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ABSTRACTS

Objectives: Preservatives, suspected to be endocrine disrupting chemicals, are widely used in feminine hygiene
products for the prevention of deterioration. Information regarding the usage patterns of feminine hygiene
products and the concentrations of preservatives in these products is limited. The present study was conducted
to investigate the use of feminine cleansers among Korean women and quantify the concentration of
preservatives in feminine cleansers.

Methods: Approximately 500 women were recruited from the city of Busan in August 2017 and a questionnaire
survey was conducted on the use of feminine cleansers. Several major feminine hygiene products (n=69) were
identified and selected for analysis of 22 preservatives. Following appropriate preparation, the products were
analyzed by HPLC/DAD.

Results: Over 70% of the participating women used at least one feminine cleanser. Marital status and parity were
associated with the frequency of use. Liquid was most frequently used form of feminine cleanser (66.6%). The
greatest proportion of subjects answered that they use it ‘one to two times per week’ (36.5%). Among the 69
feminine cleansers, benzoic acid, sorbic acid, phenoxyethanol, and methyl paraben were detected at 144-4,428
ug/g, 195-1,470 pg/g, 269-4,237 pg/g, and 625-4,901 pg/g, respectively. BA was the most frequently detected
(46.4%)).

Conclusions: In the present study, the characteristics of feminine cleanser use among Korean women were
investigated. Based on an analysis of preservatives in the feminine hygiene products, one product was
determined to exceed the maximum authorized concentration of MeP (0.4%). Our results will help refine
exposure and risk assessment for toxic chemicals in feminine cleansers.
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2N BEAE SEe] AMggel Also] B

2:5_]_— 596‘ =z 22 &Q. A{XJ ]_0:11;]_2) E—‘—Z‘ﬂ %;g%
SHE T A BEA 24 Tlol=eikle H
sto] FAl Aol Thsd = TR AAs
08 HFEZ F  2-methyl-4-isothiazolin-3-one
(MIT), benzisothiazolin-3-one (BIT), 2-n-octyl-4-
isothiazolin-3-one (OIT), methylparaben (MeP), ethyl-
paraben (EtP), propylparaben (nPrP), butylparaben
(nBuP), benzoic acid (BA), 2-bromo-2-nitropropane-
1,3-diol (Bronopol), 2-mercaptobenzothiazole (MBT),
2-bromo-2-(bromomethyl)-pentanedinitrile  (methyl-
dibromo glutaronitrile: MDBGN), phenoxyethanol
(PE), triclocarban (TCC), sorbic acid (SA), dehydro-
acetic acid (DHA), 2-hydroxybenzoic acid (HBA),
benzyl alcohol (BezA)2 Sigma-Aldrich (St. Louis,
MO, USA)ollA F+43F3AT). 5-chloro-2-methyl-4-

isothiazolin-3-one  (CMI)< Santa Cruz Bio-
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technology Inc. (Santa Cruz, CA, USA)IA ¢35}
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of wet AYHAA A ofFol SAFCE F
23k 2}o]7} AATHTable 2). PIE}F = A3 AA
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2733 0] gle Aol 501 (21.5%)08 71 &A1 o
AR AA AFEAE Yo H|wd E=UTHTable 2).
Ve webr] Y AA AR ARol= R
g xpo]7h UATHTable 2). EAMAd 0] e Al
SollA G AA ARl U= ARl 1939
(63.1%), AFEAF] = ARl 109 (36.1%)°15
ARk, 220 e AR SOl oA AA AL
|73 0] e Aol 1607 (80.8%), AH&7E o] ¢l
= ARe] 389 (19.2)2.2 E4HEdo] e ARkl
Sl AR o33 2R ARg7dF o] RIMSITH Table 2).
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Table 1. Characteristics of the study subjects

Variables Categories N %

<19 50 10

20-29 161 322

Age 30-39 128 25.6

40-49 88 17.6

>50 73 14.6

. Single 267 534

Marital status .

Married 233 46.6

. No 302 60.4
Parity

Yes 198 39.6

Total 500 100

J Environ Health Sci 2018; 44(2): 115-123
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Table 2. Use of feminine cleansers by demographic characteristics

Use of feminine cleanser N (%)

v Ref.
No Yes
. Single 97 (36.3) 170 (63.7) 13.255%*
Marital status .
Married 50 (21.5) 183 (78.5) (»p=0.000)
Childbirth No 109 (36.1) 193 (63.1) 16.458* This study
experience Yes 38 (19.2) 160 (80.8) (»p=0.000)
Total 147 (29.4) 353 (70.6)
. Single 100 (63.7) 57 (36.3) 5.674*
Marital status .
Married 127 (51.6) 119 (48.4) (p=0.017) Kim and Kim
. No 115 (60.8) 74(39.2) 2.955 2015
Parity
Yes 112 (52.3) 102 (47.7) (»p=0.086)

AARAAE AL P FH Qolog= B
2ok NS 5517 w48, 32.7%), 34
A e B2, 293%), ek o

AL sl (2569, 72.5%), AT sl (59
g, 16.7%)E= 80l BUTH

A ARSSHE o293 AA1 Ao 2s HAP A,
2A, Az F)el 7P BWAIL(245H, 66.6%),
AE)Feol 2 vo= EUUTtHT7H, 20.9%) (Table
3). ARERIER = F 1~28] ARS- -§5He] 12998 (36.5%)
o7 7P% =, 3k 13] o] Ah90M, 25.5%), ¥
1~33) (424, 11.9%) <08 Yebgth ALgske o
APl Ae 139 10958 &4 2712k $Eet
Abo] (1239, 50.2%) 7S B3k, 10094 4
71979, 39.6%), 500952 5 271 (208, 8.2%)
o2 YETh Z(AH)P ] ARHeEE 133
1009442] 54 2718kl -$5s Aol (327, 41.6%)
7P Bk, 10948 B 271215, 27.3%), 500
g A 2711798, 22.1%) <082 A
(Table 3).

o o

2. {8 AN 0] ERE 2EN 24 dnt

2 Aol e AR LoD, F44d, Ad
A 2 HE== Table 40 YeRNATE 32|
69719 A|E FollA BAH BEA 22F 7124 BA,
SA, PE, MeP, BezA, HBA, TCS 5 77) 44 A
25Ut AEHEE BA (327), SA (127), PE (9
7), MeP (971), BezA (37), HBA (37), TCS (1
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A5 74, 9L 214 F 84, 7l AES 41
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Table 3. Patterns of the use of feminine cleansers among the study subjects

Variables Categories N %

Liquids (gel, lotion, essence, etc.) 245 66.6

Foams 77 20.9

o Tablets 24

Type of feminine cleansers .

Wipes 8 22

Sprays 1.1

Soaps, powders, etc. 25 6.8

More than once a day 90 25.5

Three to six times a week 12 3.4

. One to two times a week 129 36.5

Ffr:r?llil[?ir:g;ile a.lrllsseer(s)f One to three times a month 42 11.9
Less than once a month 34 9.6

Sometimes 20 5.7

Nonresponse 26 7.4

The size of a 10-won coin 123 50.2

The size of a 100-won coin 97 39.6

The amount of liquids type used The size of a 500-won coin 20 8.2
More 0.8

Nonresponse 1.2

The size of a 10-won coin 21 273
The size of a 100-won coin 32 41.6

The amount of foams type used The size of a 500-won coin 17 22.1
More 6 7.8

Nonresponse 1.3

Wi

fo] Wi 7FsAdel Ak $- Aelrs A
E1 AR 7R o] AGHAA AHE Aol hah
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Table 4. Limit of detection, linearity, precision and accuracy of preservatives analysis method

MIT Bronopol CMI BIT BezA PE
LOD (ug/g) 0.91 1.34 2.06 2.14 3.72 1.93
R? 0.999 0.999 0.999 0.999 0.998 0.999
RSD (%) 5.5 10.7 8.5 5.4 7.1 5.6
Accuracy (%) 102.1 104 101.2 1013 109.9 105
SA BA MeP DHA HBA MBT
LOD (ng/g) 1.07 0.87 2.66 1.52 1.59 1.66
R? 0.999 0.999 0.999 0.999 0.999 0.999
RSD (%) 6.0 6.3 7.1 6.8 7.0 4.6
Accuracy (%) 106.4 100.3 104.0 97.0 107.4 105.2
EtP MDBGN iPrP nPrP iBuP nBuP
LOD (ng/g) 0.46 25 0.13 0.64 1.63 1.8
R? 0.999 0.999 0.999 0.999 0.999 0.999
RSD (%) 33 10.1 5.9 24 14.6 21.5
Accuracy (%) 108.4 1122 98.1 102.2 106.5 95.4
BezP OIT TCC TCS
LOD (ng/g) 0.64 1.73 1.12 1.38
R? 0.999 0.999 0.999 0.999
RSD (%) 3.0 47 5.8 0.8
Accuracy (%) 95.9 100.6 100.1 100.8

RSD: relative standard deviation

AAH A, 2A, AAlZ)0] 2457 (66.6%) O& 7+
23 AEHE) 7749(20.9%), 2ok 99(2.4%), E
73 8H(2.2%), 2=Zdo] 49(1.1%) “°|tK(Table
3). "l=elA] 1990 5E] 20003 th7kA] AR oA
AA-EF ARGl A3 AL AFE BH, 04*“1 2
ZYo]E AREShE vl &) 10~15%, ElfFES AMS-
sh= Mgl 4%, FPEE ARShE ngOl 23%,
YL ARSI B8] 15~32%, FARAE ALE
sl BlEo] 15~32% ki BHAEATE) 2ARA] 7]
oF QIF-574, AR 59 Afo|7t 7] wieel| ¢
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g oo oA AHEEES HE
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36.5%)7t 7Fd BAIL, 3T 13] o909, 25.5%),
3 2ol 1~33] (42, 11.9%), 3 29 18] v]vh34
. 9.6%), 7FEA (20, 5.7%) oItk A A
A AFER T 1-23] ARgolv F 13] AR F

35 sl 2
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Table 5. Concentrations of the selected preservatives in feminine cleansers (jg/g)

BezA PE SA BA MeP HBA TCS
N 3 9 12 32 9 3 1
Total Detection rate (%) 43 13.0 174 46.4 13.0 43 1.4
(N=69) Mean 1,855 1,661 722 1,969 1,823 830 2,083
T Ry e o
N 2 7 8 20 7 3 1
Jell Detection rate (%) 5.7 20 229 57.1 20 8.6 29
(N=35) Mean 2,285 1,685 695 2,045 2,099 830 2,083
Raee 0 ow e s a0 e 2P
N 1 1 1 4 1
. Detection rate (%) 11.1 11.1 11.1 444 11.1
Tissue
(N=9) Mean 1 ,Zg 1
Range 995 1,049 1,420 2755 625
N 1 3 7
Detection rate (%) 4.8 143 33.3
Form
(N=21) Mean 562.4 1,901.4
389 144
Range 1,997 79 3012
N 1 1
Etc Detection rate (%) 25 25
(N=4) Mean
Range 1,880 1,094

N: number of detected samples
Range: the minimum and maximum concentration range of detected samples

g A7E oY AR 5 BEE g4HAA 7, wof sPEH o A= lon, sPdEyel 3
N, AR 5 gAY AA ] AR ol et AlE BEA Q] AME7IES BAE 0.5% A F A
HE mlotete] Rasigit. 22y B A+E £F o AFL 2.5%), SAE 0.6%, THHlF(MeP,
slo] FUollA FPE T ATE BF EZA ) EtP, nPrP, iPrP, nBuP, iBuP, BezP)= ©E2 7
AFeRs S POE AN AojEg v oll= 0.4%, &8t AR Z9ole 0.8%, PE
2 A S txEdta Brlde offn. 3% = 1%, TCSE 03% AF 5 Aol A& Al

A AA S BEA ol st =7F 7o 9 , %IOCEPE(*EEJM A9, Ho]2=vet, T

g FEE HEiMe A=l A =&dE ol dg ALlgt AFedl= AR FA)), BezAE 1%,
A 2 eZ2A5 A7t Zest) HBAE 0.50/& =] Jot

AR AFoME AERZ7L HoldA @2 BHE

2. {¥F AN 0 ERE EEN 24 Al Edo] AEH Z97F dA=EA. e Azl

2 Aol A f/%l 6971l A AA AFE F A BezAo°l, 3711¢] AlFollA PE°], 117H<] AlFellA
sPEHOA Ast AME7ES 23 Al QA SA7}, 47le] AEdA BA7E, F AFNA MePo)
3 A= 1740; MeP AME71521 04%S %33 AZE Ao, AFE 2ol ANEFA = @2 E2o]

0.49%7} AEEALt. AHAA = SHFFOZ B+ ATk WHHE AFel R} S YA HEE
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