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SUMMARY

STUDY ON THE SIMULTANEOUS DETERMINATION OF TRACE AMOUNT
OF ELEMENTS IN SYRUP FOR COUGH BY INDUCTIVELY COUPLED
PLASMA - MASS SPECTROMETRY

Concentration of harmful elements (As, Cd, Hg, Pb) and some beneficial elements (Ca, Fe, Se, Zn) in
some cough syrups in the Viethamese pharmaceutical market were determined by inductively coupled
plasma - mass spectrometry (ICP-MS) after sample digestion in microwave oven. The results of analysis
showed that most of toxic elements are in the limited range of concentration according to the curent
regulations for the limit of heavy metals in supplement food (QCVN 8- 2:2011/ BYT; 46/2007/Q0P-BYT)
or toxic metals in herbal medicines and products (WHO). Concentration of harmful elements ranges from
undetected to 1.097 ppm. Beneficial elements were present in all samples. In particular, concentration
of zinc is the highest of all samples, which can be 14 to 238 times higher than other elements. In the
sample of supplement food, there were lower concentrations of beneficical elements than in drug samples,
in which the concentration of zinc and calcium was lowest and the concentration of the harmful element
cadmium was the highest. The method has low detection limits with ppt level, the relative standard
deviations (% RSD) are less than 15%, and the recovery of elements are in the range from 79.8 % to
101.2 %, which meets AOAC requirements for trace.

Keywords: syrup for cough; elements; ICP-MS.

1. PAT VAN PE phan mot s6 nguyén t6 khong dugce thé hién trén
Siro hay si 16, (tiéng Latin: syrupus) 1a mét loai nhin mac ¢ thé c6 ngudn gde tir sy nhidm bén
thirc ubng dang 10ng va sanh, c6 vi ngot. Siro ho do quy trinh san xut (d6i véi nguyén t6 doc hai
12 mot vi thudc (siro bd phé), 14 loai ta dugc long nhu: As, Cd, Hg, Pb) hodc do nha san xuét chu
chéng ho, chéng viém hong cho tré em va ngudi dong bd sung thém (d6i v6i nguyén t6 co loi:
16n [2]. Thi trudng siro ho & Viét Nam rat da Ca, Fe, Se, Zn). Trong d6 nguyén t Ca giup
dang véi rat nhiéu nhan hi¢u khic nhau. Pic xuong khép ngudi bénh t6t hon, Fe gitp ti tao
biét trong thoi gian dich bénh covid -19 vura qua, hong ciu, Se ngin ngira 130 hoa, Zn gitp ting
hang loat siro dugc quang céo 1a c6 tac dung bd kha nang khang khuan.Viéc phan tich va kiém
phé, hd trg bd phdi trong thoi ky hau covid, soat ham lugng cac nguyén td ndi chung va cac
nhung ngudi ding thi kha ban khoan vé chat nguyén t6 trén day noi riéng 1a hét sirc can thiét
luong cua cac loai san phidm nay. Cac thanh nhim lam ting tinh minh bach vé thanh phén va
phin ghi trén nhin méc thudng chi 13 cac thanh 20p phin danh gia chét luong cua céc loai si ro
phﬁn thdo dugc co tac dung chirta ho. Thanh tri ho (thuéc hoac thuc phém bd sung) trén thi

31


mailto:dttgiangkh@gmail.com

truong. Hién nay, dé xac dinh duoc ham lugng
c4c nguyén td, ddc biét 1a kim loai, c6 nhidu
phuong phap phan tich khac nhau nhung dang
dugc tng dung phd bién d6 1a phuong phap phd
khdi lugng plasma cao tan cam tng (ICP-MS)
v6i do nhay, do chon loc va do chinh xéc cao,
xac dinh duoc dong thoi nhiéu nguyén tb trong
cung mot mau [6],[7],[9].

2. PHUONG PHAP NGHIEN CUU

2.1. Thiét bi va héa chit

2.1.1. Thiét bj

Tét ca cac phép do dinh lugng cac nguyén té déu
duoc thuc hién trén thiét bi khi phé plasma cao
tan cam ung ICP - MS Agilent 7800, tai Phong
thi nghiém - Truong Pai hoc Vinh. Thiét bi
dugc sir dung dé phan hily mau 1a 16 vi song hé
kin (Q Lab - Canada) voéi hop dung mau lam
béng teflon. Tat ca cac dung cu thuy tinh (pipet,
binh dinh muc, cde.. J) déu duge ngdm rira sach
béng nitric acid ndng do 5% (v/v) c6 két hop
danh rira bang siéu am, trang lai bing nudc cat
da loai ion, siy kho trudc khi sir dung.

2.1.2. Héa chit

Tét ca céc loai hoa chét sir dung trong nghién ctru
déu 1a hoa chat tinh khiét phan tich nhu H,0 30%,
HNO3 65%, cac dung dich chuan 1am viéc cua 8
nguyén t6 Ca, Fe, Se, Zn, As, Cd, Hg, Pb dugc pha
tir dung dich chudn gbc chira dong thoi cac nguyén
t6 c6 ndng do 10 mg/L ciia Merck, nudc cét sir dung
1a nu6e cat deion.

2.2. Chuén bi miu phén tich

Cac mau siro chita ho dugc thu thap trén thi
truong tai hé théng nha thudc Long Chau vio
thang 6/2022.Cac mau dugc luu trit, bio quan
trong moi truong thoang mat dong thoi ma hoa
mau bang ky hiéu, tén va ky hiéu cac mau dugc
thé hién & bang 4. Nhidu quy trinh xir 1y miu

khac nhau da dugc thir nghiém va nghién ctru
lva chon [2],[5],[8],[10],[12], tuy nhién quy
trinh phu hop véi diéu kién phong thi nghiém va
dat duoc két qua chinh xé4c 1a quy trinh phan hiy
udt trong hé thong 10 vi song - hé kin, day 1a quy
trinh theo AOAC 2015.01 c6 thay d6i mot s6
diéu kién nhu sau:
Diing micro pipet hut Iy 0,5 mL thé tich ctia mau cho
vao cac hdp dung mau riéng 1€, thém vao 8mL dung
dich HNOs 65% va 2mL dung dich H,O, 30%, khda
chat hop dung mau. Cai dat ché do pha mau thich hop
& nhiét d 200°C. Thoi gian va cong suat phan hay
mau di dugc khao st ti uu va chi tiét céc giai doan
phan hity méau thé hién & bang 1. Sau khi phan hiy
mau trong 10 vi séng, dé ngudi, loc, dinh mic bang
nude cat deion t6i 100 mL. Mau tring va mau thém
chuén duoc tién hanh xir Iy trong tw nhur méu thyc.
Bing 1. Chuong trinh vé co héa mau trong I vi séng

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

3. KET QUA VA THAO LUAN

3.1. Két qua nghién ciru cac thong s do ti
wu dé dinh lwong cic nguyén té

Céc phép phén tich cac nguyén t6 déu duoc thuc
hién trén may phan tich khdi phé plasma cao tin
cam ung ICP - MS Agilent 7800. Mot s6 théng s6
do duogc thay d6i va Iwa chon t6i wu (tdc d6 khi tao
plasma, khi mang, khi phu trg, s6 khdi, ché do moi
truong ion héa), cac thong sb khac (toc do phun
suong, cong suat cao tan, do siu mau...) ap dung
theo khuyén nghi ciia nha san xuat. Cac thong s6 do
trén may dugc théng ké trong bang 2.

Bang 2. Cdc théng soé do t6i wu cho phép phén tich cdc nguyén té

Thé cong huong cudn cam 1,6V

Cong suat cao tan 1550w

Do sdu mau 8,0 mm

Toc d6 khi tao plasma, Ar 15,0 lit/phat

Téc d6 khi mang, He 5mL/phut

Toc d6 khi phu tro, Ar 0,8 lit/phat

Tbc d6 bom phun 0,12 rps

Toc d6 khi phun suong 1,05 lit/phat

S6 khoi lan luot cuia Ca, Fe, Se, Zn, As, Cd, Hg, Pb 43, 56, 78, 66, 75, 111, 201, 207

Ché 36 moi truong ion hoa “No gas” voi Ca, Fe, Se, Cd, Znva “He” véi Hg, Pb
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3.2. Két qua xay dung dwong chuin xac dinh
cac nguyén to

Tét ca cac dung dich chuan lam viéc chira dong
thoi cac nguyén td phén tich bao gdm Ca, Fe,
Zn, Se, As, Cd, Hg, Pb tir ndng d6 0,5 — 100 ppb
hodc 500 ppb, dugc chuén bi trong dung dich

HNOs 1%. Po cuong d¢ tin hiéu phan tich (y)
bién thién theo nong do chat chuin (X) dé xay
dung céc duong chuan. Két qua nghién ctru xay
dung dudng chuan thé hién trong bang 3; hinh
anh dai dién ctia mot s dudong chuan thé hién
trong hinh 1.

Bdng 3. Két qud xdy dung dwong chudn ciia cdc nguyén té nghién ciru

STT Tén nguyén tb

Puong chuan (X, ppb)

Gia tri hé sb

tuong quan R

Ca y =9,7769 X + 6,6667

0,9994

Fe y = 15224,4429 X

0,9998

Se y =322,6949 X + 1408,9767

1,0000

Zn y = 3502,0481 X + 59096,6267

0,9906

As y = 854,7126 X

0,9999

Cd y =2572,1650 X + 13.3333

1,0000

Hg y = 1452,0995 X

0,9999

o| N| o | B W] M| R

Pb y = 11833,1261 X + 676,7067

0,9999

78 Se (NoGas]

#
o

111 Cd (NoGas]

c)

Hinh 1. Céc dwong chudn ciia Se(a), Hg(b), Cd(c)
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Céc dudng chudn xay dung duoc déu co hé sd
twrong quan R =~ 1, thé hién mdi quan hé tuyén
tinh cao gitra cuong d6 tin hiéu do (y, CPS) voi
nong do chit phan tich (X, ppb), dap tng diéu
kién dinh luong cac nguyén t6 nghién ciru.

3.3. Két qua xac dinh ham lwong cac nguyén
té trong cic miu siro ho

St dung quy trinh chuén bi mau nhu muc 2.2,
cac didu kién ghi do thé hién trong bang 2 va
duong chuan xdy dung dugc trong bang 3,
chung t6i tién hanh dinh lugng ham luong 8
nguyén t& nghién ciru trong 10 miu siro ho,
trong d6 c6 09 miu dugc ghi trén nhin thude
loai thude, 01 mau thudc loai thyc phim bd sung
¢6 tac dung hd trg diéu tri ho (ky hiéu miu la
BM). Két qua phan tich va tinh toan dugc thé
hién trong bang 4.



Bang 4. Ham luwong cdc nguyén 10 trong cdc mau siro ho (mg/lit, ppm)

Ky
OPC
hi¢u| TBD BM . BLT BP
5 | (Thuoc |LOPAN .+ BT
mau| (Truong | (Boi | (Bach COoD DANO |(Bo phe . AS
STT | ~  |ho nguoi| (Nopan . | (Bao
bach | mau long |(Codcerin) | (Danospan) |chi khai (HoAstex)
dic Forte) lon ho) i s thanh)
orte
iép) 0PC) uy) %)
NT
1 Ca 1,446 | 1,063 | 2,081 | 2,209 | 1,402 1,582 1,166 1,704 | 2,253 1,286
2 Fe 0,219 | 0,115 | 0,142 | 0,117 | 0,248 0,170 0,183 0,171 | 0,182 | 0,085
3 Se 0,341 | 0,331 | 0,336 | 0,264 | 0,296 0,289 0,275 0,313 | 0,291 0,300
4 Zn 7,859 | 1,625 | 14,543 | 7,356 | 5,688 10,446 43,581 19,153 | 18,560 | 5,812
5 As KPH* | KPH | 0,002 | 0,001 | 0,018 0,001 0,001 0,003 | 0,002 | 0,017
6 Cd 0,063 | 1,097 | 0,827 | 0,943 | 0,501 0,071 0,034 0,246 | 0,099 | 0,123
7 Hg 0,007 | 0,007 | 0,016 | 0,015 | 0,004 0,014 0,003 0,005 | 0,005 | 0,003
8 Pb 0,002 | 0,017 | 0,026 | 0,029 | 0,017 0,005 0,004 0,001 | 0,004 | 0,009

* KPH: Khong phat hién

Theo QCVN 8- 2:2011/ BYT - Quy chuén k¥
thuat qudc gia dbi voi gidi han 6 nhiém kim loai
nang trong thyc phém, ap dung cho loai thyc
pham b6 sung [3], ham lugng Cd, Hg, Pb lan
luot khong duoc vuot 0,1, 3
(ppm,mg/lit). Theo Quy dinh 46/2007/QD-BYT

- Quy dinh gidi han tdi da 6 nhidm sinh hoc va

qua, 1,

hoa hoc trong thuc pham, ddi véi As khdng
dugc vuot qua 5 ppm [4]. Theo WHO ham
lwong Pb va Cd trong san phdm thudc véi ngudn
géc thao dugc c6 gidi han lan lugt 12 10 va 0,3
ppm [11].

Trong cac mau siro ho nghién ctru, ham lugng
céc nguyén t6 doc hai hau hét nim trong giGi
han cho phép ngoai trir ham lwgng Cd trong mau
thuc phém bd sung hd tro diéu tri ho BM vuot
qua gidi han cho phép theo QCVN 8- 2:2011/
BYT va WHO.

Ham luong cac nguyén tb ¢ loi cho strc khoe
khong c6 quy dinh gidi han ham lugng theo cac
tidu chudn trong va ngoai nudc néu trén. Canxi
1a nguyén t6 dong vai tro thit yéu cho viéc phat
trién xuong va ring, sy c6 mit ciia Ca trong siro
ho s& giup nguoi bénh, dac biét la tré em co
thém mot ngudn bd sung canxi ngoai n udng.

Sat 1a nguyén t6 khong thé thiéu dbi véi sirc
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khoe con ngudi, né tham gia vao qua trinh tong
hop hemoglobin, tao hong cau va van chuyén
oxi trong mau. Sy c¢6 mat ciia Zn trong thyc
pham néi chung va siro ho néi riéng s& gitp
bénh nhan an uéng ngon miéng hon, duy tri va
béo vé cac té bao vi giac va khiru giac, déc biét
anh huong tich cuc dén sy ting chidu cao cia
tré em. Bén canh Ca, Fe, Zn thi Se 1la mot
nguyén td ting cuong kha niang chdng oxi hoa
va kha niang mién dich, ngin chin sy xdm nhap
cac tac nhan gay bénh nhu vi rat va vi khudn.
Vi két qua phan tich thé hién trong bang 4, cho
thdy, trong sé cac nguyén t6 c6 loi thi ham
luong Zn cao nhat so véi cac nguyén td khac &
tAt ca cac mau va co sy bién ddi rat khac nhau,
tir 1,625 dén 43,581 ppm. Ham luong Ca tir
1,063 dén 2,253 ppm; ham luong Fe tir 0,085
dén 0,248 ppm; ham lugng Se tu 0,264 dén
0,341ppm. Ham lugng Ca, Fe, Se bién d6i tuong
d6i déu nhau trong cac miu. Riéng trong miu
thyc pham bo sung BM ¢6 ham lugng Ca va Zn
1a thap nhat so véi 7 mau thude con lai.

3.4. Panh gia két qua va phwong phap phan
tich

Do 1ap lai cua cac két qua phéan tich duoc thé

hién qua cac gia tri d6 léch chuin twong ddi



(RSD%) cua 10 phép do lap lai tai néng do
0,5ppb cta cac nguyén t6 trong dung dich
chuén.

Do ding cua qua trinh phéin tich va phuong
phap phén tich duoc thé hién qua gia tri higu
sudt thu hoi. Tién hanh xdc dinh hi¢u suét thu
hoi bang cach thém mot lugng dung dich chuan
da biét trudc nong dd vao mau BP, sau d6 xac
dinh ham lugng cic nguyén tb nghién ciru trong
mau thém chuan nay.

Do nhay cua phuong phap phan tich dugc phan
anh qua gi6i han phat hién (LOD) va gidi han

dinh luong (LOQ) theo quy tic 30. Céc gia tri
nay thu dugc tur thyc nghiém qua viéc su dung
duong chuan va két qua do RSD & ving ndng

d6 thap gin véi mau trang. Cong thirc tinh nhur
2,3=R5D

sau: LOD =

chuan); LOQ = 10/3 LOQ. Két qua thuc nghiém

va tinh toan d¢ 1ap lai (RSD%), hi¢u sut thu hdi
(%), d6 nhay (LOD, LOQ) duoc tong hop &

; (a; d6 doc cua duong

bang 5.

Bdng 5. Két qua tinh todn cdc gid tri danh gid két qud va phwong phdp phan tich

Thong s6 . .
Hiéu suat thu
STT RSD (%) N LOD (ppt) LOQ(ppt)
o héi (%)
Nguyén to
1 Ca 13,3 81,3 22,446 74,820
2 Fe 4,2 79,8 1,225 5,308
3 Se 2,1 94,3 1,051 3,503
4 Zn 4,5 80,6 0,962 3,207
5 As 54 90,1 1,274 4,247
6 Cd 3,3 101,2 1,218 4,060
7 Hg 13,5 85,5 28,469 94,897
8 Pb 2,2 87,1 0,901 3,003

Do léch chuén 16n nhét caa 10 phép do lap lai
clia cac nguyén to nghién ctru tir 2,1- 13,5%, déap
g t6t yéu ciu theo tiéu chuan AOAC (<30 %
v6i ving ndng do 1 ppb) [1].

Céc gia tri LOD cua cac nguyén t6 tir 0,901 dén
28,469 ppt; LOQ dat tir 3,003 — 94,897 ppt. Qua
két qua thyc nghiém va tinh toan cac gia tri
LOD, LOQ cua cac nguyén té déu dat ngudng
ndng d6 ppt nén phwong phap ICP-MS c6 do
nhay cao.

Két qua thuc nghiém va tinh toan hiéu suét thu
hdi 8 nguyén t& co gia tri tir 79,8- 101,2 (%).
Theo tiéu chudn AOAC [1] vé hiéu suit thu hoi
ving ndng d6 nghién ctru 1 -10 ppb 14 60 - 115
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%, vi thé phuong phap phan tich & trén c6 du tin
cay.

4. KET LUAN

Quy trinh phén tich dong thoi 8 nguyén té bang
phuong phap phan tich khéi phd ICP-MS sir
dung phuong phap phan hiy miu trong 10 vi
song — hé kin dd duoc xay dung va danh gia, cho
dd chinh xac va dd 1ap cao, gioi han phat hién
va gidi han dinh lugng dat dén mure néng do ppt,
dap (mg yéu cau phan tich lugng vét cic nguyén
t6 trong cac mau siro ho (bao gdm cac miu
thudc va thyc phim bd sung) ddng thoi tiét kiem
thoi gian phan tich va hoa chat st dung.

Két qua phan tich 8 mau siro ho cho thiy cac
nguyén tb phan tich doc hai nhu As, Cd, Hg, Pb



déu c6 ham lugng trong giGi han cho phép theo
cac gidi han trong va ngoai nude, ngoai trir ham
luong Cd trong 01 mau thyc pham bd sung la
BM vuot ngudng cho phép. Cac nguyén tb co
loi ich cho stic khde con ngudi nhu Ca, Fe, Se,
Zn déu c6 mit trong cic mAu siro, tuy nhién ham
lwong Zn dugce xac dinh 1a cao nhét. Vi mau
thuc pham bd sung BM thi ham luong Ca va Zn
déu thap hon cac miu thudc siro khac.
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