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Resumé

Ifølge EU’s Kosmetik Direktiv/Miljø- og Energiministeriets bekendt-
gørelse om kosmetiske produkter er indholdsdeklaration obligatorisk på
kosmetiske produkter. I nærværende undersøgelse er indholdet af 23 ud-
valgte konserveringsmidler (22 tilladte og 1 ikke tilladt) bestemt i 67
hudcremer for at kontrollere om indholdsdeklarationen af produkterne
var korrekt, samt om indholdet af konserveringsmidlerne var indenfor
den maksimalt tilladte koncentration af hvert stof. De udvalgte konserve-
ringsmidler til undersøgelsen er: parabener, 2-phenoxyethanol,
benzoesyre, 4-hydroxybenzoesyre, sorbinsyre, salicylsyre, formaldehyd/-
formaldehydreleaser, 3:1 blanding af 5-chlor-2-methyl-4-isothiazolinon
og 2-methyl-4-isothiazolinon (Kathon CG), 2-brom-2-nitropropan-
1,3-diol (Bronopol5-brom-5-ntiropropan-1,3-dioxan (Bronidox) og
methyldibromoglutaronitril. Analyserne blev udført ved EU standard
analysemetoder samt andre egnede analysemetoder.

En eller flere parabener var tilstede i 86.5% (n=58) af de undersøgte pro-
dukter, 2-phenoxyethanol var tilstede i 49% (n=33) af produkterne og
formaldehyd/formaldehydreleaser blev fundet i 51% (n=34) af produk-
terne. Kathon CG var tilstede i 3 produkter, syrekonserveringsmidler
(undtagen salicylsyre) i 8 produkter, Bronopol i 5 produkter, og methyl-
dibromoglutaronitril blev fundet i 4 produkter. Blandt udvalgte konserve-
ringsmidler kunne benzyl paraben, salicylsyre og Bronidox ikke påvises i
nogle af de undersøgte hudcremer.

Indholdet af de ovennævnte konserveringsmidler i de undersøgte hud-
cremer overholdt de maximalt tilladte koncentrationer i kosmetiske pro-
dukter. På grundlag af de fundende indhold af konserveringsmidler vil
Miljøstyrelsen afgøre uoverenstemmelserne vedr. indholdsdeklarationer-
ne.

Arbejdet er udført som bistandsopgave til Miljøstyrelsen
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Summary

According to EU’s Cosmetic Directive/Danish Statutory Order on Cos-
metics, ingredient labelling on cosmetic products is mandatory. In the
present investigation, 67 skin creams were analysed for the contents of 23
selected preservatives (22 permitted and 1 non-permitted) to verify
whether these products complied with the Cosmetic Directive with re-
spect to ingredient labelling as well as with respect to maximum allowed
concentrations of the preservatives. The preservatives selected for the
analysis were those which are/have been commonly used in the formula-
tion of cosmetic products: parabens, 2-phenoxy ethanol, benzoic acid,
4-hydroxybenzoic acid, sorbic acid, salicylic acid, formaldehyde and
formaldehyde releasers, 3: 1 mixture of 5-chloro-2-methyl-4-isothiazolin-
2-one and 2-methyl-4-isothiazolin-2-one (Kathon CG), 2-bromo-
2-nitropropane-1,3-diol (Bronopol), 5-bromo-2-nitro-1,3-dioxane
(Bronidox) and methyldibromo glutaronitrile. The preservatives in the
cosmetic products were analysed by EU standard methods, where avail-
able, or by other previously described methods employing HPLC.

One or more parabens were present in 86.5% (n=58) of the investigated
products, 2-phenoxy ethanol in 49% (n=33) of the products, and formal-
dehyde/formaldehyde releasere were present in 51% (n=34) of the prod-
ucts. Kathon CG was found in 3 products, acid preservatives (except sali-
cylic acid) in 8 products, Bronopol in 5 products, and methyldibromo
glutaronitril was present in 4 products. Among the target preservatives,
benzyl paraben, salicylic acid and Bronidox could not be detected in the
investigated skin creams.

The contents of all of the target preservatives in the investigated products
were within the maximum allowed concentration of each substance. Da-
nish Environmental Protection Agency (DEPA) will check the confor-
mity of preservative labelling with the contents of the target preservatives
found in the investigated products.

Present work has been performed as technical support to DEPA.
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1 Introduction

Ingredient labelling on cosmetic products is mandatory according to
EU’s Cosmetic Directive (1)/Danish Statutory Order on Cosmetic Pro-
ducts (2). It is important that the ingredient labelling is correct, because
this can be used by consumers to avoid the use of the products containing
specific chemical(s) they can not tolerate. Furthermore, dermatologists
may use the ingredient labelling on cosmetic products as a guide to iden-
tify specific chemical(s) in a cosmetic product which may be cause of
skin reaction in certain person(s).

Fragrances and preservatives are the main causes of allergic contact der-
matitis by the use of cosmetics. The preservatives in stay-on cosmetics,
for example skin creams, are more often the cause of skin reactions com-
pared to that by wash-off cosmetic products such as shampoos. The
Cosmetic Directive regulates the use of preservatives as a positive list of
substances (Annex 6 of the Cosmetic Directive) which are permitted to
be used in cosmetic formulations at maximum allowed concentration
(MAC), for each substance. In the present investigation, contents of some
selected preservatives are determined in a series of skin creams to check
whether these products comply with the Cosmetic Directive with respect
to both correctness of ingredient labelling and the MAC of the preserva-
tives present. The preservatives selected for the present investigation
(Table 1) were those which are/have been commonly used in the formu-
lation of cosmetic products: parabens, 2-phenoxy ethanol, benzoic acid,
4-hydroxybenzoic acid, sorbic acid, salicylic acid, formaldehyde and
formaldehyde releasers, 3: 1 mixture of 5-chloro-2-methyl-4-isothiazolin-
2-one and 2-methyl-4-isothiazolin-2-one (Kathon CG), 2-bromo-
2-nitropropane-1,3-diol (Bronopol), 5-bromo-2-nitro-1,3-dioxane
(Bronidox) and methyldibromo glutaronitrile.

The present work has been performed as technical support to DEPA.
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Table 1. Target Preservatives in the present study.
Preservative Maximum allowed concentra-

tion % (m/m)
Other regulation

Parabens (esters of 4-hydroxy benzoic acid):
Methyl paraben
Ethyl paraben
Propyl paraben
Isobutyl paraben
Butyl paraben

Benzyl paraben

0.4% as 4-hydroxy benzoic acid
for a paraben, 0.8% as 4-hydroxy
benzoic acid for a mixture of pa-
rabens

Not permitted

2-Penoxy ethanol 1.0

4-Hydroxy benzoic acid 0.4

Salicylic acid (2-Hydroxy benzoic acid) 0.5
Should not be used in products
for children below 3 years, ex-
cept for shampoos

Sorbic acid 0.6

Benzoic acid 0.5

2-Bromo-2-nitropropane-1,3-diol (Bronopol) 0.1 Avoid formation of nitrosamines

5-Bromo-5-nitro-1,3-dioxane
(Bronidox)

0.1 Should only be used in wash-off
products, avoid formation of ni-
trosamines

Methyldibromo glutaronitril 0.1 maximum 0.025% in sunscreen
products

Kathon CG: 3: 1 mixture of 5-chloro-
2-methyl-4-isothiazolin-2-one and 2-methyl-
4-isothiazolin-2-one

0.0015

Formaldehyde

Formaldehyde releasers:
Chloroacetamide
Diazolidinyl urea
DMDM Hydantoin
Imidazolidinyl urea
Methamine
Paraformaldehyde
Quaternium-15

a) 0.2 (except for the oral hygie-
ne products)
b) 0.1% (for the oral hygiene
products)

Concentrations expressed as free
formaldehyde

*

Should not be used in aerosol
spray products,
Should be labelled “contains
formaldehyde”, when the con-
centration in the finished product
is >0.05%.

*

* maximum allowed concentration and other regulations for formaldehyde releasers are not quoted, because they 
were checked on the basis of the contents of total and free formaldehyde
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2 Samples

The Chemical Inspection Service of the Danish Environmental Protection
Agency provided 67 samples of skin creams for the analysis of target
preservatives. The samples were randomly selected from the retail outlets
in Denmark. All the samples were collected in the period December
1998-January 1999. The identification of the samples analysed in the pre-
sent investigation is described in Table 2.

Tabel 2. Identification of the investigated skin cream products.
NERI

Reg. No.
DEPA

No.
Sample name and description Manufacturer/Importer

9-0001 425 LdB Cream Lotion Rich Elida Faberrgé, DK
9-0002 426 Hydra-detox, Daily Moisturising Lotion Biotherm, F
9-0003 427 Esprit de Soleil, Sunfree Tanning Skin Care Treatment Lancôme, F
9-0004 428 Visible Difference, Perpetual Moisture Elisabeth Arden, UK
9-0005 429 Multi-Active Day Cream Clarins, F
9-0006 430 Tokalon Dag Creme, normal og fedtet hud Werener Petersen, DK
9-0007 431 Anjo Face ‘N’ Lift, Ansigtscreme A/S Anjo, DK
9-0008 433 Apropro, Moisturising Body Lotion E.Tjellesen A/S, DK
9-0009 432 Nothing, Body Cream E.Tjellesen A/S, DK
9-0010 435 Matas Fugtighedscrem, uparfumeret Matas A/S, DK
9-0011 434 Women in Orange, Moisturizing Body Lotion E.Tjellesen A/S, DK
9-0012 436 Elaniq, Swiss Active Care, dagcrem Matas A/S, DK
9-0013 437 Matas Baby Lotion, uparfumeret Matas A/S, DK
9-0014 438 Matas Carbamid fugtighedscreme 10% Matas A/S, DK
9-0015 440 Kamille- Salve, Dr. Scheller Natur Midler Matas A/S, DK
9-0016 439 Matas Natur Arnica Body Lotion Matas A/S, DK
9-0017 441 Elsa Hjeronymus Fugtighedcreme, Dagcreme Hjeronymus Cosmetic AB, SE
9-0018 442 Tiger, Muskel Massage Creme Heigar & Co. a/s, DK
9-0019 443 Swiss Formula, Collagen-Elastin, Essential moisturiser Cederroth, DK
9-0020 444 Swiss Formula, Aloe Vera, Hand and Body Lotion Cederroth, DK
9-0021 445 Nivea Body, Lotion BDF Beirsdorf, DK
9-0022 446 Nivea Visage, Moisturizing dagcreme BDF Beirsdorf, DK
9-0023 447 Vanderbilt, Perfumed body lotion Parfumes Vanderbilt, F
9-0024 449 Natusan pH 5.5, Body lotion Scansellers a/s, DK
9-0025 450 Natusan Baby Hudlotion uden parfume Scansellers a/s, DK
9-0026 452 Havre creme FDB, DK
9-0027 453 Mini risk, Body Lotion FDB, DK
9-0028 454 Mio Baby, bodylotion, uparfumeret FDB, DK
9-0029 455 Sanex Bodylotion, Normal Hud a/s Blumøller, DK
9-0030 456 Softening Lotion for dry skin Scholl, DK
9-0031 460 Danatekt Creme Norpharma A/S, DK
9-0032 463 Cosmea Hudlotion med parfume Nycomed Danmark A/S
9-0033 465 Cosmea Ansigtscreme med parfume Nycomed DAK A/S
9-0034 466 Mellisa AHA-Frugt Komplex , Urtelotion Mellisa Natur Produkter, DK
9-0035 468 Decubal, ansigtscreme, uparfumeret Dumex-Alpharma A/S, DK
9-0036 471 Tee Tree Oil, Active Face Cream Australian Body Care, DK
9-0037 476 Aloe Vera Creme xtreme Aloe Vera Group Aps, DK
9-0038 477 Allison Day Cream Allison of Denmark
9-0039 478 Allison nature fruitcomplex, Anti Aging Day Cream Allison A/S, DK
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Table 2. Continued.
NERI

Reg. No.
DE-

PANo.
Sample name and description Manufacturer/Importer

9-0040 479 Proffs Perfectly Soft Lotion This Is it AB, SE
9-0041 480 FOB Oily Skin Masque Hennes & Mauritz Cosmetics, DK
9-0042 481 Spa Anti Cellulite Creme Hennes & Mauritz Cosmetics, DK
9-0043 482 RESQ Super Sparkling Body Softener Hennes & Mauritz Cosmetics, DK
9-0044 483 DKS Impulsive Body lotion Dansk Kosmetik Salg, DK
9-0045 484 L.O.G.G. Sport refreshing Body lotion Hennes & Mauritz Cosmetics, DK
9-0077 448 L’ Oréal Plenitude Futur.e Capilex A/S, DK
9-0078 451 Oil of Ulay, Revtalising Day cream Procter & Gamble, DK
9-0079 457 Prevense Enriched Night Cream Constance Carrol Cosmetics PLC, UK
9-0080 458 Clearasil Cream Procter & Gamble, DK
9-0081 459 Ceredal Lipogel Preval Dermatica GmbH, DE
9-0082 461 Cliniderm Face Day cream Nycomed, DK
9-0083 462 Cera di Cupra, Effet Anti-Age Farmaceutci Dott. Ciccarelli SPA, I
9-0084 464 Vision vitamin Night Cream + Collagen Nycomed Danmark A/S
9-0085 467 Imedeen Night Cream Ferrosan A/S, DK
9-0086 469 AHAVA Moisturising Night Cream Dead Sea Laboratories, Israel
9-0087 470 BM Regenerative Cream 3 BM Research, DK
9-0088 472 Natural sea Beauty, All Day Moisturiser A.S. Collection, DK
9-0089 473 Vichi Cellactia Gel Corrector A.S. Collection, DK
9-0090 474 Vichi Lumiactive Anti-Aging day cream A.S. Collection, DK
9-0091 475 Vichi Lumineuse Sheer Radiance Tinted Moisturiser A.S. Collection, DK
9-0092 485 Oceanus Body Lotion The Body Shop, GB
9-0093 486 White Musk body lotion The Body Shop, GB
9-0094 487 Carrot moisture Cream The Body Shop, GB
9-0095 488 Aromatherapy BASE, Body Lotion The Body Shop, GB
9-0096 489 HEMP, Elbow Grease The Body Shop, GB
9-0097 490 Unparfumed Eder flower Eye gel The Body Shop, GB
9-0098 491 Light Moisture Lotion The Body Shop, GB
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3 Analysis

The methods for the analyses of the target preservatives are described, in
Annex 1-5. The content of CMI+MI (Kathon CG) in the skin creams was
determined employing an earlier described high performance liquid
chromatography (HPLC) method with UV detection at 275 nm (3, Annex
1). The contents of Bronopol, Bronidox and methyldibromo glutaronitrile
in the skin creams were also determined by an earlier described HPLC
method employing reductive electrochemical detection (4, Annex 2).

Total and free formaldehyde content in the skin creams were determined
by the EU standard method (5, Annex 3). The total formaldehyde content
determined by this method also represents the amount of formaldehyde
that may be available by the permitted formaldehyde releasers, except for
Bronopol and Bronidox, present in a product. The analysis is performed
in 3 steps in the following sequence: identification of formaldehyde,
spectrophotometric determination of total formaldehyde content in the
products containing formaldehyde, and HPLC determination (employing
post-column derivatization) of free formaldehyde in the products which
contained ≥0.05% total formaldehyde.

EU standard methods were adapted for the determination of parabens and
2-phenoxy ethanol (6, Annex 4), and acid preservatives (7, Annex 5) in
skin cream products. These methods are based on HPLC analysis of the
preservatives in cosmetic products. The HPLC methods for the analyses
of parabens and 2-phenoxy ethanol as well as that for acid preservatives
were slightly modified, with respect to flow of the mobile phase, so as to
achieve optimal separation of the target preservatives. For the analysis of
parabens and 2-phenoxy ethanol, the flow of mobile phase was 0.8
ml/min; and for the acid preservatives, the mobile phase flow was 1.0
ml/min.

For all the methods, the recoveries of target substances from skin creams
were determined at two relevant concentrations using an appropriate pro-
duct. Moreover, repeatability of the test methods were determined by 10
consecutive analysis of standard solutions at two different levels.

As described in the original methods (Annex 1-5), the parabens,
2-phenoxy ethanol and acid preservatives were determined empolying
internal standard methods, and other preservatives were quantified em-
ploying external standard methods.

In certain cases, samples spiked with 2-phenoxyethanol/methyl paraben
were analysed to confirm the identification of these substances. To con-
firm the presence of a declared preservative in several cases, it was ne-
cessary to use the 2x recommended (in the standard methods) amount of
the samples for the analysis.
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4 Results and Discussion

In the present investigation contents of 23 selected preservatives were
analysed in cosmetic products by previously described methods (3-7,
Annex 1-5). The preservatives, in the samples were identified by compa-
ring their HPLC retention times and 200-400 nm UV-spectra (where ap-
plicable) with the retention times and UV-spectra of the standard sub-
stances analysed under the same conditions. Performances of all of the
methods for quantitative analysis, checked as described in the original
methods, were found to be satisfactory:
The recoveries of all target substances, except (formaldehyde), determi-
ned at two different levels were 88-103%. Recovery of formaldehyde was
not investigated, because the source of formaldehyde in the products
could be various formaldehyde releasers. The detection/quantification li-
mits of parabens were 5-30 ppm; 5 ppm for 5-bromo-5-nitro-1,3-dioxane
and methyldibromo glutatronitril; 10 ppm for 4-hydroxybenzoic acid and
sorbic acid; 25 ppm for 2-phenoxy ethanol, benzoic acid, salicylic acid
and 2-bromo-2-nitropropane-1,3 diol; and 1ppm for formaldehyde. The
calibration curves of all preservatives studied were linear
(r2 >0.995) in the investigated concentration ranges (Annex 1-5).

The typical chromatograms of the standard preservatives and the samples
containing target preservatives are described in Figures 1-6. The preser-
vatives labelled on each product and the contents of the target preservati-
ves in the products are described in Table 3. The results have not been
corrected for recoveries.
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One or more of the target parabens were present in 86.5% (n=58) of the
investigated samples. Among these products, the paraben content (total
of all parabens present in a product) was 0.024-0.511%. Methyl paraben
(0.0074-0.4092%) was present in 85% of the sample, ethyl paraben
(0.026-0.100%) in 43% of the products, propyl paraben (0.024-0.206%)
in 70% of the products, isobutyl paraben (0.008-0.048) in 9% of the pro-
ducts, and butyl paraben (0.003-0.100%) was found in 36% of the inve-
stigated products. Benzyl paraben was not detected in any of the investi-
gated products. The total content of all parabens present in a sample as
well as the contents of individual parabens in the investigated products
were within the maximum allowed concentration(s) according to the
Cosmetic Directive (1).

2-Phenoxy ethanol (0.023-0.957%) was found to be present in 49% of the
investigated products (n = 33). The content of 2-Phenoxy ethanol in the
investigated skincreams was within the maximum allowed concentration
(1.00%) of this substance in cosmetic products.

Formaldehyde by the EU standard method (5) is analysed under acidic
conditions. Thus, the formaldehyde releasers 2-bromo-2-nitropropane-
1,3-diol (Bronopol) and 5-bromo-5-nitro-1,3-dioxane (Bronidox) may not
be detected by the EU standard method, because they release formalde-
hyde under basic conditions. Formaldehyde (and formaldehyde releasers,
except Bronopol and Bronidox) was detected in 51% (n = 34) of the in-
vestigated products. Total content of formaldehyde in these products was
0.0001-0.0848%. Three of the products, containing ≥0.05% formaldehy-
de, were further analysed for the content of free formaldehyde. The free
formaldehyde content in all 3 products was < 0.05%.

Kathon CG (7.25-12.2 ppm) was present in 3 of the investigated pro-
ducts: 9-0008/433, 9-0009/432 and 9-0011/434. The ratio of CMI:MI
content in these products were 2.6:1, 2.7:1 and 1.4:1 respectively. The
CMI:MI ratio in products containing Kathon CG should be 3:1. This was,
however, not the case with the sample 9-0011/434. It seems that relati-
vely high amount of CMI has metabolized in the product 9-0011/434.

Two of the investigated samples (9-0037/476, 9-0079/457) were found to
contain benzoic acid (0.0026% and 0.0366% respectively); 4-hydroxy-
benzoic acid (0.006-0.042%) was present in 3 samples (9-0030/456,
9-0041/480 and 9-0097/490); and 4 of the investigated samples (9-0092/-
485, 9-0093/486, 9-0095/488 and 9-0097/490) were found to contain
sorbic acid (0.015-0.220%). Salicylic acid was not found to be present in
any of the investigated products.

Four of the samples were found to contain methyldibromo glutaronitril
(0.0100-0.0167%) and 5 samples contained 2-bromo-2-nitropropane-1,3-
diol (0.0124-0.1096%). 5-bromo-5-nitro-1,3-dioxane was not present in
any of the samples. In all the samples, except sample 9-0042/481, the
contents of the brominated preservatives were within the maximum
allowed concentration 0.1%. Sample no. 9-0042/481 contained 0.1096%
2-bromo-2-nitropropane-1,3-diol. As the relative standard deviation of
the method is approximately 12%, this sample has been considered to be
adhering to the maximum allowed concentration.
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The conformity of the preservative labelling on the products with the pre-
servative contents found the present study will be checked by DEPA
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Table 3. Preservative labelling and contents of target preservatives in the investigated products.
NERI

Reg.No.
DEPA

No.
Preservative labelling on the product Preservatives found Concentration %

(m/m)
9-0001 425 Methyl paraben Methyl paraben 0.0718

Ethyl paraben Ethyl paraben 0.0243

9-0002 426 Phenoxyethanol 2-Phenoxyethanol 0.3782
Methyl paraben Methyl paraben 0.2051
Ethyl paraben Ethyl paraben 0.0223
Propyl paraben Propyl paraben 0.0405
Butyl paraben Butyl paraben 0.0158

9-0003 427 Phenoxyethanol 2-Phenoxyethanol 0.4053
Methyl paraben Methyl paraben 0.2814
Ethyl paraben Ethyl paraben 0.0166
Propyl paraben Propyl paraben 0.0636
Butyl paraben Butyl paraben 0.0142

9-0004 428 Methyl paraben Methyl paraben 0.2147
Ethylparaben Ethyl paraben 0.1011
Diazolidinyl urea Formaldehyde 0.0133 (total)

9-0005 429 - 2-Phenoxyethanol 0.0450
Methyl paraben Methyl paraben 0.4022
Ethyl paraben Ethyl paraben 0.0411
Propyl paraben Propyl paraben 0.0258
Butyl paraben Butyl paraben 0.0417
- Formaldehyde 0.0007 (total)
Chlorhexidin digluconate n.a. -

9-0006 430 Phenoxyethanol 2-Phenoxyethanol 0.3669
Parabens Methyl paraben 0.1757

Ethyl paraben 0.0434
Propyl paraben 0.0282
Butyl paraben 0.0418

Imidazolidinyl urea Formaldehyde 0.0003 (total)

9-0007 431 - 2-Phenoxyethanol 0.4236
Methyl paraben Methyl paraben 0.0616
Ethyl paraben Ethyl paraben 0.0135
Propyl paraben Propyl paraben 0.0052
Butyl paraben Butyl paraben 0.0116

9-0008 433 Methyl paraben Methyl paraben 0.2658
Methylchloroisothiazolinone Methylchloroisothiazolinone 8.33 ppm
Methylisothiazolinone Methylisothiazolinone 3.37 ppm

9-0009 432 Methyl paraben Methyl paraben 0.2780
Methylchloroisothiazolinone Methylchloroisothiazolinone 6.28 ppm
Methylisothiazolinone Methylisothiazolinone 2.33 ppm

9-0010 435 Phenoxyethanol 2-Phenoxyethanol 0.1283
Methyl paraben Methyl paraben 1.1292
Ethyl paraben Ethyl paraben 0.0327
Propyl paraben Propyl paraben 0.0166
Butyl paraben Butyl paraben 0.0316

9-0011 434 Methyl paraben Methyl paraben 0.2882
Methylchloroisothiazolinone Methylchloroisothiazolinone 4.25 ppm
Methylisothiazolinone Methylisothiazolinone 3.00 ppm

n.a.: not analysed, n.d.: not detected
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Table 3. Continued.
NERI

Reg.No.
DEPA

No.
Preservative labelling on the product Preservatives found Concentration %

(m/m)
9-0012 436 - Formaldehyde 0.0005 (total)

9-0013 437 Methyl paraben Methyl paraben 0.1758
Ethyl paraben Ethyl paraben 0.1438
Imidazolidinyl urea Formaldehyd 0.0332 (total)

9-0014 438 Phenoxyethanol 2-Phenoxyethanol 0.1332
Methyl paraben Methyl paraben 0.2044
Ethyl paraben Ethyl paraben 0.0052
Propyl paraben Propyl paraben 0.0024
Butyl paraben Butyl paraben 0.0035

9-0015 440 Methyl paraben Methyl paraben 0.1504
Propyl paraben Propyl paraben 0.0098
Dehydroacetic acid n.a. -

9-0016 439 - - -

9-0017 441 Phenoxyethanol 2-Phenoxyethanol 0.1567
Methyl paraben Methyl paraben 0.1131
Ethyl paraben Ethyl paraben 0.0317
Propyl paraben Propyl paraben 0.0154
Butyl paraben Butyl paraben 0.0439

9-0018 442 Methyl paraben Methyl paraben 0.1040
- Propyl paraben 0.0537
- Formaldehyde 0.0001 (total)

9-0019 443 Phenoxyethanol 2-Phenoxyethanol 0.8025
Methyl paraben Methyl paraben 0.2100
Ethyl paraben Ethyl paraben 0.0996
- Formaldehyde 0.0003 (total)

9-0020 444 Phenoxyethanol 2-Phenoxyethanol 0.7478
Methyl paraben Methyl paraben 0.1975
Propyl paraben Propyl paraben 0.0800
- Formaldehyde 0.0009 (total)

9-0021 445 Phenoxyethanol 2-Phenoxyethanol 0.4476
Methyl paraben Methyl paraben 0.2829
Ethyl paraben Ethyl paraben 0.0199
Propyl paraben Propyl paraben 0.0804
Butyl paraben Butyl paraben 0.0172

9-0022 446 Phenoxyethanol Phenoxyethanol 0.4092
Methyl paraben Methyl paraben 0.0478
Ethyl paraben Ethyl paraben 0.0112
Propyl paraben Propyl paraben 0.0059
Butylparaben Butylparaben 0.0124
Methyldibromo glutaronitril Methyldibromo glutaronitril 0.0149
- Formaldehyde 0.0028 (total)

n.a.: not analysed, n.d.: not detected
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Table 3. Continued.
NERI

Reg.No.
DEPA

No.
Preservative labelling on the product Preservatives found Concentration %

(m/m)
9-0023 447 Methyl paraben Methyl paraben 0.0074

Ethyl paraben Ethyl paraben 0.0026
Propyl paraben Propyl paraben 0.0162
Butyl paraben Butyl paraben 0.0030
Diazolidinyl urea, Quaternium 15 Formaldehyde 0.0848 (total)

0.0458 (free)
Hexamidine diisethionate n.a. -

9-0024 449 Methyl paraben Methyl paraben 0.1498
Ethyl paraben Ethyl paraben 0.0402
Propyl paraben Propyl paraben 0.0216
Butyl paraben Butyl paraben 0.0502

9-0025 450 Methyl paraben Methyl paraben 0.1572
Ethyl paraben Ethyl paraben 0.0424
Propyl paraben Propyl paraben 0.0201
Butyl paraben Butyl paraben 0.0409
- Formaldehyde 0.0059 (total)

9-0026 452 Methyl paraben Methyl paraben 0.1375
Propyl paraben Propyl paraben 0.0664
2-Bromo-2-nitropropane-1,3-diol 2-Bromo-2-nitropropane-

1,3-diol
0.0124

- Formaldehyde 0.0179 (total)

9-0027 453 Phenoxyethanol Phenoxyethanol 0.0601
Methyldibromo glutatonitril Methyldibromo glutatonitril 0.0111

9-0028 454 Phenoxyethanol 2-Phenoxyethanol 0.9565
Methyl paraben Methyl paraben 0.1483
Ethyl paraben Ethyl paraben 0.0312
Propyl paraben Propyl paraben 0.0185
Butyl paraben Butyl paraben 0.0375
- Formaldehyde 0.0006 (total)

9-0029 455 Phenoxyethanol 2-Phenoxyethanol 0.7086
Methyl paraben Methyl paraben 0.1860

9-0030 456 Methyl paraben Methyl paraben 0.0758
Propyl paraben Propyl paraben 0.0958
Imidazolidinyl urea Formaldehyde 0.0388 (total)
- 4-hydroxy benzoic acid 0.0062

9-0031 460 Phenoxyethanol 2-Phenoxyethanol 0.1994
Methyl paraben Methyl paraben 0.0735
Ethyl paraben Ethyl paraben 0.0163
Propyl paraben Propyl paraben 0.0094
Butyl paraben Butyl paraben 0.0189

9-0032 463 Methyl paraben Methyl paraben 0.2294
Propyl paraben Propyl paraben 0.0573

9-0033 465 Methyl paraben Methyl paraben 0.3317
Propyl paraben Propyl paraben 0.1592

n.a.: not analysed, n.d.: not detected
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Table 3. Continued.
NERI

Reg.No.
DEPA

No.
Preservative labelling on the product Preservatives found Concentration %

(m/m)
9-0034 466 - 2-Phenoxyethanol 0.4590

- Methyl paraben 0.0801
- Ethyl paraben 0.0194
- Propyl paraben 0.0090

9-0035 468 Methyl paraben Methyl paraben 0.2401
Propyl paraben Propyl paraben 0.1249
Benzyl alcohol n.a. -

9-0036 471 Methyl paraben Methyl paraben 0.1968
Propyl paraben Propyl paraben 0.1587
Imidazolidinyl urea Formaldehyde 0.0333 (total)

9-0037 476 Phenoxyethanol 2-Phenoxy ethanol 0.0914
Methyldibromo glutaronitril Methyldibromo glutaronitril 0.0167
- Benzoic acid 0.0366

9-0038 477 Phenoxyethanol 2-Phenoxyethanol 0.4409
Methyl paraben Methyl paraben 0.1236
Ethyl paraben Ethyl paraben 0.0256
Propyl paraben Propyl paraben 0.0127
- Isobutyl paraben 0.0211
Butyl paraben Butyl paraben 0.0241

9-0039 478 Phenoxyethanol 2-Phenoxyethanol 0.5098
Methyl paraben Methyl paraben 0.1287
Ethyl paraben Ethyl paraben 0.0322
Propyl paraben Propyl paraben 0.0156
- Isobutyl paraben 0.0295
Butyl paraben Butyl paraben 0.0302
- Formaldehyde 0.0510 (total)

0.0106 (free)

9-0040 479 Methyl paraben Methyl paraben 0.1607
Propyl paraben Propyl paraben 0.0619
2-Bromo-2-nitropropane-1,3-diol 2-Bromo-2-nitropropane-

1,3-diol
0.0203

- Formaldehyde 0.0022 (total)

9-0041 480 Methyl paraben Methyl paraben 0.1608
- Ethyl paraben 0.0072
Propyl paraben n.d. -
- 4-hydroxy benzoic acid 0.0275

9-0042 481 Phenoxyethanol 2-Phenoxyethanol 0.2748
Methyl paraben Methyl paraben 0.1962
Ethyl paraben Ethyl paraben 0.0103
Propyl paraben Propyl paraben 0.0074
Isobutyl paraben Isobutyl paraben 0.0149
Butyl paraben Butyl paraben 0.0062
2-Bromo-2-nitropropane-1,3-diol 2-Bromo-2-nitropropane-

1,3-diol
0.1096

- Formaldehyde 0.0054 (total)

9-0043 482 Methyl paraben Methyl paraben 0.1255
Propyl paraben Propyl paraben 0.1047
Imidazolidinyl urea Formaldehyde 0.0194 (total)

n.a.: not analysed, n.d.: not detected
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Table 3. Continued.
NERI

Reg.No.
DEPA

No.
Preservative labelling on the product Preservatives found Concentration %

(m/m)
9-0044 483 Phenoxy ethanol 2-Phenoxyethanol 0.0812

Methyldibromo glutaronitril Methyldibromo glutaronitril 0.0100
- Formaldehyde 0.0004 (total)

9-0045 484 Phenoxyethanol 2-Phenoxyethanol 0.3573
Methyl paraben Methyl paraben 0.0695
Ethyl paraben Ethyl paraben 0.0140
Propyl paraben Propyl paraben 0.0093
Isobutyl paraben Isobutyl paraben 0.0080
Butyl paraben Butyl paraben 0.0147
- Formaldehyde 0.0001 (total)

9-0077 448 - 2-Phenoxyethanol 0.0228
Methyl paraben Methyl paraben 0.2778
Propyl paraben Propyl paraben 0.0516
Chlorphensin n.a. -
Sodium dehydroacetate n.a. -

9-0078 451 Phenoxyethanol 2-Phenoxyethanol 0.4256
Methyl paraben Methyl paraben 0.2226
Propyl paraben Propyl paraben 0.1231
Imidazolidinyl urea Formaldehyde 0.0197 (total)

9-0079 457 Methyl paraben Methyl paraben 0.0887
Propyl paraben Propyl paraben 0.1192
Diazolidinyl urea Formaldehyde 0.0499 (total)

0.0234 (free)
Sodium benzoate Benzoic acid 0.0026

9-0080 458 Methyl paraben Methyl paraben 0.2010
Propyl paraben Propyl paraben 0.0224
- Formaldehyde 0.0002 (total)
Triclosan n.a. -

9-0081 459 - - -

9-0082 461 Methyl paraben Methyl paraben 0.1942
Propyl paraben Propyl paraben 0.0492
- Formaldehyde 0.0001 (total)

9-0083 462 - - -

9-0084 464 Methyl paraben Methyl paraben 0.2235
Propyl paraben Propyl paraben 0.0547

9-0085 467 Methyl paraben Methyl paraben 0.2115
Propyl paraben Propyl paraben 0.1671
Butyl paraben Butyl paraben 0.0999
Imidazolidinyl urea Formaldehyde 0.0298 (total)

9-0086 469 Methyl paraben Methyl paraben 0.2953
Propyl paraben Propyl paraben 0.2057
Imidazolidinyl urea Formaldehyde 0.0326 (total)
2-Bromo-2-nitropropane-1,3-diol 2-Bromo-2-nitropropane-

1,3-diol
0.0396

n.a.: not analysed, n.d.: not detected
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Table 3. Continued.
NERI

Reg.No.
DEPA

No.
Preservative labelling on the product Preservatives found Concentration %

(m/m)
9-0087 470 - Formaldehyde 0.0005 (total)

9-0088 472 Phenoxyethanol 2-Phenoxyethanol 0.3711
Methyl paraben Methyl paraben 0.2592
Ethyl paraben Ethyl paraben 0.0172
Propyl paraben Propyl paraben 0.1674
Butyl paraben Butyl paraben 0.0209
Imidazolidinyl urea Formaldehyde 0.0220 (total)
2-Bromo-2-nitropropane-1,3-diol 2-Bromo-2-nitropropane-

1,3-diol
0.0163

9-0089 473 - Formaldehyde 0.0003 (total)

9-0090 474 Phenoxyethanol 2-Phenoxyethanol 0.4179
Methyl paraben Methyl paraben 0.1742
Chlorphensin n.a. -

9-0091 475 Methyl paraben Methyl paraben 0.1622
Propyl paraben Propyl paraben 0.1053
Butyl paraben Butyl paraben. 0.0372
Chlorphensin n.a. -

9-0092 485 Phenoxyethanol 2-Phenoxyethanol 0.5138
Methyl paraben Methyl paraben 0.3409
Propyl paraben Propyl paraben 0.1649
Benzyl alcohol n.a. -
Potassium sorbate Sorbic acid 0.2193
- Formaldehyde 0.0003 (total)

9-0093 486 Phenoxyethanol 2-Phenoxyethanol 0.5246
Methyl paraben Methyl paraben 0.1383
Ethyl paraben Ethyl paraben 0.0296
Propyl paraben Propyl paraben 0.0141
Butyl paraben Butyl paraben 0.0319
Cetrimonium bromide n.a. -
- Formaldehyde 0.0005 (total)
Polysorbate Sorbic acid 0.2193

9-0094 487 - 2-Phenoxyethanol 0.5886
Methyl paraben Methyl paraben 0.1972
Propyl paraben Propyl paraben 0.1543
Benzyl alcohol n.a. -

9-0095 488 Phenoxyethanol 2-Phenoxyethanol 0.5252
Methyl paraben Methyl paraben 0.3028
Propyl paraben Propyl paraben 0.1589
Benzyl alcohol n.a. -
Potassium sorbate Sorbic acid 0.2207
- Formaldehyde 0.0003 (total)

9-0096 489 Propyl paraben Propyl paraben 0.1765
n.a.: not analysed, n.d.: not detected
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Table 3. Continued.
NERI

Reg.No.
DEPA

No.
Preservative labelling on the product Preservatives found Concentration %

(m/m)
9-0097 490 Phenoxyethanol 2-Phenoxyethanol 0.6711

Methyl paraben Methyl paraben 0.0753
Ethyl paraben Ethyl paraben 0.0254
Propyl paraben Propyl paraben 0.0097
Isobutylparaben Isobutylparaben 0.0152
Butyl paraben Butyl paraben 0.0082
- 4-Hydroxy benzoic acid 0.0417
- Sorbic acid 0.0113

9-0098 491 Phenoxyethanol 2-Phenoxyethanol 0.7918
Methyl paraben Methyl paraben 0.2307
Ethyl paraben Ethyl paraben 0.0500
Propyl paraben Propyl paraben 0.0351
- Isobutylparaben 0.0481
Butyl paraben Butyl paraben 0.0470
- Formaldehyde 0.0005 (total)

n.a.: not analysed, n.d.: not detected
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Appendix 1

Method for the analysis of 2-methyl-4-isothiazolin-3-one
(MI) and 5-chloro-2-methyl-4-isothiazolin-3-one (CMI)
in cosmetic products

1. Scope and Field of Application:
This method is used for the determination of Kathon CG (1: 3 mixture of
MI and CMI) in cosmetic products. The method is suitable for analytical
control of maximum allowed concentration of Kathon CG (15 ppm) in
cosmetic products.

2. Principle
The sample is suspended in methanol/0.4% acetic acid and treated with
ultrasound to get a homogeneous suspension. The sample suspension is
filtered and analysed by HPLC employing UV detection.

3. Reagents
3.1 Water, Millipore.
3.2 Acetic acid, analytical grade
3.3 0.4% acetic acid: 4 ml acetic acid (3.2 ) diluted to 1000 ml in a

volumetric flask.
3.4 Acetonitrile, HPLC grade
3.5 Methanol, HPLC grade
3.7 Eluent 1: acetonitrile/methanol/0.4% acetic acid (10/10/80)
3.8 Kathon CG 1.54% from Rhom & Haas (NERI No. 2306-07):

0.385% MI and 1.155% CMI.
3.9 Stock solution of Kathon CG: Ca. 0,3 g Kathon CG is weighed

accurately in a 10 ml measuring flask, and filled up to the mark
with methanol/0.4% acetic acid (20/80).
Stock solution is stable for 1 week, when stored at 4°C

3.9 Calibration standard solutions: Stock solution of Kathon CG (3.9)
was diluted in methanol/0.4% acetic acid (20:80) as described
below:
0,25 ml stock solution in a 2 ml volumetric flask
0,25 ml stock solution in a 5 ml volumetric flask
0,25 ml stock solution in a 10 ml volumetric flask
0,25 ml stock solution in a 25 ml volumetric flask
0,25 ml stock solution in a 50 ml volumetric flask
Calibration standard solution should be prepared fresh every
day.
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When 0.30000 g Kathon CG is weighed for stock solution, the concen-
trations of MI and CMI in the calibration standard solutions will be as
follows:

2 ml volumetric flask will contain 57.75 ppm Kathon CG (14.4
ppm MI and 43.3 ppm CMI)
5 ml volumetric flask will contain 23.10 ppm Kathon CG (5.8
ppm MI and 17.3 ppm CMI)
10 ml volumetric flask will contain 11.55 ppm Kathon CG (2.9
ppm MI and 8.7 ppm CMI)
25 ml volumetric flask will contain 4.62 ppm Kathon CG (1.16
ppm MI and 3.47 ppm CMI)
50 ml volumetric flask will contain 2.31 ppm Kathon CG (0.58
ppm MI and 1.73 ppm CMI)

4. Apparatus, Glass- and Plasticware
4.1 Normal laboratory glass- and plasticware
4.2 Ultrasonic bath
4.3 HPLC system with UV-detector: Waters 616 pump, Waters 717

autosamplers, Waters 996 PDA detector, Millenium 3.2.0 soft-
ware for control of HPLC system and chromatographic data.

4.4 HPLC-column: Hypersil 5 (C 18), particle size 5 µm, stainless
steel 250 mm x 4.6 mm, from Phenomenex, precolumn packed
with C18 silica.

4.5 Sartorius SRP 25 filter, 0.45µ

5. Sample preparation
- mix the sample well before use
- weigh accurately ca. 2.00g ± 0.1g sample in a 25 ml volumetric

flask, and add ca. 20 ml methanol/0.4% acetic acid (20:80)
- treat the sample by ultrasound for 10 min
- fill the measuring flask up to the mark and shake well
- filter the sample using a membrane filter (4.5)
- analyse the filtrate by HPLC for the MI and CMI content
All the samples should be prepared in duplicate. The sample ex-
tracts should be analysed within 24 hours.

6. Analysis
The samples and the calibration standards were analysed by HPLC under
following conditions
Column temperature: 22°C
Run: Isocratic
Flow: 1.0 ml/min
Eluent: Methanol/acetonitril/0.4% acetic acid (10:10:80)
Injection volume: 25 µl
Run time: 20 min
Detection wavelength: 275 nm
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For the preparation of calibration curve, all of the calibration standard
solution should be analysed each day in the beginning and at the end of a
run. In the sample set suitable calibration standard solution should be
bracketed, i.e. suitable calibration standard solution(s) should be run after
every 3-4 samples.

7. Calculation
Prepare the calibration curves for the preservatives using amounts of MI
and CMI in calibration solutions and corresponding detector response
(area count of chromatographic peak). From the area counts of a sample
peak and the peak of a standard preservative solution, the concentrations
of MI and CMI are calculated as follows:

µg/mg (ppm)MI or CMI concentration in the sample =
AxCxE

BxD

Where
A: Area count of MI or CMI in the sample
B: Area count of MI or CMI in the standard solution
C: Concentration of MI or CMI (µg/ml) in the standard
D: Amount of the sample weighed
E: Total volume of the sample (ml)
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Appendix 2

Method for the analysis of methyldibromo glutaronitrile
(BCB), 2-bromo-2-nitropropane-1,3-diol (Bronopol) and
5-bromo-5-nitro-1,3-dioxane (Bronidox) in cosmetic
products

1. Scope and Field of Application:
This method is used for the determination of methyldibromo glutaroni-
trile (BCB), 2-bromo-2-nitropropane-1,3-diol (Bronopol) and 5-bromo-5-
nitro-1,3-dioxane (Bronidox) in cosmetic products. The method is suita-
ble for the analytical control of maximum allowed concentrations of all
the three substances (0.1 %) in cosmetic products.

2. Principle
The sample is suspended in 80% methanol and heated at 60°C to get a
homogeneous suspension. The sample suspension is filtered and analysed
by HPLC employing reductive electrochemical detection.

3. Reagents
3.1 Water, Millipore.
3.2 Methanol (Lichrosolv, gradient grade, Merck)
3.3 80% methanol: Dilute 80 ml methanol (3.2) to 100 ml with water
3.4 Acetone, HPLC grade (Fluka)
3.5 Methanol, HPLC grade
3.6 Sodium sulfate, water free (Pro analysis, Merck)
3.7 Sodium chloride (Pro analysis, Merck)
3.8 HPLC mobile phase
3.8.1 Aqueous sodium sulfate 71 g/L
3.8.2 Aqueous sodium chloride 11.6 g/L
3.8.3 Mobilphase: Transfer 400 ml acetone (3.4), 40 ml sodium sulfate

solution (3.8.1) and 10 ml sodium chloride solution (3.8.2) in a
1000 ml volumetric flask, fill up to the mark with water and mix.

3.9 2-Bromo-2-nitropropane-1,3-diol (Bronopol, NERI No. 459)
3.10 5-Bromo-5-nitro-1,3-dioxane (Bronidox, NERI No. 1208)
3.11 Methyldibromo glutaronitrile (BCB, NERI No. 2263)
3.12 Stock solution of preservatives Bronopol, Bronidox and BCB
3.12.1 Accurately weigh approximately 0.2 g Bronopol in a 100 ml vo-

lumetric flask, fill up to the mark with 80% methanol (3.3) and
mix

3.12.2 Accurately weigh approximately 0.2 g Bronidox in a 100 ml vo-
lumetric flask, fill up to the mark with 80% methanol (3.3) and
mix

3.12.3 Accurately weigh approximately 0.2 g BCB in a 100 ml volume-
tric flask, fill up to the mark with 80% methanol (3.3) and mix
The stock solutions are stable for 1 week at 4°C
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3.13 Calibration standard solutions
3.13.1 Transfer 10 ml Bronopol solution (3.12.1), 3 ml Bronidox soluti-

on (3.12.2) and 3 ml BCB solution (3.12.3) in a 25 ml volumetric
flask and fill up to the mark with 80% methanol (3.3)

3.13.2 Transfer 1 ml. of 3.13.1 in a 2 ml volumetric flask and fill up to
the mark with 80% methanol (3.3)

3.13.3 Transfer 1 ml. of 3.13.1 in a 5 ml volumetric flask and fill up to
the mark with 80% methanol (3.3)

3.13.4 Transfer 1 ml. of 3.13.1 in a 10 ml volumetric flask and fill up to
the mark with 80% methanol (3.3)

3.13.5 Transfer 1 ml. of 3.13.1 in a 25 ml volumetric flask and fill up to
the mark with 80% methanol (3.3)

3.13.6 Transfer 1 ml. of 3.13.1 in a 50 ml volumetric flask and fill up to
the mark with 80% methanol (3.3)
Calibration solutions should be prepared fresh every day.

Depending upon the amount of preservatives weighed (3.12), the cali-
bration range for the preservatives will be:

Bronopol: approximately16-800 ppm
Bronidox: approximately 4.8-240 ppm
BCB: approximately 2.4 -120 ppm

4. Apparatus, Glass- and Plasticware
4.1 Normal laboratory glass- and plasticware
4.2 Waterbath at 60±1°C
4.3 HPLC system: Waters 616 pump, Waters 717 autosamplers,

Millenium 3.2.0 software for control of HPLC system and chro-
matographic data, and Waters SAT/IN Modul.

4.4 Electrochemical detector from Bioanalytical System BAS LC-4B
amperometric detector with Gold working electrode and Silver
reference electrode

4.4 HPLC-column: Zorbax C8, particle size 5 µm, stainless steel 250
mm x 4.6 mm, from Knauer, precolumn packed with C8 silica.

4.5 Sartorius SRP 25 filter, 0.45µ

5. Sample preparation
- mix the sample well before use
- weigh accurately ca. 2.00g ± 0.1g sample in a 25 ml volumetric

flask, and add ca. 20 ml 80% methanol (3.3)
- heat the mixture in a shaking waterbath (60±1°C) for 10 min
- fill the volumetric flask up to the mark and shake well
- filter the sample using a membrane filter (4.5)
- analyse the filtrate by HPLC for Bronopol, Bronidox and BCB

contents.
All the samples should be prepared in duplicate. The sample extracts
should be analysed within 24 hours.
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6. Analysis
The samples and the calibration standards were analysed by HPLC under
following conditions
Column temperature: 40°C
Run: Isocratic
Flow: 1.0 ml/min
Eluent: Mobile phase 3.8.3
Injection volume: 10µl
Run time: 20 min
Measuring potential: −0.5 V (reductive)

Note: Electrochemical detector is very sensitive to small changes in ex-
perimental parameters, it may take 2-3 hours for stabilisation of detector
response after certain change made in experimental parameters. Mobile
phase before use should be well sparged by He, and that should also be
continuously sparged by He during the run.

For the preparation of calibration curve, all of the calibration standard
solution should be analysed each day at the start and at the end of a run.
In a sample set, suitable calibration standard solutions should be bracke-
ted, i.e. suitable calibration standard solution(s) should be run after every
3-4 samples

7. Calculation
Prepare the calibration curves for the preservatives using amounts of each
preservative in calibration solutions and the corresponding detector re-
sponse (area count of the chromatographic peak).

From the area counts of a sample peak and the peak of a standard preser-
vatives, the contents of the preservative in a product is calculated as
follows:

%C
AxDxEx

BxMx x
= 100

1000 1000

Where,
C: Concentration of a preservative
A: Area count of the preservative peak in the sample chromatogram
B: Area count of the peak of the standard preservative solution
D: Concentration (µg/ml) of the standard
M:Amount of sample (g)
E: Total volume of the sample solution
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