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SUMMARY

STUDY ON THE SIMULTANEOUS DETERMINATION OF TRACE AMOUNT
OF ELEMENTS IN POWDER BLUSH BY INDUCTIVELY
COUPLED PLASMA - MASS SPECTROMETRY

Concentration of chromium, manganese, iron, cobalt, copper, zinc, arsenic, selenium, silver, cadmium,
mercury, lead (Cr, Mn, Fe, Co, Cu, Zn, As, Se, Ag, Cd, Hg, Pb) in some kinds of powder blush samples
were determined by inductively coupled plasma - mass spectrometry (ICP-MS) after dry ashing
digestion combination with wet ashing digestion. The results of analysis showed that most of the
elements are in the limited range of concentration according to cosmetic management regulations
(06/2011/TT-BYT; Agreement on the ASEAN harmonized Cosmetic Regulatory Scheme - appendix
I11...). The method has low detection limits with ppt level, the relative standard deviations (% RSD) are
less than 7.5%, and the recovery of elements are in the range from 63.4 % to 95.5 %, which meets
AOAC requirements for trace.
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1. PAT VAN PE thanh phan nguyén liéu san xudt phan ma hong c6
Str dung my pham dé lam dep 13 mot nhu ciu thé chira mot sb nguyén t& khac. Tuy nhién, sy ¢6
hang ngay, dic biét 1a d6i véi phu nit trong xa mit clia cac nguyén to trén phai nim trong gidi
hoi hién dai. Mot trong nhitng san phim my han cho phép nhét dinh. Viéc phan tich va kiém
pham lam dep dugc wa chudng nhat ciing nhu soat ham lugng cac nguyén to ndi chung va Pb,
co ban nhét chinh 14 phan ma hong. Tuy nhién, Zn, Cd, Cu, Fe, Hg, As, Cr, Mn, Se, Co, Ag néi
d6i voi viéc ngay cang c6 nhiéu loai phdn ma riéng trong cac loai my phdm phin ma Ia hét stc
hdng mang cac nhan hiéu khac nhau voi chat can thiét, gop phan danh gia chét luong cac loai
lwong khac nhau, tham chi khong rd ngudn goc my phim nay. Hién nay, dé xac dinh dugc ham
xuit xit dugc ban cho rat nhidu nguoi tiéu luong cac nguyén t6, dic biét 1a kim loai trong cac
ding. Mot s6 nguyén té c6 trong my pham véi mau phan méa hong c6 nhiéu phuong phap phan
cac muc dich khac nhau [2], [5]. Zn dwoc bd tich khac nhau nhung dang dugc tmg dung phd
sung vao voi tac dung la thanh phan chdng tia bién d6 1a phuong phap phd khdi lugng plasma
UV va diét khuan. Pb, Cd c6 mit trong phin cao tan cam tmg (ICP-MS) véi d6 nhay, do chon
nhim muc dich gilt mau séc, tang kha ning loc va do chinh xac cao, xac dinh duogc déng thoi
bam dinh. Cac hop chat cua Fe va Zn c6 mit nhidu nguyén t6 trong cung mot mau
trong my phdm vi kha ning tao mau. Trong [5],[9].[101].
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2. PHUONG PHAP NGHIEN CUU

2.1. Thiét bi va héa chét

2.1.1. Thiét bj

Tt ca cac phép do vé phé déu duoc thyc hién trén
may khdi phd plasma cao tan cam ung ICP - MS
Agilent 7800, tai Phong thi nghiém - Truong Pai
hoc Vinh. Thiét bi dugc sir dung dé v6 co hoa mau,
tro hoa mau 1a 10 nung Carbolite (Jencons). Tét ca
cac dung cu thuy tinh (phéu chiét, binh dinh mic,
¢be...) déu duoc ngdm rira sach bang nitric acid
ndng do 10% (v/v), trang lai bang nudc cat da loai
ion, say kho trudc khi sir dung.

2.1.2. Héa chit

Tat ca cac loai héa chit sir dung trong nghién
clru déu 1a héa chit tinh khiét phan tich nhu
H2S04 98%, HCIOs 70%, HNOs; 65%, cac
dung dich chuén lam viéc cta 12 nguyén té Cr,
Mn, Fe, Co, Cu, Zn, As, Se, Ag, Cd, Hg, Pb
dugc pha tir dung dich chuan gdc chira dong
thoi cac nguyén t6 c6 ndéng d6 10 mg/l cua
Merck, nudc cat sir dung 1a nude cét deion.

2.2. Chuén bi miu phan tich

Céc mau phin ma hong dugc thu thap trén thi
truong tai cac quiy hang cia siéu thi va chg &
Thanh phé Vinh vao thang 01/2019. Cac loai
mau sau khi ldy vé phong thi nghiém dugc dat
trong tii ni 16ng va dé noi kho rao thoang mat,
can va ma hoa, ky hiéu mau thir tw P1 — P6, tén
va ky hiéu cac miu duge thé hién & bang 3.
Nhiéu quy trinh xir Iy miu khac nhau da dwoc

ther nghiém va nghién ciu Iga chon

[6].[8].[210],[11], tuy nhién quy trinh phu hop
v6i diéu kién phong thi nghiém va dat duogc két
qua chinh x4c 1a quy trinh phan hity mau kho —
w6t két hop sau:

Cho vao chén sir khoang 3 gam my pham phan
ma hong, day nip chén lai, roi dat vao 10 nung
va tang nhiét do tur tir t¢i 550°C trong vong 2
glc (glu & 550°C trong khoang 50 phat), mot
s6 mau c6 thé sir dung t61 650°C méi phéan huy
hoan toan. Mau lay ra cho thém 5 ml hdn hop
HNO; dam dac va HCIO4 dac theo ti 1€ 4:1,
dun néng cham trong vong 3 gid dén gan can.
C6 thé 1ap lai qua trinh bang cach thém hdn
hop axit 2 — 3 1an dén khi thu dugc dung dich
trong sudt. Dé ngudi, loc, dinh mirc bang nudc
cat deion toi 50 ml. Mau tring va miu thém
chudn duoc tién hanh xir Iy twong ty nhu mau
thue[8].

3. KET QUA VA THAO LUAN

3.1. Két qua nghién ciru cac thong s do tdi
wu dé dinh lwgng cac kim loai

Céc phép phan tich cac nguyén té déu duogc
thyc hién trén may phan tich khdi phd plasma
cao tan cam ung ICP - MS Agilent 7800. Mot
sb thong s6 do duoc thay ddi va lua chon tbi
uu (46 sdu mau, téc do khi tao plasma, khi
mang, khi phu tr, sb khéi, ché d6 méi trudng
ion hoa), cac thong sé khac (téc d6 phun
swong, cong suit...) ap dung theo khuyén nghi
cia nha san xuét. Cac thong s6 do trén may
dugc théng ké trong bang 1.

Bdng 1. Cdc théng sé do toi wu cho phép phan tich cdc nguyén té

Thé cong hudng cudn cam 1,6V

Cong sudt cao tan 1550w

Do sdu mau (sample depth) 8,0 mm

Tbc do khi tao plasma, Ar 15,0 lit/ph

Toc d6 khi mang (makeup gas), He 4ml/ph

Tdc do khi phy trg (auxiliary gas), Ar 0,90 I/ph

Téc do bom phun ( nebulizer pump) 0,10 rps

Toc do khi phun swong 1,07 I/ph

Sb khéi lan huot ctia Cr, Min, Fe, Co, Cu, Zn, As, Se, Ag, Cd, Hg,Pb | 52,55,57,59,63,66,75,78,107, 112, 200, 207
Che d6 moi trudong ion hoa “No gas” hoac He

3.2. Két qua xay dung dwdng chudn xac
dinh cic nguyén to

Tét ca cac dung dich chuin lam viéc chia déng
thoi cac nguyén td phan tich bao gdm Cr, Mn, Fe,
Cu, Co, Zn, As, Se, Ag, Cd, Hg, Pb tir ndng d6 0,5
- 500ppb, dugc chudn bj trong dung dich HNO;

7

0,1%. Po cuong do tin hi€u phan tich (y) bién
thién theo ndng do chat chuan (X) dé xay dung cac
duong chuin. Két qua nghién ciru xay dung duong
chuan thé hién trong bang 2; hinh anh dai dién cua
mot s6 dudng chuan thé hién trén hinh 1.




Bdng 2. Két qua xdy dung dwong chudn ciia cdc nguyén té nghién ciiu

Gia tri hé so

STT Tén nguyén to Puong chuan (X:ppb) frong quan R
1 Cr y=6632,6332X 0,9999
2 Mn y=3623,2773X + 140,0067 0,9995
3 Fe y=2259,0548X + 45371,1133 0,9983
4 Co y=67115,2053X 1,0000
5 Cu y=38832,4273X 0,9997
6 Zn y=14839,7520X +29535,4067 0,9994
7 As y=12542,3216X + 26,6667 0,9994
8 Se y=1238,0321X 1,0000
9 Ag y=43929,8919X 0,9999
10 Cd y=17330,2884X 0,9998
11 Hg y= 3156,7725X 0,9944
12 Pb y=26670,3141X 0,9996

e Rict| Conc |CalcConc.|  CPS |Ratio| Det| RSD
1|0]| os500| 19407 1476160 P 31
2|(0] 1000| 19557| 1487513 P | 23
2 3|00 s000| 22474| 1709431| | P 12
4 || 10000 43661 33208.94 P 24
A 5 (0| sooo0| 73286 55742.66 P 04
i 6 [[J| 100000 | 113425 86272.66 P 05
L 7 | [0 500000 | 494.082 375806.71 P 12
y = 36232773 * x + 1400067
R= 09995
DL = 00414
0 00 BEC = 003864
Conc{ppb) Weight: <None>
Min Conc: 0
a)
75:016“"5"1 Rict| Conc. |CaleConc cPS Ratio| Det.| RSD
V10| oso0| 12047| 12064393 P| 16
2|0d| 1000 15279| 15299560 P| 08
3(0| s000| 14828 14847514 Pl 05
4|[]| 10000 42501  425569.59 P 10
g S 5|01 s0000| 84148| 84259022 P| 09
6 || 100000 | 117.735| 1178904.36 A 17
7 | O] 500.000 | 492249 | 492899889 A 09
y = 125423216 * x + 266667
R= 09994
DL = 0003654
0 00 BEC = 0002126
Conc(ppb) Weight: <None>
Min Conc: 0
b)
112 Cd [NoGas] Rjct. Conc. |CalcConc cPS Ratio| Det | RSD
X107 10| oso00 0757 1311351 P 26
2| 1.000 1260 2183152 P 13
1 3|0 5.000 4589 7953124 P 22
4 || 10000 9.579 166015.10 P | o2
5 |[]| s50.000 43103 746989 68 P | o07]
g 6|0 100.000 104.005 1802426.59 A 13
ik 7 || s00.000 | 499901 8663404.87 A 038 |
-

c)

Hinh 1. Cdc dwong chudn ciia Mn(a), As(b), Cd(c)
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Céc duong chuan xay dung duoc déu co hé sd
twong quan R ~ 1, thé hién mdi quan hé tuyén
tinh cao gitra cuong do tin hiéu do (CPS, Y)
voi nong d chat phan tich (X), dap tng diéu
kién dinh luong cac nguyén tb nghién ctru.

3.3. Két qua xac dinh ham lwgng cac nguyén
t6 trong cic miu my pham phian ma hong

St dung quy trinh chuan bi mau nhu myc 2.2,
cac didu kién ghi do thé hién trong bang 1 va
duong chuan xdy dung dugc trong bang 2,
chiing t6i tién hanh dinh lugng ham luong 12
nguyén t6 nghién ctru trong 6 miu my pham
phin ma hong, két qua phan tich va tinh toan
dugc thé hién trong bang 3.

Bdng 3. Ham lwong cdc nguyén t6 trong cdc mau phan md hong (mg/kg)

Ky hiéu
- gnmaw) | o P2 P3 P4 P5 (SF:’(y
(3CE) | (Aprilskin) | (Chanel) | (Esance) | (Respleendent)
check)
Nguyén t6

1 Cr 0,195 0,094 0,781 0,117 0,111 0,116
2 Mn 1,234 0,699 0,823 0,573 0,101 0,588
3 Fe 16,959 15,254 10,775 23,545 8,104 19,593
4 Co 0,005 0,003 0,003 0,003 0,001 0,003
5 Cu 0,037 0,041 0,021 0,019 0,051 0,013
6 Zn 0,775 0,520 0,280 1,461 0,655 0,368
7 As 0,005 0,004 0,005 0,003 0,003 0,003
8 Se 0,104 0,112 0,108 0,008 0,168 0,123
9 Ag 0,002 0,003 0,002 0,002 0,003 0,002
10 Cd 0,005 0,001 0,001 0,001 0,001 0,001
11 Hg 0,002 0,003 0,002 0,002 0,002 0,002
12 Pb 0,138 0,049 3,451 0,044 0,020 0,019

Theo thong tu s6 06/2011 Quy dinh vé quan 1y
my phim cua B y té; chi din cia ASEAN vé
giéi han nhiém trong my pham [1],[4], ham
luong Pb, Cd, As, Hg trong my phém lan luot
khong duoc vuot qua 20, 5, 5, 1(ppm,mg/kg).
Ham lugng Zn, Se trong my phim theo phu luc
I1I (danh myc cac chét st dung han ché)

cia hiép dinh ASEAN v& my phim khong
duoc vuot qua 1% (10gam/kg) [3]. Ham lugng
Ag nhu 13 chét ting cuong mau dang

bac nitrat khong dugc vuogt qua 4%; trong khi
tai Canada ciing duoc thiét 1ap 1% [9].

Ngoai vai tro ctia Zn duge bd sung véi tac
dung 13 thanh phin chéng tia UV va diét
khudn; Pb, Cd c6 mat trong ph?in nhim muc
dich gitr mau sic, ting kha ning bam dinh thi
Fe, Cr c6 trong my phim chu yéu duoc bd
sung trong viéc tao mau sz“ic, Se 1a khoang chét
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¢6 tac dung chdng 3o hoa da, Cu c6 hiéu qua
trong viéc chdng oxi hoa va khang cac gbc tur
do, Mn kich thich cing c¢6 mang collagen,
ngan ngura da bi oxi héa va 130 héa do anh
nang, Ag co vai tro nhu mot chat khang khuan
va ting cudng mau sic. Vi két qua phan tich
thé hién trong bang 3, ta thdy trong 6 mau phan
mé hong thi ham luong kim loai Fe 1a cao nht,
ham lugng Cd 1a thap nhat (ngoai trir mau P1),
khong c6 kim loai nao vugt ngudng cho phép.
V6i mau phan 3CE (P1) c6 ham lugng hau hét
cac kim loai vuot trdi so v4i cac mau phén
khac. Tuy chua tim thay tai liéu nao quy dinh
vé gidi han cho phép sy c6 mét cua Fe, Cu, Mn
trong my phdm néi chung ciing nhu phim ma
hdng noi riéng, nhung két qua phan tich da
dugc so sanh v6i mot sé cong trinh khac cho
két qua twong ddng hodc thip hon [9],[11].



3.4. Panh gia két qua va phwong phap phan
tich

Do lap lai cua cac két qua phan tich dugc thé
hién qua cac gia tri do léch chudn twong dbi
(RSD%) ctia 10 phép do lap lai tai nong do
0,5ppb cua cac nguyén td trong dung dich
chuan.

b6 dung clia qua trinh phén 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 lwong dung dich
chuin di biét trude ndng d6 vao miu P2, sau

d6 xac dinh ham luong cac nguyén té nghién
clru trong mau thém chuan nay.

Do nhay cua phuong phap phan tich dugc phan
anh qua gidi han phat hién (LOD) va gidi han
dinh lugng (LOQ) theo quy tic 36. Céc gia tri
nay thu dugc tir thyc nghiém qua viéc sir dung
dudng chuan va két qua do RSD ¢ ving ndng
do thap gin véi mau trang. Két qua thuc
nghi¢ém va tinh toan d¢ lap lai (RSD%), hi¢u
suét thu hdi (H%), do nhay (LOD, LOQ) duoc
tong hop ¢ bang 4.

Bang 4. Két qua tinh todn cac gia tri ddnh gid két qua va phirong phép phan tich

{hong 56 Hiéu suat thu
STT ’ RSD (%) Wi %) LOD (ppt) LOQ(ppt)
Nguyén to
1 Cr 3,490 70,1 0,8956 2,9853
2 Mn 3,458 66,5 2,8164 9,3880
3 Fe 6,569 68,1 0,7304 2,4347
4 Co 3,704 90,3 0,0295 0,0983
5 Cu 6,457 64,6 0,0509 0,1697
6 Zn 7,269 85,3 0,2446 0,8153
7 As 5,882 95,5 0,4210 1,4033
8 Se 5,645 80,7 17,3259 57,7530
9 Ag 4,383 86,5 0,0451 0,1503
10 Cd 7,083 733 0,4951 1,6503
11 Hg 5,301 92,1 8,2584 27,5280
12 Pb 7,206 63,4 0,1234 0,4113
D6 1éch chudn 16n nhét cua 10 phép do lap lai 4. KET LUAN

clia cac nguyén t6 nghién ctru tir 3,490-
7,269%, dap ung t6t yéu cau theo tiéu chuin
AOAC (<30 % véi viing nong do 1 ppb) [7].
Cac gia tri LOD clia cac nguyén to tir 0,0295
dén 17,3259 ppt; LOQ dat tir 0,0983- 57,7530
ppt. Qua két qua thuc nghiém va tinh toan céc
gia tri LOD, LOQ cuia cac nguyén té déu dat
nguong néng do ppt nén phuong phéap ICP-
MS ¢6 d6 nhay cao.

Két qua thyc nghiém va tinh toan hi¢u sut thu
hoi 12 nguyén t6 co gia tri tir 63,4- 95,5 (%).
Theo tiéu chudn AOAC [7] vé hiéu suit thu hoi
viing nong d6 nghién ciru 1 -10 ppb 12 60 - 115
%, vi thé phuong phép phéan tich ¢ trén c6 du
tin cay.
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Quy trinh phéan tich dong thoi 12 nguyén to
bang phuong phép phan tich khbi phd ICP-MS
sit dung phuong phép phan hity mau khé - uét
két hop da duoc xay dung va danh gia, cho do
chinh xac va d6 1ap cao, gidi han phat hién va
giéi han dinh lugng dat dén muc ndng do ppt,
dap mg yéu cdu phan tich luong vét céac
nguyén t6 trong my phdm noéi chung va my
phdm phén m4 hong néi riéng, dong thoi tiét
kiém thoi gian phén tich va héa chat sir dung.

Két qua phan tich 6 miu phin ma hong cho
thdy cac nguyén t6 phan tich c6 ham luong
trong gidi han cho phép theo cac gioi han trong
va ngoai nudc, tuy nhién ham lugng mot $6
nguyén t6 kim loai nhu Fe, Cu, Mn chua tim




thiy tai liéu nao quy dinh vé gidi han cho phép
su ¢6 mat, nhung két qua phan tich da duoc so
sanh voi mot s6 cong trinh khac ([9],[11]) cho
két qua tuong dong hodc thap hon.
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