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METHYLPARABEN, ETHYLPARABEN,
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HIEU NANG CAO (HPLC)
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L&i néi dau

TCVN 13645:2022 dugc xay dyng trén co s& tham khdo ACM 004 -
Identification and determination of 2-phenoxyethanol, methyl, ethyl, propyl
and butyl 4- Hydroxybenzoate in cosmetic products by high-performance
liquid chromatography (HPLC)

TCVN 13645:2022 do Vién Kiém nghiém Thuéc thanh phé Hd Chi Minh
bién soan, BO Y t& d& nghj, Tdng cyc Tiéu chuin Do lwdng Chét lwgng
tham dinh, B Khoa hoc va Céng nghé cang bb.
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L&i gidi thigu
2-phenoxyethanol, methylparaben, ethylparaben, propylparaben va butylparaben Ia nhi¥ng chét bao

quan duoc siv dung phd bién trong nhidu Loai thwe phadm, thube, my phém vi c6 gia twong ddi thép,
hiéu qua cao va dé str dung.

Mét hay hén hep céc chét trén co thé bao vé san pham khéi nhiéu loai vi sinh vat va trong khoang mdi
trdng pH rong tir 3 dén 8, c6 nghia I gan nhw cé thé bao quat tt ca cac san phdm cham séc da trén
thj treéng, Tuy nhién, véi lidu lweng Al Lén trong mi pham cé thé gay kich (rng cho nhiing ngudi da
nhay cam. Ngoai ra con co nguy co tiém &n gay hai cho strc khde. Hién tai, khéi ASEAN cb quy dinh vé&
giéi han céc chét trén trong cac san phdm m§ pham (Phu Luc VI)

Bang 1- Céac paraben trong my phdm

Céngthire | CAS K ) )
Tén . Danh phap IUPAC Céu tric phan tr
phén tir | number
0/\\/0
2 - Phenoxyethanol CsH1002 | 122-99-6 | 2-Phenoxyethan-1-ol f \@
_CHy
Methylparaben CsHaOs 99-76-3 | Methyl 4-hydroxybenzoate o
OH
0
Ethylparaben CoH10s | 120-47-8 | Ethyl 4-hydroxybenzoate /@k o™
HO
Propylparaben CiwoH1203 | 94-13-3 | Propyl 4-hydroxybenzoate N
H
Butylparaben Ci1H140s | 94-26-8 | Butyl 4-hydroxybenzoate 0 NN
HO

Mét s6 phwong phap dinh lgng cac chét trén bing séc ky 16ng hiéu ning cao voi diu do PDA da co
trong Dugc dién Viét Nam va Duwoc dién cac nuéc .

Phuong phap phan tich ndy st dung sic ky 18ng hiéu nang cao diu do PDA hodc twong dwong dinh
Irgng cac chét trén trong san pham m§ phim.
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My phdm - Phwong phap phan tich — Dinh tinh va dinh lwong
2-phenoxyethanol, methylparaben, ethylparaben, propylparaben
va butylparaben bing phwong phap sic ky Iéng hiéu niang cao
(HPLC)

Cosmetics — Analytical methods — Identification and determination of 2-phenoxyethanol,
methylparaben, ethylparaben, propylparaben and butyiparaben by high-performance liquid
chromatography (HPLC)

1 Pham vi ap dung

Tiéu chudn ndy quy dinh phuong phap dinh tinh va dinh lwgng 2-phenoxyethanol, methylparaben,
ethylparaben, propylparaben va butylparaben trong céc san phim my phdm béng phuong phép séc ky
16ng higéu nang cao (HPLC).

2 Tai liéu vién din

Cac tai lidu vién din sau rét can thiét cho viéc 4p dung tiéu chudn nay. Déi véi cac tai liéu vién dan ghi ndm
cdng bé thi ap dung phién ban dugc néu. DA véi cac tai ligu vién dan khéng ghi ndm cong b thi 4p dung
phién ban méi nhét, bao gbm ca cac stva ddi, bé sung (néu co).

TCVN 4851:1989 (ISO 3696:1987), Nuérc diing @& phan tich trong phong thi nghiém - Yéu clu ky thuét va
phuong phéap thl

3 Nguyén tic

MAu thir dwoc acid héa bang acid sulfuric sau d6 phan tan trong hén hop ethanol - nwéc. Sau khi gia nhiét
nhe Iam tan chay pha dau dé xuc tién qua trinh chiét tach, hdn hop dwoc loc. Cac chét bao quan trong dich
loc dworc xac dinh béing phurong phép sic ky 16ng hiéu nang cao ding benzophenon lam chudn ndi.

4 Thuéc thir
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T4t ca thubc thlr dwrgc st dung phai 1 loai tinh khiét phan tich, ding cho séc ky 16ng hiéu ning cao hodic
¢6 chét legng teong drong.

CANH BAO: Céng viéc phan tich phai dwge tién hanh trong méi tredng phong thir nghiém
phu hep, dwegre trang bj bao hé ca nhan (vi du: kinh bao hd, quin do bao hd lao déng, géng
tay).

4.1 Methanol

4.2 Tetrahydrofuran

4.3 Acetonitril

4.4 Nwoc

4.5 Ethanol, tuyét dbi

4.6 Dung djch acid sulfuric (H.SO,) 2 M

4.7 Hadn hep ethanol - nwéc (9:1)

4.8 Chitchuin

4.8.1 2-phenoxyethanol

4.8.2 Methyl 4-hydroxybenzoat (methylparaben)

4.8.3 Ethyl 4-hydroxybenzoat (ethylparaben)

4.8.4 n-Propyl 4-hydroxybenzoat (propylparaben)

4.8.5 n-Butyl 4-hydroxybenzoat (butylparaben)

4.8.6 Benzophenon

4.9 Pha ddng: hdn hgp Tetrahydrofuran — nwéc — methanol — acetonitril (5:60:10:25)

5 Thiét bj, dung cy
St dung céc thiét bj, dung cu cla phang thi¥ nghiém théng thwdng va cu thé nhw sau:

5.1 Hé théng may séc ky 1dng higu ning cao voi ddu do PDA hodc twong duong dugc trang b
bom, hé théng bom mau tw dng, bd didu nhiét cho ct, detector va phin mén xt Iy sb liéu

§.2 Cot phan tich HPLC, C18 (4,6 mm x 250 mm; 5 um) hodc twong duong.
5.3 Can phan tich, c6 thé can chinh x4c dén 0,1 mg

5.4 May lic

5.5 May ly tim

5.6 B& cach thiy, duy tri dwoc & nhiét d6 60 °C

5.7 Binh dinh mirc, loai A v&i cac dung tich khac nhau
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5.8 Pipet thlly tinh, loai A v&i cac dung tich khac nhau
5.9 Ong thuy tinh, 100 mL, cé ndp day kin hodc twong duong.
510 Mang loc PVDF, kich thwérc 16 loc 0,45 pm hodc trong dwong
5.11 Binh nén, 125 mL, c6 nap day kin

6 Cach tién hanh
6.1 Chuén bj dung dich chudn
6.1.1 Dung djch chuin géc

Cén chinh xac khodng 50 mg mdi chudn methylparaben, ethylparaben, propylparaben
butylparaben va 200 mg chudn 2-phenoxyethanol, chinh xdc dén 0,1 mg, vao binh dinh mirc
100 mL (5.7).

Thém 50 mL hdn hop ethanol — nwée (9:1) (4.7), lic G hoa tan va dinh mirc dén thé tich, tron
déu.

6.1.2 Dung djch chuén:

L&y chinh xac 20,0 mL, 10,0 mL, 5,0 mL, 2,0 mL va 1,0 mL dung dich chuin gbc vao tirng binh
dinh mtrc 50 mL (5.7) riéng ré.

Thém vao mdi binh 10,0 mL dung dich chudn néi (6.2.3) va 1,0 mL dung dich H.SO4 2 M (4.5),
thém hén hop ethanol — nwéc (9:1) dén thé tich ldc déu, loc qua gidy loc 0.45 pm (5.10), dung
djch chi pha khi duing.

6.1.3 Dung djch chuin ndi

Can chinh xac 125 mg benzophenon, chinh xac d&n 0,1 mg, vao binh dinh méc 250 mL (5.7), hoa
tan va bd sung dén thé tich voi hdn hep ethanol-nuéc (9:1).

6.1.4 Dung dich chuin djnh tinh

Chudn bj dung djch riéng biét cla tirng chat 2-phenoxyethanol, methylparaben, ethylparaben,
propylparaben va butylparaben giéng dung dich chuén.

6.2 Chun bj dung djch thir

Can chinh x&c khoang 1,000 g mau tht, chinh xac dén 0,1 mg, vao vao binh nén 125 mL cé nap
day kin (5.11), thém 1 mL dung dich H2S04 2 M (4.5), 40 mL hdn hop ethanol — nwde (9:1), 1 g bi
thiy tinh (néu can) thém 10 mL dung dich chufn ndi (6.2.3), lc 1 min bing may lac (5.4), dat

trong bé cach thly (5.6) & khoang 60 °C trong 5 min, 14y ra lam ngudi dudi nwdc lanh, dé trong ti
lanh 1 gi&, dua vé nhiét 4o phong khoang 10-15 min (néu can).

Loc dung dich qua mang loc 0,45 um (5.10) (sau ly tdm néu can).
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Can phan tich dich loc bing HPLC trong vong 24 h.

6.3 Xac djnh bang HPLC

6.3.1 Didu kién sic ky

-~ Pha déng: Tetrahydrofuran — nwé&e — methanol — acetonitril (5:60:10:25)

Buwéc séng phat hién:  PDA hodc twong duwong buéc séng 280 nm

Thé tich tiem: 20 pL

Téc do dong: 1 mL/min
6.3.2 Phan tich miu

~ Twong thich hé théng: Tiém 6 13n dung dich chu&n Lam viéc (RSD ty sé dién tich hay chiéu cao
pic clia chét chudn va chét chuin ndi pic < 2,0 %).

— Tiém 1an Iwet 20 pL cac dung dich chudn dinh tinh (4.10) ghi lai sic ky @d. Tir séc ky @b thu
dwgc dung dich chudn dinh tinh xac dinh tén ting pic 2-phenoxyethanol, methylparaben,
ethylparaben, propylparaben, butylparaben trong sic ki d& dung dich chudn va dung dich thiv.

~ Tiém I&n lwot 20 pL cac dung dich chuén 1am viéc (4.9.2), ghi lai séc ky dd. Tir séc ky dd thu
dugc tinh ty sé chidu cao (hodc dién tich) gita cac pic chun va pic chudn ndi. Xay dwng dudng
héi quy tuyén tinh bidu di&n sy phy thudc cla ty 1& chidu cao (hodc dién tich) theo ndng dé cla
tirng chat chuén.

- Tiém 20 pL dung dich thir (6.1) va ghi lai séc ky dd. Tinh ty s6 chiéu cao pic (ho#ic dién tich) clia
pic chudn so véi pic chudn ndi.

~ Néu dién tich pic clia mau thi qua cao hodic qua thip, cAn gidm hoic tang lvong miu thir d&
dién tich pic ndm trong khoang tuyén tinh.

— S#c ky dd thu dwoe cha dung dich chuln va dung dich thir phai dap (ng cac yéu clu sau:

Pic trong s&c ky @& phai tach r5. Néu khéng tach, co thé thay ddi cot, hodc chinh ty 1& pha déng
néu cin. D9 phan gidi 2 1,5.

~ Séc ky dd thu dwoc clia dung dich chuén va dung dich thir phai dap (’ng cac yéu chu sau:

Pic trong séc ky @4 phai tach rd va cé ty sb dinh — hom 2 0,90 (xem hinh)
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— Néu khéng dat dugc yéu clu tach, c6 thé thay ddi cot co hiéu lwe tach tét hon, hodc chinh ty 1&
pha ddng néu can.

— Hé s déi xtrng (As) cha tat ca céc pic phaitlr 0,9 - 1,5, sdc ky d& xac dinh hé sé ddi x(rng nén
dwoce ghi voi the 6o bidu dd it nhat 2 cm/phat (xem hinh)

»

Asymmetry factor (As)
As =bia h

w8 N

7.1 So séanh thai gian lwu va phd hap thy UV cla pic dung dich thir véi pic dung dich chuan. Mau

7 Tinh két qua

th dwoc xem la cé 2-phenoxyethanol, methylparaben, ethylparaben, propylparaben va butylparaben
khi xuét hién cac pic cia dung dich thir cé thei gian lwu khac biét khéng qua 2,0 % so vai thoi
gian lwu clia cac pic twong (ng trong sic ky db dung dich chuan. Phé hép thy UV cda pic twong
{rng trong dung dich thit véi phé clia pic trong dung dich chudn ¢6 chi sé twong ddng khéng it hon
90 %.

7.2 Tinh ndng d% cac chét bdo quan c6 trong mau thir tiv ty 1& dién tich (hay chiéu cao) gilra cac
pic chudn va chudn noi trong sic ky dd mAu thi dya trén phuong trinh duwdng hdi quy clia cac
chét bao quén twong (ng.

Xac dinh ham lwgng % (kI/kl) cha 2-phenoxyethanol, methylparaben, ethylparaben, propylparaben
va butylparaben trong mau thir theo céng thirc:

% wi (wiw) = by * 51/ (10000 x a)
Trong dé:
b = ndng dd (ug/mL) clia chit bao quan i trong mAu thir tinh tir dweng héi quy dung dich chuén.
a = khéi Lugng mau thiv (g)

8 Bao cao thir nghiém

Bao céo thir nghiém phai bao gdm:

a) T4t ca thong tin can thiét @& nhan biét mau;

b) T4t ca théng tin cin thiét d& nhan biét phong thi nghiém thiee hién thr nghiém;

c) Vién dén tiéu chuan nay;
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d) Ngay va quy trinh lay mau (néu biét);

) Ngay nhan mau phéng thi nghiém;

f) Ngay két thic thlr nghiém;

g) Két qua thu duoc va don vj bidu thj két qua;

h) BAt ky thao tac nao khdng dwoc qui dinh trong tiéu chudn nay, hoic dugc xem la tly chon, clng véi
moi tinh huéng bét thwdng co thé anh huéng dén két qua thlr nghiém.

i} Nhan dang va chi¥ ky clia ngwdi chiu trach nhiém dbi véi bio céo thir nghiém.

10



Phu luc A
(Tham khao)
Thong tin phwong phap HPLC

A1 D§ dic hidu

Bang A.1- Tinh déc higu
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Hoat chat Theoi gian Lwu (min) [ B9 Phan giai

Yéu céu

2 phenoxyethanol 5,747
Methylparaben 6,763 3,295

Propylparaben 17,665 _ 13,818
Butylparaben 32,296 18,035

Ethylparaben 10,320 9,110 P§ phan giaiz 1,5

A.2 6 chum
Bang A.2- g Ldp

Hoat chat RSD (%) Horrat Yéu cau

2 phenoxyethanol 1,383 0,27
Methylparaben 1,417 0,22

Propylparaben 1,588 0,25
Butylparaben 1,499 0,23

Ethylparaben 1,470 0,23 Horrat < 2

A.3 Do dang

Bang A.3- B§ diing

Hoat chit Do thu héi Yéu céu

2 phenoxyethanol 104,95
Methylparaben 105,59
Ethylparaben 105,60 W0 %-110%
Propylparaben 105,56
Butylparaben 105,48

11
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A.4 Khoang tuyén tinh

Bang A.4- Khoang tuyén tinh

Hogt chit Khoang néng d9 | Hé sd hoi qui Yéu cau
(ng/ml) (r)
2 phenoxyethanol 40 + 400 0,99959
Methylparaben 10 + 100 0,99973
Ethylparaben 10 + 100 0,99980 rz0,995
Propylparaben 10 + 100 0,99982
Butylparaben 10 + 100 0,99982

A.5 Gi&i han dinh lwgng LOQ

Bang A.5- Gi¢i han djnh lwgng LOQ

" Hoat chat Két qua (pgl/g)
2 phenoxyethanol 3,69
Methylparaben 2,17
Ethylparaben 1,95
Propylparaben 0,94
Butylparaben 7,07
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Hinh A.1- Sic ki dd va théng tin pic ctia dung dich chudn hdn hep

12



	13645_2023_001.jpg
	13645_2023_002.jpg
	13645_2023_003.jpg
	13645_2023_004.jpg
	13645_2023_005.jpg
	13645_2023_006.jpg
	13645_2023_007.jpg
	13645_2023_008.jpg
	13645_2023_009.jpg
	13645_2023_010.jpg
	13645_2023_011.jpg

