals
such as lead and cadmium in medicinal herbs.

Keywords: ICP-MS, method, metals, heavy metals, minerals, medicinal herbs.
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