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Chét mau 1a phy gia thuwdng dugc st dung trong moét sé san phdm my§ pham, mac du chiém ty 1& nhé
nhung lai quan trong tao mau séc, vé dep cho san phdm. Cac chit mau gdm cé chit mau vé co va
hiru co, c6 tir nhidu ngudn khac nhau va khéng phai tat ca ddu dwoc phép st dung trong my phim. Vi
an toan cho ngudi st dung, khéi ASEAN @4 quy dinh mot sb cac chat mau bj cAm trong Phu Iuc chat
khéng dugc dung trong m§ phadm (Phy lyuc l), trong 6 c6 Pigment Orange 5 (POS5), Métanil Yellow
{MY) va Rhodamine B (RB).

Bang 1- Cac chit mau cim trong my phim

Céng thire
Tén 5 hgn > CI number Danh phép IUPAC Céu triic phén ttr
. o
Pigment - # ;" :
1-[(2,4-dinit| | .y
Orange 5 C1sH10N4Os 12075 dia[;(mn I]I r:aro:;::: . | /E_
(POS) yl] nap .
o?™.
{h.
o=§=0
dium;3-[(4-
e o | SRR anes ::n::: he[fl I)diazenylJoen |
Yellow (MY) S pheny y i
zenesulfonate .
b}

[9-(2-carboxyphenyl)-6-

Rhodamine ConHarCINLO 45170 & | (diethylamino)xanthen-3-
B (RB) #TRTVTEES | 451702 1 | ylidene]-diethylazanium
chloride.

Mot s6 phuong phép dinh tinh chit mau b cdm béng séc ky I6p mdng va séc ky 16ng hiéu ning cao
theo dwoc dién trong va ngoai nwéc,

Phuong phap phan tich nay st dung phwong phép sic ky 16ng hiéu ning cao dau do PDA hodc twong
duong dinh tinh cac ch4t mau trén trong san pham m§y pham.
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My phdm - Phwong phap phan tich = Dinh tinh cac chat mau bj
cim bing sic ky 16ng hidu ning cao (HPLC)

Cosmetics — Analytical methods — Identification of prohibited colourants by
high-performance Liquid chromatography (HPLC)

1 Pham vi ap dung
Tiéu chuan nay quy dinh phwong phap dinh tinh cac ch&t mau bj cdm sau day trong m§ phém.,

Bang 2- Théng tin cic chit mau phan tich

Tén chit mau séC.l.
1. Pigment Orange5 | 12075
2. Metanil Yellow 13065
3. Rhodamine B 45170 va 4517011

2 Tailidu vién din

Céc tai liéu vién dan sau rét cAn thiét cho viéc ap dung tiéu chudn nay. Bdi véi cac tai ligu vién dén ghi ndm
cdng bé thi 4p dung phién ban duwgc néu. D6 véi cac tai lidu vién din khong ghi ndm cdng bé thi &p dyng
phién ban m&i nhét, bao gdm ca céc stra dbi, bd sung (néu cb).

TCVN 4851:1989 (ISO 3696:1987), Nude ding dé phén tich trong phong thi nghiém - Yéu cdu ky thuét va
phuong phap tho

3 Nguyén tic

Céc chét mau bj cAm trong cac san phdm m§ pham dwec chiét va dwoc xac dinh bing phwong phap
séc ky 16ng hiéu nang cao (HPLC) véi d4u do PDA hodc tuvong duong.

4 Thubc thir

Tht ca thude thir dwoc st dung phai 13 loai tinh khiét phan tich, ding cho séc ky 16ng hiéu nang
cao hoic cé chét lrgng twong dwong.
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CANH BAO: Céng viéc phan tich phai dwec tién hanh trong mbi trwéng phong thir nghiém
phi hgp, dwegc trang bj bao hd ca nhan (vi dy: kinh bao hd, quén a0 bao hé lao déng, ging
tay).

4.1 Dicloromethan

4.2 Methanol

4.3 N,N - dimethylformamid

4.4 n-Hexan

4.5 Nwoc

4.6 Acid orthophosphoric

4.7 Tetrabutylamonium (TBA) hydroxyd 20 % trong nwéc
48 Kali hydroxyd '

4.9 Dung mdi pha méu, dwoc chuén bj bing céch trén hdn hep N,N-dimethylformamid (4.3) - acid
orthophosphoric (4.6) theo ty 1& (95:5).

4.10 Pha ddng, dung dich TBA hydroxyd 0,005 M — nudc (75:25)

Dung dich TBA hydroxyd 0,005 M dwgc chudn bj nhw sau: Hoa 65 mL dung dich TBA hydroxyd (4.7)
v&i nude (4.5) viva @G 100 mL, chuyén dung dich vao cbc, thém 2,8 g KOH (4.8) va khudy cho tan
hoan toan, chinh d@én pH = 7 véi acid orthophosphoric (3.6) dwoc dung dich TBA hydroxyd 0,5 M. Lay
chinh xac 10 mL dung dich TBA hydroxyd 0,5 M pha loang thanh 1 lit véi methanol (4.2). Dung dijch sé
bi duc d@é cho tda lang xudng trong vai h. Loc qua mang Loc PTFE 0,45 pm (5.2).

411 Ether diu hda, (khodng sdi 40 + 60 °C hodc 60 + 80 °C)
4.12 Chéitchuin
4.12.1 Pigment Orange 5

4.12.2 Metanil Yellow va Rhodamine B

5 Thiét bi, dung cu
Str dung cac thiét bj, dung cu clia phdng thir nghiém théng thwdng va cu thé nhw sau:

51 Hé théng may sic ky Iong hidu ning cao véi diu do PDA hodc tvong dwong duec trang bi
bom, hé théng bom mau tw ddng, bé didu nhiét cho ¢t, detector va phan mén xt ly sé lidu

5.2 Mang loc PTFE, kich thuwéc 16 loc 0,45 pm hodc tuong duong
5.3 Mang loc nylon, kich thwéc 18 loc 0,45 um ho#c trong duvong
5.4 May tron vortex hoic bé siéu am

5.5 Bé cach thiy

6
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5.6 Gidy loc Whatman
5.7 Binh djnh mi¥c, loai A véi cac dung tich khac nhau
6 Cach tién hanh
6.1 Chudn bi dung dich chuin
6.1.1 Pigment Orange 5.{0,1 mgimL)

Can chinh xac khoang 10 mg Pigment Orange 5, chinh xac dén 0,01 mg vao binh dinh mic
100 mL (5.7). Thém 50 mL dicloromethan (4.1) hodc dung méi pha mau (4.9). Siéu am 30 min, dién
dén vach bang dung méi twong rng.

6.1.2 Metanil Yellow va Rhodamin B (0,1 mg/mL)

Cén chinh xéc khoadng 10 mg chuén vio binh dinh murc 100 mL (5.7). Thém 50 mL methanol (4.2) hodc
N,N - dimethyl formamid (4.3) hodc dung méi pha mau (4.9). Sigu am 5 min, dién dén vach bang dung
mdi twong (ng.

6.2 Chuin bj dung djch thi
6.2.1 M&u dang my phim c6 mau

Can khodng 1,000 g mAu thi, chinh xac dén 0,1 mg, thém chinh xac 20 mL dung méi pha mau (4.9).
Siéu 4m 5 min. Néu can, dun ndng trong bé céch thiy (5.5) khodng 90 °C trong 30 min hodc cho dén
khi mAu thtr phan tan.

Lwu y: Néu mau nghi ng& c6 chira Pigment Orange 5, c6 thé tién hanh chiét véi dicloromethan (4.1).

Déi vé&i cac mau thlr dang dAu, chiét xudt phan chat béo 2 [An véi 5 mL n-hexan (4.4) méi lan. Gép cac
dich chiét n-hexan. Néu dich n-hexan c¢6 mau, chiét lai véi 2 mL dung méi pha m3u (4.9). Loai bd lép
n-hexan,

Loc 1&p dung méi pha mau @4 chiét qua mang loc mang loc nylon 0,45 um (5.3).
6.2.2 Méu dang san phim ty rira va cac m§ phim than nwéc

Can chinh xac khoang 1,000 g mau thi (tly thudc vao Lugng mau cb trong miu) chinh xac dén
0,1 mg. Thém 20 mL dung méi pha mau (4.9) va dun néng trong bé cach thdy (5.5) khodng 90 °C trong
10 min. D& ngudi dén nhiét @ phong va Loc qua mang Loc PTFE 0,45 um (5.2).

Lugng du thira c6 thé Loai b béing cach chiét voi 40 mL ether dAu hoa (4.11).

Luu y: Néu mau xuét hién trong Lop ether ddu hda, cho thdy sy cd mit cac chit mau tan trong dau,
gitr I&p nay va béc hoi dén can.
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6.3 Diéu kién sic ky

- Pha djng: Dung dich TBA hydroxyd 0,005 M — nwéc (75 : 25)

— Nhiét 8 budng cdt: 30 °C.

~Téc d dong: 1 mUmin

— Detector PDA hodc trong duong bwdc séng phat hién 435 nm va 535 nm
~ Khoang bwérc séng: 275 + 760 nm

~ Thé tich tiém méu: 10 pL

~ Thoi gian chay: 35 min

7 Danh gia két qua

7.1 So sanh thai gian leu va phd hép thy UV-Vis cla pic trong séc ky ¢ clia dung dich mAu thiv voi
pic trong séc ky db clia dung dich chudn twong tng.

7.2 Néu thdi gian leu clia pic trong séc ky dd clia dung dich mAu thi véi pic trong séc ky dd clia dung
dich chudn khac biét khdng qua 2 % va phd h&p thy UV-Vis clia pic trong dung dich thr phai twong
thich véi pic trong dung dich chudn cho phép két luan sw ¢ mit clia chit mau chudn twong ng.

Luuy

- Phd hép thy UV-Vis ciia pic twong (rng trong dung dich thir véi phd hAp thu UV-Vis clia pic trong
dung dich chun c6 chi sb trong ddng khéng it hon 90 %.

- Néu mét chat mau nghi ngé c6 mét, thém chét mau chuln vao trong mau thir. Trén séc ki db clia
m3&u thi thém chudn phai cho 1 pic duy nhét cia ch4t mau nghi ngér c6 thei gian luu twong ng voi
thai gian Iwu clia pic chat mau nay thu dworc tir dung dich chuén.

- C4thé can thi nghiém xac nhan thém bang phwong phap phd khéi.

8 Bao cao thir nghiém

B&o céo thir nghiém phai bao gém:

a) T4t ca thong tin cAn thiét d& nhan biét mau;

b) T4t ca thong tin cin thiét d& nhan biét phong thi nghiém thie hién thir nghiém;
c) Vién dan tiéu chuan nay;

d) Ngay va quy trinh 14y mau (néu biét);

) Ngay nhan mAu phong thi nghiém:

f) Ngay két thc thir nghiém;
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g) Két qua thu duoc va don vj bidu thi két qua;

h) BAt ky thao tac nao khéng dwge qui dinh trong tiéu chudn nay, hodc dwoc xem 1a tiy chon, cling véi
moi tinh huéng bt thudng c6 thé anh hurdng dén két qua thir nghiém.

i) Nhan dang va chir ky clia ngudi chiu trach nhiém déi voi bao cao thir nghiém.,
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Phuluc A
(Tham khao)

Théng tin phwong phap HPLC

Bang A.1- Bwéc séng phat hign téi wu va thoi gian lwu clia cac chit mau chuan

Tén chit mau séc.l. B;::(t: ::;‘19 ;2?:3::';.:::)
1. Pigment Orange 5 12075 535nm 13
2. Metanil Yellow 13065 435 nm 3
3. Rhodamine B 45170 va 45170:1 535 nm 6

Bang A.2- Gi&i han phat hign (LOD)

) My phém c6 mau | My phdm céc san phim
Tén chat mau i
(ng/g) tdy riva (ng/g)
1. Pigment Orange 5 153 32
2. Metanil Yellow 70 6
3. Rhodamine B 800 80

- Pigment Orange 5, Metanil Yellow va Rhodamine B dugc liét ké trong Annex Il — Danh myc céac

chét bj c&m trong san phAm my§ pham.

10
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Hinh A.1- S&c ki va thdng tin pic Pigment Orange 5
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Hinh A.3- Sac ki va théng tin pic Rhodamine B
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Phuluc B
(Tham khao)

Phwong phép dinh tinh cac chdt mau bj cim bing phwong phéap sic ky 16p méng
(TLC)

B.1 Pham vi ap dung

Phuong phap nay diing dé dinh tinh cac chat mau bj cdm & bang 2 trong m§ pham.

B.2 Tailiéu vién dan

Céc tai lidu vién dan sau day la rat can thiét khi 4p dung phuong phép nay. Déi véi céc tai liéu
vién din ghi ndm cong b6 thi ap dung ban dwoc néu. Dbi voi cac tai liéu vién dan khong ghi ndm céng
bé thi &p dung phién ban m&i nhat, bao gdm ca c4c ban siva ddi, b sung (néu cd). '
B.3 Nguyén tic

Cac chét mau bj cam trong c4c san pham m§ phdm dwec chiét va xac dinh bing phuong phap sac ky
I&p méng (TLC).

B.4 Thubc thiv

Tét ca thudc thi dwoc sir dung phai 1 loai tinh khiét phan tich hodc c6 chat lwgng twong duong
CANH BAO: Céng viéc phan tich phai dwoc tién hanh trong méi trwérng phong thir nghiém
phit hep, dwec trang bi bao hd ca nhan (vi du: kinh bao hd, quén ao bao hd lao déng, ging
tay).

B.4.1 Dung djch amoni hydroxyd 28%

B.4.2 n-Butanol

B.4.3 Dicloromethan

B.4.4 Ethyl acetat

B.4.5 Ethanol 96 % (tt/tt)

B.4.6 Acid acetic bing

B.4.7 Isobutanol

B.4.8 Isopropanol

B.4.9 Methanol

B.4.10 N,N-Dimethylformamid

B.4.11 Acid orthophosphoric 85 %

12
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B.4.12 Ether diu héa, (khodng s6i 40 + 60 °C hodc 60 + 80 °C)
B.4.13 n-Hexan

B.4.14 Dung mbi pha méu, duoc chudn bj bing cach trén N,N-dimethylformamid (4.10) - acid
orthophosphoric (B.4.11) theo ty 1& (95:5)

B.4.15 Hé dung méi khai trién, miu th® va miu chuén sé dugc phan tich béng TLC st dung
cac hé dung méi duwgc liét ké duwdi day:

B.4.15.1 Diing cho cac chit mau tan trong diu
DS1: Dicloromethan (hay methylen clorid)
B.4.15.2 Dung cho cac chit mau tan trong nwéc

DS2: Ethyl acetat — methanol - [dung dich amoni hydroxyd 28% trong nwéc (3:7)] (15:3:3). Dung
dich pha ngay trwrérc khi sir dung. ' '

DS3: Ethanol = nwéc = isobutanol — dung djch amoni hydroxyd 28% (31:32:40:1).
DS4: Isopropanol — dung djch amoni hydroxyd 28% (100:25)

DS5: n-butanol - ethanol - nwéc ~ acid aceticbang (60:10:20:0,5)

DS6: Ethyl acetat ~ n-butanol — dung dich amoni hydroxyd 28% (20:55:25)
B.4.16 Chét chuin

B.4.16.1 Pigment Orange 5

B.4.16.2 Metanil Yellow va Rhodamin B

B.5 Thiét bi, dung cy
St dung céc thiét bj, dung cu clia phong thi» nghiém théng thwong va cu thé nhw sau:

B.5.1 Ban méng TLC, silica gel 60 F254, 20 cm x 20 cm; bé& day 0,25 mm (Merck hoic fwong
dwong) '

B.5.2 Binh séc ky, c6 kich thuéc phi hop véi ban méng

B.5.3 Mao quan chim séc ky ~ micropipet, (1 +5 L)

B.5.4 Gidy sic ky (gidy bao hoa binh sic ky)

B.5.5 Mang loc PTFE, kich thudc 16 loc 0,45 um hodc twong dwong
B.5.6 May lic (vortex)

B.5.7 Bén soi UV, budc séng 254 nm

B.5.8 B& cach thly

B.5.9 Gidy loc Whatman
13
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B.5.10 Can phan tich, c6 thé can chinh xac dén 0,1 mg; 0,01 mg
B.5.11 Binh dinh mirc, loai A v&i cac dung tich khac nhau

B.5.12 Pipet thiy tinh, loai A véi cac dung tich khac nhau

B.6 Cach tién hanh
B.6.1 Chudn bj dung djch chuln
B.6.1.1 Dung djch Pigment Orange 5 (0,1 mg/mi)

Can chinh xac khodng 10 mg Pigment Orange 5, chinh xac dén 0,01 mg, vao binh dinh mirc
100 mL (B.5.11). Thém 50 ml dicloromethan (B.4.3) hodc dung méi pha m3u (B.4.14). Siéu &m
30 min, bd sung dén thé tich bang ciing dung méi.

B.6.1.2 Dung djch Metanil Yellow va Rhodamine B (0,1 mg/ml)

Can chinh xac khodng 10 mg Metanil Yellow hodc Rhodamine B riéng biét, chinh xac &én
0,01 mg, vao binh dinh mic 100 mL (B.5.11). Thém 50 ml methanol (B.4.9) hodc
N, N-dimethylformamid (B.4.10) hoac dung méi pha mau (B.4.14). Siéu 4m 5 min, bd sung dén thé
tich bang cling dung méi twong (ng.

B.6.2 Chuén bj dung djch thir
B.6.2.1 M&u dang m§ phdm c6 mau

Can khoang 1,000 g mAu thir, chinh xac dén 0,1 mg, thém 20 ml dung méi pha mau (B.4.14). Siéu
am 5 min. Néu cin, dun néng trong bé cach thly (B.5.8) khodng 90 °C trong 30 min hodc cho dén
khi mau thir phan tan.

Leu y: Néu mdu nghi ngd c6 chira Pigment Orange 5, c6 thé tién hanh chiét véi
dicloromethan (B.4.3).

Déi véi cac mAu thir dang diu, chiét xuét phin chét béo 2 1an véi 5 mL n-hexan (B.4.13) méi I4n.
Gop cac dich chiét n-hexan. Néu dich n-hexan cé mau, chiét lai v&i 2 mL dung méi pha
méu (B.4.14). Loai bd 16p n-hexan.

Loc lép dung méi pha mau qua mang loc PTFE 0,45 um (B.5.5). St dung dich lpc cho viéc chdm
I&n ban mong.

B.6.2.2 MA&u dang san phdm tdy rira va cac m§ phdm than nwéc

Can khodng 1,000 g miu thi (tuy thudc vae lwgng mau cé trong mau) chinh xac dén 0,1 mg.
Thém 20 mL N,N-dimethyl formamid (B.4.10) va dun néng trong bé cach thiy (B.5.8) khoang

90 °C trong 10 min. D& ngudi dén nhiét @9 phong va loc qua mang loc PTFE 0,45 um (B.5.5). Cac
chét mau hivu co sé tan trong dung mdi pha mau.

14
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Lwgng dau cé thé loai bd bing cach chiét voi 40 mL ether diu hda (B.4.12). Lép dung mdi pha
mau dwgce bbe hoi dén kho trén bé didu nhiét. Néu mau xuét hién trong I1&p ether diu héa, cho
thay si ¢6 mit cac chat mau tan trong dau, gilr I&p nay va béc hoi dén khd.

Luu y: Dé tinh ché sach hon, dung dich mau cé thé duoc nap 1én ban TLC nhidu nhat co thé.
Trién khai ban méng béng hé DS1 (B.4.15.1) g loai dAu. Trién khai tiép v&i hé DS2 (B.4.15.2) d&
tach cac chat mau tan trong nuéec. ‘ -

L4y cac bang mau khdi ban mong va dé rigng.

Chiét lai cac chét mau trong silica gel bing methanol (B.4.9), loc va bdc hoi dén cén.
B.6.3 Tién hanh sic ky

B.6.3.1 Miu dang my phidm c6 mau

Cho gidy sic ky vao binh trién khai. Bao hoa binh véi hé dung méi thich hep. Cham 1&n vach xuét
phat clia ban méng.

- 5puL mau chuan,
- 5pul miu th.

T4t ca cac hé dung méi, triy dicloromethan, dwoc trién khai & nhiét 6 phong cho dén khi
dung méi di chuyén dwoc khoang 15 cm tir vach xuét phat.

Lwu y: Véi dicloromethan, trién khai ban mdng dén khi dung méi di chuyén dwgc khodng 11 cm ké
tir vach xut phat. L4y ban mdng va dé khd & nhiét do phong.

B.6.3.2 MAu dang san phdm tdy rira va cac my phdm than nwéc

Hoa tan cén thu dwoc (B.6.2.2) trong 0,5 + 1 mL methanol, loc qua mang lpc PTFE 0,45 pm
(B.5.5). Chdm 5 uL mau chuan va mau thi 16n ban méng. Trién khai véi hé dung mai thich hop va
dé khod & nhiét d6 phong.

Luuy:

- Vé&i chat mau tan trong nuwéc (Metanil Yellow va Rhodamine B), ¢6 thé str dyng hé DS2
dén DS6.

- V6i chat mau tan trong diu (Pigment Orange 5), si* dung hé DS1. Hé DS2 c¢6 thé dung
trong sang loc ban dau.

B.7 Danh gia két qua

B.7.1 Tinh gia tri Rr cho mdi vét bang céng thirc sau day:

R‘I=

olw

15
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Trong d6é:

a: khodng cach tlr diém xuét phat dén tam clia vét.

b: khoang cach dwéng di clia dung méi.

B.7.2 So sanh céc vét thu dugc tir mAu thir voi cac vét mau chudn twong (ng v8 tri s6 Ryva mau

séc soi dwéi anh sang thuwong va dén soi UV, budc song 254 nm (B.5.7).

- Trwdng hep dwong tinh: M3u thir phai cho vét ¢6 mau sic va Ry twong (ng voi vét ciia miu

chuén déi chiéu.
B.7.3 Thdng tin tham khao

Bang B.1- So sanh cac vét thu dwoc tir miu thir véi cac vét miu

Tén chit mau séc | Mauséc et
cua vet DS1 | DS2 | DS3 | DS4 | DS5
1. Pigment Orange5 | Cl 12075 Cam 04
2. Metanil Yellow Cl 13065 Vang 04109107 ] 08
3. Rhodamine B Cl145170 | Hong sang 08108 |07 |04

Bang B.2- Gi&i han phat hién (LOD) phwong phap TLC

My phdm c6 mau

Cac san phim tdy rira

litoy (uglg) (Mglg)
1. Pigment Orange 5 133 + 400 04+4
2. Metanil Yellow 33+100 0,1+1
3. Rhodamine B 266 + 800 08+8
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