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Toém tit. Ham lwong mot s6 kim loai doc (Pb, Cd va As) trong 18 mau my phdm ma hoc sinh trung hoc
pho thong trén ba dia ban khac nhau gém thanh phd, déng béng va mién nui thuong st dung duwgc xac
dinh, gidm dinh bang phuong phéap quang phd hdp thu nguyén tix v6i do tin cdy va do chinh xac cao.
Ham lugng Pb, Cd va As dugce danh gid theo loai my phdm, so sanh véi quy chuén cho phép cua Viét
Nam va ASEAN ciing nhu so sanh véi my phadm chinh hang duoc x4c dinh cung phuwong phap.
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Abstract. Content of some toxic metals (Pb, Cd, and As) in 18 cosmetic samples that high-school students
in cities, plains, and mountainous regions often use is examined and determined by using atomic
absorption spectroscopy with high reliability and accuracy. Their content is assessed according to the
cosmetic type and compared with Vietnam and ASEAN’s standards. It is also compared with that in
authentic cosmetics, determined by the same method.
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1 Pit van dé hoi phét trién, nhu cau trang diém ngay cang pho
bién va viéc sit dung my pham da trd thanh thoéi

Trang diém la m{t nhu cau tat yéu cta con quen trong sinh hoat hang ngay. My pham dan

nguoi tr xua dén nay. Trong thé'ky 21, kinh t& Xd  trg thanh mit hang tiéu dung thiét y&u dap tng
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nhu cau trang diém ctia con nguoi. Nguoi ta khong
thé phu nhan nhiing loi ich ma my phdm da mang
lai, nhung hién nay, trén thi truong xuat hién nhiéu
loai my pham véi nguén goc khong ro rang hodc
“nhéi” cac thwong hiéu néi tiéng, dugc nhiéu
nguoi wa chudng va tin dung. Viéc dung nhitng my
pham nay c6 thé gay ung thw da, di Gtng da, anh

huong dén tham my khudn mat [1].

Do tudi trung hoc pho thong (THPT) la giai
doan giao thoa gitta tré em va nguoi lon; cac em da
biét nhan thitc rd rang vé cai dep va cach trang
diém. Véi hiéu biét con han ché va do diéu kién
kinh t& chi ph&i nén nhiéu hoc sinh da lwa chon cac
loai my phdm ré tién, kém chat luong; diéu d6 lam
cho nguy co tiém an nhiéu rui ro ddi véi cac em

hién hitu hon ltic ndo hét.

Pb, Cd, As, Hg, v.v. la cac nguyén t6 kim loai
ddc hai déi véi ste khoe, nhung chung c6 thé ton
tai trong my phdm vi nhitng ly do khach quan
(nguon nudc, nguyén liéu san xuéat) hodc chu quan
(do nha san xuat dwa vao) véi cac muc dich khac
nhau [1, 2]. Trong my phdm, cdc nguyén t6 trén
phai nam trong gi6i han cho phép hodc khong duoc
stt dung. Tuy nhién, vi 1oi ich kinh t€ ma nhiéu nha
san xudt da st dung ham luong qua quy dinh hoac
khong tuan thua dung quy trinh san xudt dwgc tham
dinh phé duyét. Vi vay, viéc phan tich va kiém soat
ham luong cac nguyén td kim loai néi trén trong my
pham la hét stic can thiét.

Phuong phap pho hap thu nguyén ti (AAS)
la m6t phwong phap phan tich hién dai va tiéu
chudn d€ xac dinh ham luong kim loai ddc bao
gom Pb, Cd va As trong cac mau m§ pham ma hoc
sinh THPT thuong st dung [3, 4], tir d6 rat ra két
luan vé chét lwong mot s6 loai my phadm cting nhu

dua ra nhitng khuyén cao can thiét cho hoc sinh.

2 Thuc nghiém
2.1 Thiét bi, hoa chat

Thiét bi, dung cu: Mdy quang phd hap thu
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nguyén tt hiéu AA 6800 Shimadzu (Nhat) cling
voi hé ghép ndi thiét bi ty dong bom mau (ASC-
6100) vao 10 GFA-EX7; thiét bi loc nuwdc siéu sach
(EASYpure RF cua hang Barnstead (My); can phan
tich (1 x 10+ g) dién t¢ AUW 220D Shimadzu
(Nhat); thiét bi c6 mau BUCHI 426 (Dtic), bép dién
tt; binh Kjeldahl, binh dinh mtc, pipet, micropipet,
cdc, v.v.; cac lo polyetylen (PE) chita mau va chita
dung dich chudn; binh tia polyetylen chtta nudc cat

siéu sach.

Hbéa chit: Tat ca hda chat déu 1a loai tinh khiét
phan tich. St dung nudc cat hai lan d€ pha mau:
Dung dich H20230%, HNOs 65% p. a., Merck, dwoc
st dung dé xt Iy mau; dung dich chudn lam viéc
cua Pb, Cd va As duoc pha tir dung dich g6c 1000
ppm cta hang Merck chuyén dung cho AAS; khi
argon c6 do sach cao duwoc dung lam khi tro bao
quanh 10 graphit, bao vé 10 khong bi oxi héa trong

qua trinh lam viéc & nhiét d¢ cao.

2.2 Liy mau va xit ly mau

Lay mdu: Mau m§ phdm gbém son mdi, kem
dudng da va sita rira mat ma hoc sinh THPT thuong
duing. Ky hiéu mau: Cac mau son mdi ky hiéu SM;,
mau kem dudng da duoc ky hiéu KD;, mAu sita rira
mat ky hiéu la SR;, trong d6 i 1a ky hiéu thix tw mau,
i = CH la ky hiéu mau chinh hang duoc nhap khau
chinh ngach tt cac hang my pham uy tin cia Nhat
Ban va Han Qudc. Thong tin vé cdc mau my phdm

dwoc trinh bay ¢ Bang 1.

Xt bj mdu: Mau dugce xt ly bang ki thuat vo co
hda wdt két hop véi vO co hda kho: Can chinh xéac
khoang 0,5 gam mau vao binh teflon; thém 3 mL
axit nitric 65% va 1 mL H202 30%, d€ yén trong mot
gio. Lap binh teflon vao 10 vi séng r6i tién hanh vo
co hda mau trong 16 vi séng. D& ngudi, chuyén toan
bd dung dich trong binh pha mau sang binh dinh
mtec 10 mL, trdng bang nudc cat va dinh mikc 10 mL

vdi nude cat [5, 6].
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Béang 1. Ky hiéu va thong tin cic mau my pham

STT Ky hiéu mau Tén miu Noi san xuit
1 SM1 Son méi 3D Fantastic Han Qudc
2 SM2 Son moi Lacvert Essance RD205 LG VINA Cosmetics Joint Venture Co.
3 SM3 Son moi Spring Song Lipstick Thai Lan
4 SM4 Son méi Lip on Lip DIAMOND SHINE 2,2 Cty TNHH Rohto Mentholatum, Binh
gam Duong
5 SM5 Son moi Jackelin Cong ty Jackelin, Thai Lan
SMé6 Son dudng moi mau hong Liplce Sheer Color Cty TNHH Rohto Mentholatum (Viét
2¢g Nam)
7 SMCH Son moi 3CE Kem Lloud Lip Tint Céng ty 3CE of Stylenanda, Han Qudc
8 KD1 ARCHE PEARL CREAM Thai Lan
9 KD2 Kem dudng tring da ban ngay LANCOME China
Paris 18g
10 KD3 Kem dudng da chdng nang Bao Xinh Cong ty cd phan My pham Bao Xinh,
Hau Giang
11 KD4 Stra dé NAK 12 gam Cong ty TNHH MTV TM HMP Nam Anh
Khuwong, Binh Duong
12 KD5 Kem dwong da ngoc trai KEREAN Cong ty Golden Cosmeticco, Thai Lan
13 KD6 Kem duong tréng da TOP-GEL MCA 12g Zenna chemical industry CO. LTD.,
bai Loan
14 KDCH Kem duong tréng da Innisfree Céng ty INNISFREE, Han Qudc
15 SR1 Stra riva mat RICE MILK Thai Lan
16 SR2 Stra riva mat Chéng lao hoa AIHAO 50mL Cty TNHH TM SX Thanh Nga, TP. HCM
17 SR3 Stra rira mat duoc liéu ELISE Coéng ty TNHH My pham TD Hoa Sen
18 SR4 Stra rita mat Oc Sen New Today 60g Linh Chi Cosmetic, TP. Can Tho
19 SR5 Sira rita mat E100 Facial cleanser Cty TNHH SX - TM Dai Viét Huong, Vinh
Long
20 SR6 Stta rira mat tri mun NEWGEL 50g Cty TNHH Dugc phdm Phuong Nam, TP.
Can Tho
21 SRCH Stra rira mat Perfect Whip Collagenin Cong ty SENKA, Nhat Ban

3 K&t qua va thao luin

Bang 2. Céc thong s6 t61 wu ctia may do xac dinh Pb,

Cd va As
3.1 Thim dinh phwong phap Théng s6 Pb cd As
Céc thong s& méy va chuong trinh nhigt do toiwu ~ DUOCSOn8 (M) 2833 2281 193,3
xac dinh cic kim loai Do rong  khe 1,0 10 1,0

(nm)
Cac thong s6 ky thuat va chuong trinh nhiét  gjisy den

do t6i wu d€ dinh lwgng Pb, Cd va As theo phuong Cudng do den

phdp GF-AAS duoc trinh bay 6 Bang 2 va Bang 3. (mA)

BGC-D2 BGC-D2 BGC-D2
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Bang 3. Chuong trinh nhiét d6 cuia 10 graphit d€ xac dinh Pb, Cd va As

Nguyén t6 Giai doan Nhiét do (°C) Thoi gian (giay) Luu lwgng dong Ar (L/phit)
Say kho 150-250 30 0,1
Pb Tro héa 800 23 1
Nguyén te hda 2400 2 0
Lam sach cuvet 2500 2 1
Say kho 150-250 30 01
cd Tro héa 500 23 1
Nguyén te hda 2200 2 0
Lam sach cuvet 2400 2 1
Say kho 150-250 30 0,1
As Tro héa 800 23 1
Nguyén ttt héa 2300 2 0
Lam sach cuvet 2500 2 1
Xy dung dwong chudn xéc dinh Pb, Cd va As A =0,0095 x Cro + 0,0489 v6i R = 0,999; Cro 12
Chuén bi ba day dung dich chudn chita [an ~ nong d6 Pb (ppb).
lwot Pb(II), Cd(II) va As(III). Két qua do dd hap thu A =0,0595 x Cca +0,0243 vé6i R = 0,999; Ceq 1a
quang cua ba day dung dich chuan dwoc trinh bay nong d6 Cd (ppb).
6 Hinh 1.

A =0,0203 x Ccu+0,0006 véi R =0,998; Cas 1a
Phuong trinh duong chuén c6 dang:

nong do As (ppb).
A A
= 0.0095x + 0.0489 - ¥ = 0.0595x + 0.0243
03 R2=0.999 0.35 R2=0.9993
025 0.3
0.2 022
02
0.15
0.15
0.1
0.1
0.05 0.05
0 0
0 5 10 15 20 5 0 2 4 6
Cps (ppb) Cea(ppb)
(Pb) (Cd)
A
0.5 v =0.0203x + 0.0006
R2=0.998
04
0.3
0.2
0.1
0
0 5 10 15 20 25
Ca. (ppb)
(As)

Hinh 1. Puong chuan xac dinh ham lwgng Pb, Cd va As
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Khao sat gidi han phat hién, giéi han dinh lwgng
ctia phwong phap

Tl cac phuong trinh duong chudn dinh
leong Pb, Cd va As, tinh n dwgc cac gid tria, b, Sy,
LOD, LOQ (dua vao quy tac 3¢ theo phuong phap
binh phuong tdi thiéu: LOD = 3S,/b) va duoc trinh
bay ¢ Bang 4.

Do lap lai va d6 ding cia phwong phap

Két qua danh gia d6 1dp lai Pb, Cd va As cho
thdy dd 1éch chuén twong ddi (RSD) luén nho hon
%% RSDHorwiz nén trong noi bo moét phong thi

nghiém cé thé chdp nhan duwoc, tic 1la phuong

phap AAS xac dinh ham luong Pb, Cd va As c6 46
lap lai tot.

Danh gia d¢ dung ctia phwong phap qua do
thu hoi. Két qua phan tich nong dd Pb, Cd va As
trong cdc mau thém chuan duoc trinh bay &

Bang 5.

Két qua ¢ Bang 5 cho thdy phuong phap
dinh luong quang phd hap thu nguyén ti déi voi
Pb, Cd va As c6 d§ dung bién thién tir 94,0 dén
99,8%, nam trong khoang cho phép 80,0-110,0%
theo AOAC ¢ hai mtc nong d9, ching to phuong
phap phan tich c6 d6 dung t6t [7].

Bang 4. Cac gia tri g, b, Sy, LOD, LOQ tinh tit phuong trinh duwong chuan

Kim loai a b Sy LOD (ppb) LOQ (ppb)

Pb 0,0489 0,0095 0,0025 0,79 2,63

Cd 0,0243 0,0595 0,0032 0,16 0,53

As 0,0006 0,0203 0,0077 1,14 3,76

Bang 5. Két qua danh gia do dting ctia phép do kim loai trong cac mau m§ phadm
KM MG ook TENelMio  LumgMevongmiu oo
(ppb)
SM1 79,5 81,4 99,4 97,5 99,7
Pb KDs 169,5 2 20 171,5 189,5 97,0 99,8
SRs 78,4 80,3 98,1 95,0 98,6
SMs 12,4 12,6 13,4 95,0 97,0
Cd KDs 21,9 0,2 1,0 22,1 22,9 95,0 94,0
SR1 36,5 36,7 37,4 95,0 96,0
SMs 50,6 52,6 70,1 99,0 97,5
As KD: 149,7 2 20 151,8 169,4 98,5 98,5
SRs 61,4 63,4 81,1 99,5 98,3
(Me: kim loai)
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3.2 K&t qua xac dinh ham lwgng Pb, Cd va As
trong cic mau my phdm

Két qua phan tich ham luong Pb, Cd va As
trong cac mau my pham sau ba [an do 13p lai va xt

ly s6 liéu duoc trinh bay 6 Bang 6.

Bang 6 cho thdy ham luong ctia Cd thap hon ctia
Pb va As trong son mdi; ham lwgng cta Cd trong son
moi thap hon trong kem dudng da va stra rira mat; ham
lugng ctia Pb va As trong kem dudng da la cao nhét.
Ham lugng céc kim loai nay thdp hon so v6i mot s6 my

phim thuong st dung 6 Bangladesh [8].

Béang 6. Ham lwong Pb, Cd va As trong cdc mau my pham ma hoc sinh THPT thuong st dung

L Ham lwong Pb Ham luwgng Cd Ham lwong As
Loai my x
phim Mau _(ppb) _(ppb) fppb)
(xeo £ 5) (Xca = S) (Xas = S)
SM1 789+1,1 17,2+0,6 110,6 £ 0,8
SM2 951+1,3 194+04 120,3+0,7
Son mbi SM3 90,8 +0,8 13,0+0,6 58,9+1,3
SM4 77,6 +0,9 12,2+0,5 55,4+0,9
SM5 679+1,2 19,8 +0,9 49,4+1,2
SMé6 62,6 +0,6 13,8 +0,4 47,0+1,0
KD1 1882+2,1 27,3+0,8 1479+1,6
KD2 1957 +1,0 285+1,1 198,6 +1,1
Kem KD3 167,5+1,9 18,2+0,9 179,8 £2,0
dwong da KD4 159,8 +1,8 243+0,5 152,7+0,7
KD5 129,8 £3,4 222+1,0 134,7+1,8
KD6 1245+1,2 205+0,7 129,2+0,3
SR1 884+1,8 354+1,0 66,2+1,8
SR2 99,2+0,6 62,2+0,8 97,8 +0,6
Sita rita SR3 97,6 +1,7 488+1,4 61,0+1,8
mat SR4 94,8 +0,8 48,6 +1,0 77,8+0,9
SR5 77,0+1,8 38,4+0,9 86,519
SR6 741+1,0 36,5+0,8 67,3+04

3.3 Danh gia ham leong trung binh cua Pb, Cd
va As theo cac loai my phdm khac nhau

Két qua phan tich phuong sai mot yéu to dé
danh gia sy bién dong ham luong Pb, Cd va As
(Bang 7) theo loai my pham khac nhau cho théy:
cac gid tri Finh déu 16n hon Fiy tuye twong tng voi
miutc y nghia p = 0,05. Nhu vay, ham lwong Pb, Cd
va As trong cac loai my phdm khac nhau la khac

nhau (c6 y nghia vé mat thong ké véi p <0,05).

Hinh 2 cho thdy ham luwong ctia Pb va As 1a
gan tuong dwong nhau va cao hon nhiéu so voi

ham luong ctia Cd trong ca ba loai my pham.
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Hinh 2. Biéu d6 biéu dién ham lwgng trung binh Pb, Cd
va As theo céc loai my pham khéc nhau
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Bang 7. Két qua phéan tich ANOVA mét chiéu cua sy bién dong ham luong Pb, Cd va As trong my pham theo loai

khac nhau
Kir‘;lélcoai Ngudn phwong sai Tﬁ;lgr::glh Bifoh'r Phuong sai Ftinn By t:“;tj(cf::ol’g?’ fa
Gitra cac vi tri 24152,52 2 12076,26
Pb Sai s6 thi nghiém 5662,26 15 377,48 31,99 3,68
Phuong sai tdng 29814,78 17
Gitra cac vi tri 2730,27 2 1365,13
Cd Sai s6 thi nghiém 665,73 15 44,38 30,76 3,68
Phuong sai tdng 3396,00 17
Gitra cac vi tri 27111,91 2 13555,96
As Sai s6 thi nghiém 9997,51 15 666,50 20,34 3,68
Phuong sai tong 37109,42 17

3.4 So sanh ham luwong Pb, Cd va As trung
binh trong my phdm v6i quy chuin va my
phdm chinh hang

Ham lwong trung binh ctia Pb, Cd va As
trong cdc mau my pham ma hoc sinh THPT thuong
stt dung déu thap hon ham luong cho phép theo
tiéu chuan Viét Nam [9] va quy chuan ASEAN [10].

Cac mau kem dudng da va sita rira mat
trong nghién cttu ¢ ham lugng trung binh cua Pb,
Cd va As trong cao hon nhiéu so v6i my pham
chinh hang; trong son moéi, ham lwong kim loai
khac nhau khong dang ké (Hinh 3).

Tt d6, c6 thé khang dinh viéc st dung my
pham chinh hang thi m&c d¢ rai ro vé stitc khoe
nguoi st dung sé giam di dang ké.

250

200

150

Thwong st dung
100

= =Chinh hing

50

I @ @ n @ @
Ham luong Pb Ham lrong Cd

I @ &
Ham luong As

Hinh 3. So sanh ham lwong trung binh Pb, Cd va As
trong cac mau my pham hoc sinh THPT thuong st
dung so v6i ham lwong trong my pham chinh hang: (1)
Son moi; (2) Kem dudng da; (3) Stta rtta mat
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4  Kétluan

ba ap dung thanh c6ng phuong phap quang
pho hap thu nguyén tt x4c dinh ham luong Pb, Cd
va As trong cdc mau my phdm ma hoc sinh THPT
thuong sit dung. Hau hét ham luwgng Pb, Cd va As
trong cac mau khao sat déu nho hon giéi han cho
phép theo tiéu chuan Viét Nam va ASEAN va da
s6 cao hon nhiéu so v6i cdc mau m§ phdm chinh
hang ctia cac thwong hiéu uy tin ctia Nhat Ban va
Han Quéc. Ham luong cua Pb va As trong my
pham theo loai my pham la gan twong dwong nhau
va cao hon nhiéu so véi ham lwong cuia Cd trong

ca ba loai my pham.
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