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Abstract: The optimal measurement parameters of differential pulse anodic stripping voltammetry
method (DP-ASV) to simultaneously determine the trace amount of Zn, Cd, Pb, Cu (heavy
metals) have been studied, including deposition potential (-1.2 V), sweep rate (0.06 V/s), pulse
amplitude (0.05 V), drop size of mercury (4), initial purge (300 s), equilibration time (10 s). The
analytical procedure was applied to determine Zn, Cd, Pb, Cu in 12 cough syrup samples in
Vietnam, including 6 functional food samples and 6 medicinal samples. The quantitative method
used was standard addition and the applicability was studied through analysis of heavy metals in
self - made samples. Cough syrup analysis samples were digested using the wet ashing method in
microwave oven. Research results show that there are no regular differences in the content of
heavy metals between medicinal cough syrup samples and functional food samples, except for
functional food samples TP08 which has Pb content and the syrup medicine sample TH03 which
has Cu content many times higher than other types. The change in content of heavy metals in the
samples is from 1 ppb to 3 ppm for Zn, undetected to 23.192 ppb for Cd, undetected to 330.813 ppb
for Pb, 3.331 to 598.441 ppb for Cu. However, the content of the studied heavy metals is within
the allowable limits according to curent regulations (QCVN 8-2:2011/BYT; 46/2007/Qb-BYT;
WHO). The method has low detection limits and limit of quantification with ppb level
(LOD values range from 0.046 to 0.162 ppb, LOQ values range from 0.153 to 0.539 ppb), the
relative standard deviations (% RSD) of repeated measurements are from 0.789 to 2.951% and the
recovery reflects the accuracy of the analytical method for heavy metals from 61.80% to 87.50%,
which meets AOAC requirements for trace.
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Nghién ctru phurong phap Von - Ampe hoa tan anot xung vi

phan xac dinh déng thoi ham luong vét Zn, Cd, Pb, Cu
trong mot sO siro chira ho trén thi truong Viét Nam

DPau Ping Thién, Nguyén Khanh Linh, Luu Tra My, Nguyén Thi Tam,
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Nhén ngay 24 thang 5 ndm 2024
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Tém tat: Cac thong sb ghi do tdi wu cia phuong phap Von - Ampe hoa tan anot xung vi phan
(DP-ASV) dé xac dinh ddng thoi ham luong vét Zn, Cd, Pb, Cu (kim loai ning) di dwgc nghién
ctru bao gdm thé dién phan (-1,2 V), téc do quet thé (0,06 V/s), bién d6 xung (0,05 V), kich c&
dién cyc giot Hg (4), thoi gian suc khi khoi diém (300 s), thoi gian can bang (10 s). Quy trinh phan
tich dung 4p dung dé dinh luong vét Zn, Cd, Pb, Cu trong 12 mau siro chita ho ¢6 trén thi truong
Viét Nam hién nay, trong d6 c¢6 6 mau dang thuc phim chirc ning va 6 mau dang thubc. Phuong
phap dinh lwong sir dung 1a thém tiéu chuin va kha ning 4p dung duoc x4c dinh qua phép phan
tich ham lugng cac kim loai ning trong cic mau tu tao. Mau phan tich siro chita ho dugc xir ly
bang k¥ thut phan huy w6t trong 10 vi song. Két qua nghién ctru cho thiy khéng c6 su khac biét
theo quy ludt v& ham luong cac kim loai ning giita cic mau siro chira ho dang thudc va cac miu
siro chira ho dang thuc phdm chirc ning ngoai trir mau thyc pham chirc ning siroTPO8 c6 ham
lugng Pb va mau thude siro THO3 ¢6 ham lugng Cu cao hon nhiu 1an so véi cac mau khac. Su
thay d6i ham lwong cac kim loai nang trong cac mau 1an luot 1a: Zn tir 1 ppb - 3,291 ppm; Cd tir
khong phat hién dén 23,192 ppb; Pb tir khong phat hién den 330,813 ppb; Cu tir 3,331 - 598,441 ppb.
Tuy nhién ham luong cac kim loai ning nghién ctru déu nam trong gidi han cho phép theo cac quy
dinh hién hanh (QCVN 8-2:2011/BYT; 46/2007/QB-BYT; WHOQO). Phuong phap phan tich
sir dung c6 gi6i han phat hién va giéi han dinh luong thap véi ngudng ppb (gia tri LOD tir:
0,046 - 0,162 ppb; LOQ tir 0,153 - 0,539 ppb); d6 léch chuén twong dbi (% RSD) cua cac phép do
lap c6 gia tri tir 0,789 - 2,951%; do thu hoi phan anh d¢ ding ciia phuong phap phan tich d6i voi
cac kim loai nang dat tr 61,80 dén 87,50%, dam bao theo yéu ciu luong vét ciia AOAC.

Tir khéa: Von - Ampe, siro, vét.

1. Mé dau

Siro chira ho la loai ta dugc 1ong chdng ho,
chéng viém hong cho tré em va nguoi 1on [1].
Thi truong siro chita ho & Viét Nam rt da dang
v6i rat nhidu nhan hiéu khac nhau. Gan déy trén
thé gioi, nguoi dung dang rit quan ngai chat
luong cua céc loai siro chira ho, dac biét khi cac
cong bd lién tiép cia WHO nam 2022-2023 vé
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mdt sb loai siro chita ho c6 thanh phan héa hoc
doc hai din dén chét nguoi [2]. O Viét Nam
hién nay, hang loat siro dugc quang céo la co
tac dung bd phé, hd tro bd phdi trong thoi ky
hau covid, nhung nguoi dung thi kha ban khoan
vé chat lugng ctia cac loai san pham nay. CAc
thanh phan ghi trén nhin mac thuong chi 1a cac
thanh phan thao dugc co tac dung chira ho.
Ham luong mot s6 kim loai nang khong duoc
thé hién trén nhan mac co thé c6 nguén gbe tir
su nhiém ban do quy trinh san xuat (Cd, Pb)
hodc do nha san xuét chi dong bd sung thém vi
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tac dung t6t cho strc khoe (Zn, Cu). Theo Pham
Thi Tran Chau - tac gid sach “Hoa sinh hoc”,
Nha xuét ban Gido duc, naim 2006 va L& Huy
B4 - tac gia sach “Doc hoc moi trudng co ban”,
Nha xuit ban Pai hoc Qudc gia Thanh phd Ho
Chi Minh, nim 2008 vé vai trd sinh hoc cua
dong va kém thi dong 1a nguyén t6 vi lugng can
thiét cho co thé, dugc tim thay trong mot s6 loai
enzym; k€m cd vai trd quan trong trong qua
trinh trao d6i chit cia RNA, DNA va ciing
duoc tim thay trong mot s6 loai enzym dac biét,
trong lic d6 cac hop chat ciia Cd va Pb lai 1a
nhitng chit cuc doc thdm chi & néng do thz"ip.
Nghién ctru xac dinh ham luong vét Zn, Cd, Pb,
Cu trong mot sd siro chira ho bang phuong
phap phan tich hién dai 1a rat can thlet gop
phan xac dinh thong tin va kiém soat vé thanh
phan cua cac loai siro chira ho & Viét Nam.
Phuong phap Von - Ampe hoa tan anot xung vi
phan la phuong phap c6 do nhay cao thuong
dung dé phan tich lugng vét cac kim loai trong
nhiéu d6i tuogng miu khac nhau; k¥ thuat phan
huy miu trong 16 vi séng c6 nhidu wu diém, dic
biét 1a tranh t6i da hién twong mat miu trong
qua trinh xr 1y. Hién nay di c6 mot sd cong
trinh cong bo trong va ngoai nudc phén tich cac
kim loai ning lién quan dén dé tai, tuy nhién
chua tim thdy cong trinh nao phan tich dong
thoi 4 kim loai nang Zn, Cd, Pb, Cu trong cac
siro chira ho, st dung phuong phap phan huy
méu bang 16 vi song va phuwong phap phén tich
la Von - ampe hoa tan, trong d6 phai ké dén
nhu cong trinh [3] phén tich 4 kim loai nang
ddng thoi trong siro chita ho nhung s dung
phuong phap phan tich 1a ICP-MS; cbng trinh
[4] 12 phan tich 4 kim loai ning khong dong
thoi bang phuong phap AAS va st dung k¥
thut phan huy mau wét bang HNOg; cong trinh
[5] c6 phan tich dong thoi bang phuong phép
cuc phd nhung chi v6i 3 kim loai ning 1a Cd,
Pb, Cu, xir Iy mau bang k¥ thudt pha loang;
cbng trinh [6, 7] ciing xac dinh Cd, Pb trong
siro nhung bang phuong phap AAS.

Vi vy, chiing t6i di tién hanh nghién ciru
dinh lugng dong thoi vét Zn, Cd, Pb, Cu bing
phuong phap Von - Ampe hoa tan anot xung vi
phan gop phan kiém soat thong tin chit luong
siro chita ho trén thi truong Viét Nam, tao nén

co so dir liéu phuong phap phan tich dong
thoi vét kim loai ning bang phuong phép
Von - Ampe hoa tan trén d6i tugng mau phirc
tap 1a siro chita ho sau quy trinh phan huy mau
trong 10 vi song.

2. Thwe nghiém
2.1. Phurong phdp chuan b thiét bi, héa chat

2.1.1. Thiét bi

TAt ca cac phép do déu dugc thuc hién trén
thiét bi do 884 VA - Computrace (Metrohm,
Thuy Si) voi hé 3 dién cuc: Dién cyuc lam viéc
la dién cuc giot thuy ngan treo (HMDE), dién
cuc so sanh 1a Ag/AgCl/KCI bao hoa va dién
cuc phu trg Pt. Thiét bi nay thudc Trung tam
thuc hanh thi nghiém, Truong Pai Hoc Vinh.
Thiét bi duge sir dung dé phan hiy miu la 16 vi
song (Q Lab - Canada) vé6i hop dung mau lam
bang teflon. Binh dinh muc, pipet, coc, cac
dung cu thi nghiém déu dugc lam bang thay
tinh thach anh va ngadm rta trude khi st dung
trong axit HNO3 5% it nhét 6 gio, c6 két hop
danh rira bang siéu am, trang lai bang nudc cat
da loai ion, séy kho trudce khi sir dung.

2.1.2. Hoa chét

Nudc cit sir dung trong nghién ctru 1 nuée
cit deion. Cac dung dich chuan gbc chira mubi
nitrate ctia Zn(II), Cd(II), Pb(II), Cu(Il) déu c6
ndng d6 1000mg/1 trong HNOs 0,5M; cac dung
dich H,0, 30%, HNO3 65%, cac hoa chit ran
NaOH, CHs;COONa, (CHsC0),0 déu thudc
hang Merck (Ptc).

2.2. Phurong phdp chudn bi mau phan tich

12 mau siro chira ho duoc léy tr mot sb nha
thudc tai Nghé An vao thang 12 nam 2023 va
thang 01/2024. Cac mau sau khi liy vé dé noi
thoang mat, ky hiéu mau thudc theo thir tu:
THO1-THO06; mau thuyc phdm chirc ning theo
thir tu: TPO7 - TP12, t€n va ky hi€u siro dugc
thé hién & Bang 3.3.

Sau khi tham khao tai li€u [5-9] va bang
thuc nghiém v6i nhiéu quy trinh xir 1y mau
khac nhau, chung t6i da lya chon quy trinh xur
1y mau nhu sau: ldy 0,5 mL thé tich ctia mau
siro cho vao cac hop dung mau riéng ré cua 10
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vi song, thém vao 8 mL dung dich HNO3z 65%
va 2 mL dung dich H,0; 30%. Cai dat ché do
phan hily mau 4 giai doan véi thoi gian va cong
sudt phan huy mau da dwoc khao sat t6i uu thé
hién & Bang 2.1. Sau qua trinh phan hily mau
trong 10 vi s6ng, dé ngudi, loc, dinh muc bing
nude cat deion téi 50 mL. MAu tring va miu
thém chuan dugc phan hiy theo quy trinh tuong
tu nhu cac mu siro.

Bang 2.1. Chuong trinh v6 co héa mau siro
trong 10 vi song

Giai doan | Thoi gian (phiit) | Cong suét (W)
1 5 200
2 5 600
3 10 400
4 5 200

3. Két qua va thio luin

3.1 Két qua nghién ciru cdc thong sé do t0i uu
dé dinh luvong Zn, Cd, Pb, Cu

Zn, Cd, Pb, Cu duogc xac dinh béng phuong
phap Von - Ampe hda tan anot xung vi phan.
Pé tién hanh dinh lugng, can nghién ciru, khao
sat cac diéu kién ghi do tdi wu. Bang cach thay
ddi gia tri mot s6 thong sé nhu thé dién phan,

thoi gian dién phan, téc do quét thé, bién do
xung, kich c& dién cuc giot thiy ngén, thoi gian
can bang, thoi gian suc khi N, dudi O,. Ching
t6i Iwa chon duoc cac didu kién ti wu cho phép
do la nhung gia tri khado sat cho tin hiéu do -
cuong do pic (Ip) 16n nhat. Cac diéu kién khac
nhu thé lam giau, kiéu dién cuc lam viée, toc do
khudy, nén dién ly duoc lya chon trén sy tham
khao cac tai liéu [10]. Ket qud nghién ctu va
khao sat mot s6 thong sé do cho cac kim loai
nay nay duoc thé hién ¢ Bang 3.1.

3.2 Két qua nghién ciu kha nang vung dung
dinh lwong bang phirong phép thém tiéu chudn

Trén co so khao sat tin hiéu do cua cac kim
loai ning nghién ctru trong cac mau siro khi
chua trir tin hiéu cia miu trang va ddi sanh véi
tin hi€u cia cac kim loai nay tai cac néng do
dung dich chuan khac nhau, chiing t6i di chuan
bi cac mau dung dich chuan tu tao c6 néng do
biét trudc & 2 mirc nong do 16n, bé khac nhau
clia cic ion nghién ctru. Mirc nong do 16n
(10 ppm ddi véi tat ca cac ion) l1a mirc ndng do
d3 dugc cong bd trong cac thi nghiém cua
Metrohm, muc nong do bé twong Gmg véi cac
tin hi€u do cua cac ion khi khao sat so b trong
cAc mAu siro.

Béng 3.1. Cac diéu kién do dinh lugng Zn, Cd, Pb, Cu bang phuong phap DP - ASV

TT Thong sb Gia tri
1 | Thé dién phéan (V) -1,2
2 Thoi gian dién phén (s) 30 - 240
3 Nén dién ly Dbém axetat pH=4,6
4 Pién cuc lam viéc HMDE
5 | Ché d6 ghido DP
6 | Tdc do khudy (vong/phut) 2000
7 | Toc dd quét (V/s) 0,06
8 Kich thudc giot 4
9 Bién d¢ xung (V) 0,05
10 | Thoi gian can bang (s) 10
11 Thoi gian suc khi N3 (5) 300

Mau tu tao duoc chuén bi cho vao binh dién
phan gdbm 10 mL nudc cét deion, 0,05 mL dung
dich chuén déng thoi va 0,5 mL dém acetate
(pH = 4,6). Ap dung cac diéu kién ghi do thé
hién trong Muc 3.1, ghi do duong Von - Ampe

hoa tan cua cac miu ty tao. Tién hanh thém
chuén vao cac miu nay (2 1an thém chuén), thé
tich mdi 1an thém chuan 1a 0,05 mL dung dich
chuan chira dong thoi Zn(Il), Cd(I), Pb(1D),
Cu(l1) ¢6 ndng d6 néu trong Bang 3.2, tiép tuc
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ghi do dudng Von - Ampe hoa tan sau mdi lan
thém chuan. Két qua phan tich thé hién &
Hinh 3.1 va Bang 3.2.

Qua két qua phan tich thé hién & Bang 3.2
cho thdy do thu hoi d6i v6i phép phan tich dong
thoi & nong do 16n cao hon so véi nong do bé.
Tuy nhién d6i sanh véi ngudng nong do lam
viéc theo AOAC quy dinh (ngudng 10 ppm co
gia tri RSD phai dudi 7,3%; ngudng nong do
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Hinh 3.1. Cac duong Von - - Ampe hoa tan anot xung vi phdn sau mdi 1an thém chuén cta 2 miu tu tao.
(8): cac duong DP-ASV cua mau ty tao s6 1, ndng d¢ thém chuan mdi ion 1a 10 ppm; (b): Cac duong DP-ASV
clia mau ty tao s6 2, ndng d¢ thém chuan Zn(11), Cd(11), Pb(11), Cu(ll) 1an luot 14:10; 0,2;0,5; 1 ppm.

Bang 3.2. Két qua dinh luong Zn, Cd, Pb, Cu trong cAc mau tu tao

Mau tu tao s6 1 Mau tu tao s 2
lon Nén;g d(? Nbng d6 do bo At hu RCISJE;/O Nc})n;g d(? Nongdo | Do At hu Fiig?
chuan bi duoc (ppm) hoi phép do chuan bi | do dugc hoi phép do
(ppm) (H%) song song (ppm) (ppm) (H%) song song

Zn(11) 10 9,72 97,2 3,61 10,0 9,61 96,1 3,22
Cd(n 10 9,55 95,5 3,15 0,2 0,18 90,0 9,15
Pb(1l) 10 9,43 94,3 5,21 0,5 0,44 88,0 8,32
Cu(ll) 10 9,51 95,1 2,12 1,0 0,89 89,0 7,02

mdt luong dung dich chuin da biét trude ndng do
vao miu TP12, ndng d6 thém chuan cta Zn(ll),
Cd(1), Pb(Il), Cu(ll) lan Iuot la: 200; 1,5; 60;
150 ppb; sau d6 xac dinh ham lugng céac kim loai
nghién ctru trong mau thém chuén nay.

Do nhay cua phuong phap phéan tich dugc
phan anh qua gidi han phat hién (LOD) va gioi
han dinh luong (LOQ) theo quy tic 30. Céc gia
tri nay thu dugc tu thyc nghiém qua viéc su
dung két qua do 10 lan 1ap lai cua dung dich
chuan & ving ndng do thip gan v6i mau tring

3.3 Panh gid két qua va phirong phdp phan tich

Két qua va phuong phap phéan tich dugc
danh gia bé'lng d6 chinh xac (46 lap lai, do
dung) va do nhay. Do lap lai cia cac két qua
phan tich dugc thé hién qua cac gia tri do 1éch
chuan tuong d6i (RSD%) cua 10 phép do lap
cac ion trong dung dich chuin dong thoi
Zn(11)10 ppm, Cd (I1) 0,2 ppm, Pb (I1) 0,5 ppm,
Cu(ll) 1 ppm.

Do dung dugc thé hién qua gia tri do thu hoi.
Tién hanh xac dinh d6 thu hdi bing cach thém
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(ndéng d6 Zn(II), CA(II), Pb(II), Cu(Il) lan luot
la: 0,25; 0,5; 0,5; 0,5 ppb) va tinh gia tri do 1éch

chuin SD. Coéng thic tinh nhu sau:
LOD = *=25; LOQ = === (C: ndng do ion,

Yl?: gia tri trung binh tin hi¢u do 10 lan 1ap lai).
Két quéa thuc nghiém va tinh toan d6 lap lai

(RSD%), d6 suat thu hdi (H%), d6 nhay (LOD,
LOQ) duoc tong hop ¢ Bang 3.3.

Do 1éch chuan 16n nhét cua 10 phép do lap lai
cua cac kim loai nang nghién ctu tr 0,789 -
2,951%, dap tmg tot yéu cau theo tiéu chuan
AOAC (<7,3 % véi ving ndng d6 10 ppm) [11].

Bang 3.3. Két qua tinh toan cac gia trj danh gia két qua va phuong phap phan tich

Thong sb
STT RSD (%) | Do thuhdi (%) | LOD (ppb) | LOQ(ppb)
Ion kim loai (IT)
1 Zn 0,789 87,50 0,046 0,153
2 Cd 1,055 61,80 0,162 0,539
3 Pb 1,908 83,17 0,096 0,319
4 Cu 2,951 84,09 0,128 0,426

Céc gia tri LOD cua cic kim loai nang tu
0,046 dén 0,162 ppb; LOQ dat tir 0,153 - 0,539
ppb. déu 1a ngudng nong d6 ppb nén phuong
phap DP- ASV cé d6 nhay cao.

Két qua thyc nghiém va tinh toan do thu hoi
dbi v6i 4 kim loai nang c6 gia trj tir 61,80 -
87,50 (%). Trong d6 d6 thu hdi cua Cd thap
nhat (61,80%), nguyén nhan mot phan do ndng
d6 Cd(ll) trong dung dich thap hon nhiéu lan so
v6i ndng do cac ion kim loai khac (dic biét la
nong do cua Zn (I1)), mat khac do hiéu tng don
16p bi anh huong trong giai doan dién phan lam
giau xay ra di vai ion kim loai c6 ndng do nho.
Theo tiéu chuan AOAC [11] thi giéi han do thu
hdi ving 1 ppb 1a 40-120% (tuwong tmg Cd),
vung 10 ppb 1a 60 - 115% (tuwong ung Pb, Cu),

ving noéng d6 100 ppb - 10 ppm la 80 - 110%
(trong Gmg v&i Zn) nén két qua phén tich trén 1a
chap nhan duoc, phan anh phuong phap phan
tich va két qua phan tich co6 do dung dam bao
cho phép phan tich mau thyc té.

3.4 Két qud nghién cieu dinh lwong Zn, Cd, Pb,
Cu trong cdc mau siro chita ho

St dung quy trinh chuan bi miu nhu muc
2.2, cac diéu kién ghi do thé hién trong Bang
3.1 va phuong phdp dinh lugng thém tiéu
chuan, ching t6i tién hanh dinh lwong Zn, Cd,
Pb, Cu trong 12 mau siro chita ho, két qua phan
tich va tinh toan dugc sau khi trir gia tri cia
mAu tring thé hién trong Bang 3.4.

Bang 3.4. Két qua dinh luvgng Zn, Cd, Pb, Cu trong mot $6 mAu siro chita ho béng phuong phap DP-ASV

Thong tin mau Ham lugng kim loai ning trong mau siro chita ho
PN Tén £ 1a \ , J4
TT | Kihiéu x . (s0 10, ngay san xuat, Pb
mau siro cong ty, nuéc) Zn (ppm) Cd (ppb) (ppb) Cu (ppb)
5912223,25/12/2023,
Syrup CT CP Duogc
1 THO1 Ambroxol | DANAPHA., 0,001 4,644 1,013 22,441
Viét Nam
AS240021A,
| 17/1/2024
2 | THop | Clesom | 17/1/2024, Gracure 0,019 8,766 1805 | 20427
Syrup Pharmaceuticals
LTD, An d¢




D. D. Thien et al. / VNU Journal of Science: Natural Sciences and Technology, Vol. 41, No. 1 (2025) 15-22 21

23001, 07/03/2023,
3 | THog | Synatura | Ahngook 0,008 14330 | 2511 | 598441
Syrup Pharmaceutical
Co.,Ltd, Han Quéc
Seosacin | E21028, 31/8/2021,
4 | THoa | ST | THERAGEN ETEX 0,520 23,192 5005 | 137.373
Co., Ltd, Han Quoc
Medi. | 041223, 18/12/23,
5 | THO5 | , o | CT Dugc phim ME 2,911 14565 | 45931 | 261,964
DI SUN, Viét Nam
320741, 30/11/2023,
6 | THO6 | Atussin | CT CP duoc phim 2,921 5452 | 122,292
United, Viét Nam
Cam cam | 020123, 03/01/2023,
7 | TPO7 Bio | (O S9SX Thuoc 3,291 8,673 9,802 128,486
Phuong YHCT Bao Phuong,
Viét Nam
] 091223, 21/12/2023,
Thudcho | ¢ " ' ox Thuée
8 | TPO8 | thio duoc , 0,006 4679 | 330,813 | 98,464
NTP YHCT Bao Phuong,
Viét Nam
301223, 20/12/2023,
9 | TPO9 | Hestipan | CT CP Duocpham 7,968 3001 | 21,885
trung wong
VIHECO, Viét Nam
010124, 10/1/2024,
CT TNHH SX va
10 | TP10 | Nopanho | thuong mai Vinh 0,103 4,509 2,155 3,331
Thinh Vuong,
Viét Nam
Bo phé | 24146, 15/1/2024,
Nam Ha | CT CP Dugc pham
11| TPLL | i kha | Nam Ha Viet Nam 0,008 6,196 4,320
Lo
, 140124, 20/01/2024,
Béimau | CT Cé phan duoc
12 | TP12 Forte | phim SYNTECH, 0,002 5,508 4,112 10,912
Viét Nam

*(....): khdng phat hién.

Theo QCVN 8-2:2011/BYT - Quy chuan ky
thuat qudc gia d6i vai gisi han 6 nhidm kim
loai nang trong thuc pham, thi gisi han cho
phép Cd, Pb lan luot la: 1,0; 3,0 ppm [12], con
theo Quyét dinh/46/2007/QD-BYT - Quy dinh
gidi han tdi da 6 nhi®m sinh hoc va hoéa hoc
trong thyc pham thi gi6i han t6i da cua Zn, Cu
lan luot 13 40,0; 5,0 ppm [13]; theo WHO, ham
luong Pb va Cd trong san phdm thubc véi
ngudn gdc thao dugc c6 gidi han lan luot 1a 10;
0,3 ppm [14].

Tir két qua phan tich thé hién & Bang 3.4,
nhan thay ring trong cic mau siro chita ho,
khong c6 sy khac biét theo quy luat vé ham
lugng kim loai ning trong cac mau siro dang
thudc (THO1- THO6) va méu siro dang thuc phim
chirc nang (TP 07- TP12), nhung can luu y ham
luong 16n bat thuong ctia Pb trong mau TPOS, cua
Cu trong mau THO3. Tuy nhién ham luong céc
kim loai ning nghién ctru déu nam trong gidi han
cho phép theo 3 quy dinh néu trén.
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4. Két luan

Di thiét lap duoc quy trinh phén tich dong
thoi vét cac kim loai Zn, Cd, Pb, Cu bang
phuong phap Von - Ampe hoa tan anot xung vi
phan trén thiét bj 884 - VA Computrace cho d6
lap lai, d6 nhay cao va d6 dung dam bao, dap
mg yéu cau phan tich lugng vét cac kim loai
nang trong cac mau siro chita ho. Do lap lai
phan anh qua % RSD nho tr 0,789 - 2,951; d6
nhay phan anh qua gia tri LOD, LOQ dat
ngudng ppb (LOD tu: 0,046 - 0,162 ppb; LOQ
tu 0,153 - 0,539 ppb); do6 ding phan anh qua
d6 thu hdi co gia trj tr 61,80% (voi Cd) dén
87,50% (v6i Zn).

DPi nghién cau quy trinh phan hay mau
trong 10 vi séng - hé kin va su dung phuong
phép dinh luong thém tiéu chuan két hop quy
trinh phan tich xay dung duoc, tién hanh dinh
luong Zn, Cd, Pb, Cu trong 12 mau siro chira
ho, trong d6 c¢6 6 mau siro dang thudc va 6 mau
siro dang thuc pham chirc nang. Két qua nghién
ciru cho thiy su bién d6i ham lwong mdi kim
loai nang trong cac mau siro rat khac nhau; ham
luong Zn tir 1 ppb - 3,291 ppm; Cd tr khong
phat hién dén 23,192 ppb; Pb tir khong phat
hién dén 330,813 ppb; Cu tir 3,331 - 598,441 ppb,
trong d6 phai ké dén ham luong Pb ciia mau TP
08 va Cu caa mau THO3 16n dot bién cao hon
nhiéu lan so v&i cac mau khac, nguyén nhan
c6 thé 1a do ngudn nguyén liéu san xuit siro
khac nhau.
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