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XAC PINH MOT SO PARABEN CO TRONG MY PHAM
BANG PHUONG PHAP SAC Ki LONG HIEU NANG CAO

Nguyén Thi Hong Hanh’, Bui Thi Thanh Cham, Buii Thi Luyén
Truwong Pai hoc Y Duwoc — DH Thai Nguyén

TOM TAT

Dé gop phan vao cong tac kiém tra, phat hién cac chat cdm c6 trong my pham, ching toi da tién
hanh xac dinh mot so paraben bang phuong phép sic ky long hiéu niang cao (HPLC) va ap dung
quy trinh da x4y dung dé xac dinh paraben trong mot s d6i twong my pham nhu kem dudng da,
son dudng moéi. Miu duoc hoa tan bang methanol: nude (50:50), loc va dinh lwong bang phuong
phap sic ki long hiéu ning cao, cot sic ki pha dao cot pha dao (C8, 150 mm x 4,6 mm, 5 pm), pha
ddong methanol / nudc (60:40 v/v) toc dd dong chayla 1.0 ml / phat, buéc song phat hién 254 nm.
Phuong phap phan tich ¢6 d6 ddc hiéu, do tuyén tinh, do ding, do 1ap lai, giéi han phat hién va
giéi han dinh lugng phu hop dé xac dinh paraben o trong my pham Biang phuong phap nay,
chung t6i da xac dinh paraben trong 07 miu my phdm (gém 04 mau kem dudng da, 03 mau son
moi) dang c6 mit trén thi truong tinh Thai Nguyén. Két qua c6 02 mau chira ca MP va PP, 04 mau
chi chira MP va 01 mau chi chira PP.

Tir khéa: paraben, methylparaben, propylparaben, my pham
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DETERMINATION OF PARABENS IN COSMETIC PRODUCTS
BY HIGH PERFOMANCE LIQIUD CHROMATOGRAPHY
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ABSTRACT

In order to contribute and detection of substances not banned in cosmetics, we have developed to
determined some parabens by high-performance liquid chromatography (HPLC) in lotion, lip
balm. The samples have dissolved by methanol : water (50:50), filted and eluted by high-
performance liquid chromatography, reverse phase column chromatography column (C8, 150 mm
X 4.6 mm, 5 um), methanol / water mobile phase (60:40 v / v) flow rate is 1.0 ml / min, detection
wavelength is 254 nm. The analytical method has specificity, linearity, accuracy, repeatability,
limit of detection, LOD and limit of quantitation, LOQ suitability for determining parabens in
cosmetics. By this method, we have successfully applied to identify parabens in 07 cosmetic
samples (including 04 samples of skin lotion, 03 sample of lipstick) have been in Thai Nguyen
province. There were 02 samples containing both MP and PP, 04 samples containing only MP and
01 sample containing only PP.
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PAT VAN PE

Paraben la cac ester cua acid 4-hydroxy
benzoic. Trudc ddy, paraben duoc chdp nhan
nhu phuong thirc ré tién va khong thé thiéu
duge dé kiém ché su phat trién cua vi khuan,
1én men va ndm mdc trong cac san phim my
phim chim soc sic dep ca nhan bao gom:
kem dudng da, kem dudng thé, sita rira mat,
dau g0i dau, dau xa, gel cao rau, kem chéng
nang,... Du chua c6 du bang ching dé khing
dinh nhung nhiéu nghién ctru chi ra ring cac
paraben dugc st dung phd bién trong cong
nghiép san xuit my pham c6 lién quan dén
ung thu, dac biét 1a ung thu va & phu ni
thudong xuyén ding my pham [5], [6]. Vi vay,
dua trén két qua hop dinh ki ctia Hoi déng my
pham ASEAN 21, Cuc quan 1y dugc di ban
hanh cong van 6577/QLD-MP cdp nhat quy
dinh vé cac chat dung trong my pham. Trong
d6 c6 5 loai paraben khong dugc dung trong
my pham la isopropylparaben,
isobutylparaben, benzylparaben,
phenylparaben, pentylparaben.

Nham muc dich kiém soét chat luong cua céc
chat bao quan ndi trén trong cac san pham my
pham, ching t6i nghién ctu xay dung quy
trinh xac dinh mot s6 chit bao quan paraben
(methylparaben (MP) va propylparaben (PP))
bang phuong phép sic ky 1ong hiéu ning cao
(HPLC) va ap dung quy trinh da xay dung dé
x4c dinh chung trong mot s6 dbi tugng my
phim (sita rira mit, kem dudng da, tay tring
da, tai tao da, tri nam, tri muyn,...) dang luu
hanh trén dia ban tinh Thai Nguyén.

THUC NGHIEM

Thiét bi, dung cu, chit chuin ddi chiéu,
héa chit:

Thiét bi, dung cu:

- May sic ky long hiéu ning cao Hitachi
LaChrom Elite L-2400 UV Detectors.

- Cot sic ky RESTEK C8 (150 mm x 4,6 mm; 5 pum).
- Cén phén tich Precisa XB 220A.

- Céc dung cy thuy tinh can thiét.

Héa chit, chat chudn:

- Cac chat chuan methylparaben va
propylparaben ctia Vién Kiém nghiém thudc
Trung vong.

- Hoéa chat (Merck): ethanol, acid sulfuric,
methanol, acetonitril, tetrahydrofuran,...

Poi twong va phwong phép nghién ciru:
Déi twong nghién ciru:

Phuong phap nghién cuu dugc xdy dung,
tham dinh va ap dung dé xac dinh MP va PP
trong mot s6 mau my phém nhu stra rira mat,
kem dudng da, son mdi,...

Phwong phdp nghién ciru:

Xady dung phuong phap dinh luong:

- Khao sat phuong phap chiét tach MP va PP
tr cdc nén mau my pham khic nhau: cach
phan tan mau, lya chon dung moi, diéu kién
thich hop, phuong phap chiét 1ong rén,...

- Piéu kién sic ky: Tham khao cac diéu kién
trong phuong phap hoa hgp cia ASEAN [1]
dé Iya chon chuong trinh sic ky cho phu hop
v6i dicu kién thuc té ciia phong thi nghiém.
Phuwong phap nghién ctru

Diéu ki¢n sdc ky

Sau qua trinh khao sat: thanh phan pha dong,
ti 1€ dung mdi hitu co, nhiét d¢ cot, toc do
dong, chuong trinh sac ky d¢ dinh luong MP
va PP trong miu my pham dugc xdy dung
nhu sau:

Pha dong: Methanol — Nudc (60:40).

Diéu kién sic ky:

Cot sic ky pha dao C8 (150 mm x 4,6 mm)
dugc nhoi octylsilan (Spm).

Detector quang phd hap thu tir ngoai dwoc dat
0 budc song 254 nm.

Tbc d6 dong: 1 ml/phut.

Thé tich tiém: 20 pl.

Phwong phdp xir Iy miu

Dung dich chuan: can chinh x4c khoang 0,01
mg MP va PP chudn vao binh dinh mic dung

tich 100 ml, thém methanol vira da 100 ml.
Loc qua mang loc 0,45 um.
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Dung dich thu: Can chinh x4c khoang 0,5g
mau thtr vao binh dinh mc 50ml, thém 1ml
acid H,SO, 2M va 25 ml methanol. Lic siéu
am 10 phuat, thém nudc vua du 50 ml dung
dich. Lac déu, loc qua gidy loc rdi loc qua
mang loc 0,45um dé tiém sac ky (dung dich
nay chi st dung dugc trong vong 24 gio).
Phuwong phap dinh lugng

- Xy dung phwong phap dinh luong bang
HPLC: Khao sat pha dong, toc do dong, thé
tich tiém.

- Tham dinh phuong phap di xay dung: vé do
dac hiéu,tinh thich hgp ctia hé¢ thong, d6 thu
hoi va lap lai, gidi han phat hién, gidi han
dinh lugng, tinh tuyén tinh [1], [2].

- Ung dung dé phén tich 1 s6 mau my phdm
c6 trén dia ban tinh Thai nguyén.

Tham dinh phirong phdp:

Thidm dinh cac chi: tinh dic hiéu, tinh twong
thich hé thong, d§ tuyén tinh, do lap lai, do
dang, gidi han phat hién va gidi han dinh lugng.
KET QUA VA BAN LUAN

XAy dung phwong phap phén tich:

Luwa chon diéu kién sic ky:

Chon bucc song phat hién:

Trén co sé tham khao cac tai liéu [3, 4, 5, 6],
va xac dinh budc song thich hop dé phat hién
MP va PP, chung t6i tién hanh quét pho UV
cua dung dich MP va PP 50 pg/ml trén may
quang pho UV-vis. Két qua cuc dai hap thu
cua 2 dung dich nay 1a 254 nm.

Pha dong: dua vao tai li€u tham khao va diéu
kién phong thi nghiém, chung t6i lya chon hé
dung moi 1a methanol: nuéc va khao sat véi
cac ti 1¢ khac nhau.

- Methanol: nudc = 50:50: duong nén nhiéu,
pic cia MP va PP khong céan xtng.

- Methanol: nudc = 60:40: pic chit can ddi,
chén pic gon.

- Methanol: nudc = 40:60: pic chit dugc rira
giai sdm, chan pic doang.

Nhu vay ti 1& pha dong t6t nhat 1a methanol:
nude = 60:40.

Toc dg dong: khao sat 1an luot & toc d 0,5

ml/ phut; 1,0 ml/ phat; 1,5 ml/ phuat thi nhan
thay: voi toc do dong 1a 1 ml/ phut thoi gian
luu chat phan tich ngan hon va ap suat khong
qua 16n.

Thé tich tiém mau: tiém 20 pl cho pic chat
phan tich gon so voi khi tiém 15ul.

Tur cac khao sat trén, chiing t6i xay dung quy
trinh sac ki c6 kha nang phan tich MP va PP
nhu sau: Cot sac ky pha dao C8 (150 mm x 4,6
mm) duge nhdi octylsilan (Sum); pha dong:
methanol — nudc (60:40); detector quang pho
hép thu tir ngoai dat & bude song 254 nm; toc
do dong: 1 ml/phut; thé tich tiém: 20 pl.

Khdo sdt quy trinh xi¢ Iy méu:

Sau qua trinh khao sat so bo trén mot s6 dung
mdi hoa tan miu nhu nudc, ethanol,
methanol, acetonitril, ethanol - nudc,
methanol - nude, acetonitril - nudc,... chung
t6i nhan thay hon hop dung moéi methanol -
nude (50 : 50) 1a hé dung méi phu hop, hoa
tan duoc hoat chat can phan tich, it 1an tap
chat va loai dugc nhiéu thanh phan khac cé
trong cac nén mau, cho pic MP va PP can d6i.
Quy trinh xtr Iy miu dugc tién hanh nhu sau:
Can chinh x4c khoang 0,5 g mau thir vao binh
dinh mtrc 50 ml, thém 1ml acid H,SO, 2M va
25 ml methanol. Lic siéu am 10 phut, thém
nudc vira du 50 ml dung dich. Lic déu, loc
qua gidy loc 10i loc qua mang loc 0,45 um dé
tiém sic ky (dung dich nay chi sir dung dugc
trong vong 24 gio).

Tham dinh phuwong phap:

2.1. Tinh ddc hiéu:

Véi diéu kién sic ky nhu muc 1.1, tién hanh
tiém vao hé théng sic ky lan luot cac dung
dich sau:

- Dung mdi pha mau.

- Dung dich chudn: Dung dich chuin hdn hop
MP va PP trong dung mdi pha mau c6 nong
do khoang 5 pg/ml.

- Dung dich thu: Can chinh xac khoang 0,5 g
miu my phiam (son va kem dudng da) va tién
hanh xir 1y mau theo quy trinh dd néu & muc
Hoa chit.
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) i Hinh 1.~Ké't qud danh gia tinh dac hiéu voi MP va PP ) i }
A: Sac ky do cua dung moi pha mau; B: Sac ky do cua mau chuan MP va PP; C, D: Sac ky do cua mau thi

Két qua thu duoc cho thdy: trén sic ky dd cia
dung médi pha mau (A) khong xuat hién bat ky
pic nao; trén sic ky d6 cua dung méi pha miu
¢6 thém hdn hop chuan MP va PP (B) xuit
hién 10 rang 2 pic MP va PP c6 thoi gian luu
tuong ung la khoang 4 phut va 6 phut; trén
sic ky dd cia miu thir C va D ciing xuét hién
r0 rang 2 pic ¢6 thoi gian luu tuong Ung voi
thoi gian luu cia MP va PP va dugc tach xa
nhau. Nhu vay, phuong phap nghién ctru cé
tinh ddc hiéu ddi v6i ca MP va PP.

Tinh twong thich hé théng:

Tinh twong thich hé thong dugc danh gia
thong qua do 1éch chuan twong d6i (RSD) cua
thoi gian luu va dién tich pic thu dugc trong
sic ky d6 cua dung dich chuidn hdn hop cé
néng do methylparaben va propylparaben
khoang 5 pg/ml. Tién hanh sic ky theo céac
diéu kién & muc 1.1, ghi lai sic ky d6 va dién
tich pic cia MP va PP. Két qua thu dwoc cho
thiy: phuong phap phan tich MP va PP véi
cac diéu kién sic ky di chon c6 tinh tuong
thich hé thong rat t6t voi RSD cua thoi gian
lwu va dién tich pic cia MP va PP déu nho
hon 0,2% (RSD cua thoi gian luu tuong Ung

la 0,09% va 0,13%, RSD cua dién tich pic
tuong ung 1a 0,1% va 0,09%). Bén canh do,
s6 dia 1y thuyét (tuong ng 1a 3744 va 7171),
hé sd bat d6i cua cac pic MP (1,05) va PP
(1,06), @0 phan giai gitta pic MP véi pic PP
(bang 17,12) dat yéu ciu theo quy dinh cta
phuong phap sic ky long hiéu ning cao
(Bang 1).
Bang 1. Két qua khao sat dg thich hop ciia hé

thong sdc ky
STT Théng sb Két qua
MP PP
1 Thoi gian luu (tR) (phat) 4,004 6,47
2 RSD cua thoi gian lvu (%) 0,09 0,13
3 RSD cua dién tich pic (%) 0,10 0,09
4 RSD cua chiéu cao pic (%) 0,12 0,11
5  S6dialy thuyét 3744 7171
6  Heé sb ddi ximg 1,05 1,06

Khodng nong dé tuyén tinh:

Pé danh gia khoang ndng do tuyén tinh cia
phuong phap, chung t6i chuan bi mot diy
dung dich chuén c6 néng d6 MP va PP chinh
xac khoang 1; 2; 4; 8; 16 pg/ml trong dung
mdi pha mau, loc qua mang loc 0,45um. Tién
hanh sic ky nhu muc 1.1, ghi lai sdc ky do va
dién tich pic cua MP va PP, thu dugc phuong
trinh hdi quy tuyén tinh nhu trén do thi.
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Hinh 2. Puong hoi quy tuyén tinh giita dién tich pic va nong dé ciia MP va PP

Bang 2. Két qua khdo sat dg Iap lai va do diing ciia phwong phdp

Lu’gng Luwong thém vao Lugng im thdy (ug/ml) Ty 1€ thu hoi Sé licu
miu (ng/ml) (%) e ks
Q) MP PP MP PP MP PP g

05011 10,0 10,0 9,892 9,946 98,92 9946  MP:

05025 10,0 10,0 9,761 9,852 97,61 98,52 Xy = 98,11%

05021 10,0 10,0 9,605 9,788 96,05 97,88 RSD=1,21%

05018 10,0 10,0 9,783 9,802 97,83 98,02 PP:

05002 10,0 10,0 9,011 10,149 99,11 101,49  Xyg = 99,50%

05019 10,0 10,0 9,013 9,965 99,13 99,65 RSD =1,35%

Tir cac két qua thu duogc, tinh todn va xir 1y s6
liéu bang phuong phap hdi quy tuyén tinh
(binh phuong t6i thiéu) dé xac dinh khoang
tuyén tinh cua phuong phap, két qua dugc
minh hoa & Hinh 2. Két qua thu duoc cho
thdy: trong mot khoang noéng do khao sat co
su phu thude tuyén tinh rat chat ché gitra dién
tich pic MP va PP vé6i nong d6 cua MP va PP
v6i hé s6 twong quan R twong Ung bang
0,9989 va 0,9997.

Do lap lai va dp dung:

Viéc danh gid d6 lap lai va do dung cua
phuong phép duoc thuc hién dong thoi trén
miu kem dudng da thém chuin MP va PP.
Do 1ap lai ctia phuong phap dugc danh gia
thong qua do 1éch chuan twong d6i (RSD) cua
két qua ham lugng MP va PP cia 6 1an phan
tich doc 1ap trén mau thém chuan. Do dang
ctia phuong phap duoc danh gia bang cach so
sanh luong MP va PP tim lai dugc trong mau
thém chuan so véi lwong MP va PP cho vao
ban dau.

Can chinh xac khoang 0,5g mau véi 6 1an cin
khac nhau tir cing mdt mau kem dudng da
khong chira MP va PP (KD), thém chinh xac
khoang 200 pg chét chuan MP va PP vao mdi
mau thir, tron déu va tién hanh xir Iy mau theo
quy trinh da néu ¢ muc 1.2. Tién hanh sic ky
theo cac diéu kién ¢ muc 1.1, ghi lai sic ky do
va dién tich pic MP va PP. Song song tién
hanh v&i moét diy miu chuin MP va PP
(khong c6 nén mau) trong cung diéu kién co
néng dd MP va PP chinh xac khoang 4; 8; 16;
32 va 64 pg/ml trong dung moéi pha mau. Tur
dién tich pic ctia cac mau chuan, cac mau thi
thu dwoc va ham luong ctia chit chudn MP va
PP, tinh toan va xtr 1y sb lidu. Két qua khao
sat do lap lai va d¢ ding cua phuong phap
dugc trinh bay ¢ Bang 2.

Két qua thu duoc cho thiy: véi cac didu kién
sdc ky da chon, két qua cua 6 1an dinh luong
MP va PP trong miu my pham thém chuan
cho d6 lap lai twong d6i tét. Nhu vay, phuong
phap phan tich c6 do lap lai c6 thé chip nhan
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dugc v6i mau my pham cé nén phtre tap. Két
qua thu dugce ciing cho thay: phuong phap xac
dinh MP va PP da nghién ctru c6 do diang tot
(ty 1& tim lai MP nam trong khoang 96,05% =+
99,13%; ty 1é tim lai PP nam trong khoang
97,88% + 101,49%).

Gioi han phat hién va gioi han dinh luong:
Pha lodng dung dich chuan MP va PP trong
dung moi pha miu dén ndéng do thap nhat ma

DAD-CHI Z58nm
— HanH
DOTMPE £0.40 L1 dat

o 2 4 & 8 10 1z 14 16

e

tin hiéu ciia may van dap tmg dugc (gip 3 lan
so voi nhiéu duong nén) dé xac dinh giéi han
phat hién (LOD) ctia phuong phap. LOD xéc
dinh duoc 13 0,001 pg/ml dbi voi MP va 0,01
pg/ml d6i véi PP. Két qua xac dinh LOD
dugc minh hoa ¢ Hinh 3. Ttr d6 xac dinh gioi
han dinh lugng lan luot 1a 0,003 ug/ml voi
MP va 0,03 pg/ml voi PP.

DAD-CH1 254 nm
—— HANH

125

00

50

15
0o

) Hi[lh 3. Kejt qud )fdc dinh gioi han gha't hién
A: Sac ky do cua mau chuan MP va PP c6 nong do 0,01 pg/ml;
B: Sac ky do cia mau chuan MP va PP ¢6 nong dé 0,001 pg/ml.
Ap dung phuwong phap dé phan tich mét s6 mau my pham thuc té:
Véi quy trinh dd xay dung dugc, chung toi 4p dung dé phat hién va dinh luong MP va PP trong
05 mau my pham (gébm 03 mau son, 04 miu kem dudng da) dang c6 mit trén thi trudng Thai
Nguyén. Két qua thu dugc ¢ Bang 3 cho thiy: ¢6 02 miu chira ca MP va PP, 04 mau chi chtra
MP va 01 mau chi chira PP.
Bang 3. Két qua xdc dinh MP va PP trong my pham

Ham lugng (mg/g)

TT Tén miu

MP PP
1  Son dudng méi Lipice 0,138 -
2 Son dudng moi DHC 0,225 -
3 Son L’Ocean - 0,286
4 Kem né Valentine Thai Duong 0,463 -
5 Kem né Nivea 0,121 -
6 Kem Nghé Thai Duong 0,519 0,341
7 Kem né bubchen 0,302 0,620
Ghi cha: (-): khdng phat hién
KET LUAN

- Quy trinh phan tich MP va PP trong my pham di dugc xay dung bao gdm phwong phap xir Iy
méu va phuong phap phan tich bang HPLC. Qua khao sat, di chon dugc dung mdi pha miu la
methanol- nudc (50 : 50), cac diéu kién phan tich sic ky 1ong hiéu ning cao phu hop vé cot, pha
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dong, detector, toc do dong, thé tich tiém miu
cho phép phan tich MP va PP trong my pham
v&i gioi han phat hién nho.

- Phuong phép xdy dung di dugc thim dinh
day du cac chi tiéu nhu tinh dic hiéu, tinh
tuong thich h¢ théng, khoang nong do tuyén
tinh, gidi han phat hién, gidi han dinh luong,
d6 1ap lai, d6 dang,... dap ng yéu cau phan
tich MP va PP trong cic miu my pham.

- Phuong phap da duoc 4p dung dé phan tich
MP va PP trong 07 mau my pham (gom 04
mau kem dudng da va 03 mau son) dang co
mat trén thi truong tinh Thai Nguyén.
Khuyén nghi:

Phét trién phuong phap da xay dung dé tién
hanh dinh lwong dwoc nhiéu chit cidm co
trong my pham va mo rong thém ddi tugng
nghién ctru trén dia ban tinh Thai Nguyén.
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