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£ 9F: 2022 9 1 dof A 11 F7HA] 0% 2l #AHE & 81 e $AsT EUEAL vwsy] s
A& 7SS Fxotglew pH, AR, %E-Lé?—(‘a‘ HlA, e, STElE 9 =2) 9 {f¢Z ey
stk =4 sholch 7 AT} pH 7.9 ~ _2, ot AR 17.6% o] goH ‘rr‘j/] Phel= A AEHA gt
AA NRS F54 Fda2 9 0.104 ug/g, H] 0.035 ug/g, 7F=& O. 002 ug/g, PEIE 0.048 ugl/g, =<
0.0003 ug/g= "SHAFE A= Sol TS i olA AAS FE7E F 20 ug/g, ¥4 10 ugl/g, ItEE

5 ug/g, LEIE 10 ug/g U =2 1 ug/g B} mj¢- F2 2302 ﬁ%ﬂﬁil‘%.

Abstract: A total of 81 handmade soaps on sale on the market were collected from January to November 2022. To compare
quality characteristics, all ingredients were referred to, and the pH, dry reduction, heavy metals (lead, arsenic, cadmium,
antimony, and mercury), and contents of free alkali were measured. All soaps had a slightly alkaline pH of 7.9 to 11.2,
average drying loss was 17.6%, and free alkali was hardly detected. The average values of all heavy metals were 0.104
1glg for lead, 0.035 pg/g for arsenic, 0.002 (g/g for cadmium, 0.048 1g/g for antimony, and 0.0003 (g/g for mercury.
The results of handmade soap were below the recommended in regulations on safety standards for cosmetics of Ministry
of Food and Drug Safety.

Keywords: handmade soap, harmful substances, allergenic materials, cosmetics

LM 2 WRE RS fAIBHs dlefl dxpHel Bae
TR Aer)se stel] gigh Wad AR F
S Al Rt vsk 4%1 wah A7l §A 3, £ lo} wrgs §2] W BEE 93 AE
EL 23S 98] AgEHE B0 Aol WS 31 g,

o2 Z}E‘J E N AL i *HIXH LGS 55 Hl = 2eRE /\Fgﬂoi A, Ao Bl ofst

317] $lste] Abg =T} Weh AEE] Z)sske
THIl. 53, el iRk o somsE o

it %0 J
OH

7127} BRE Fe 18 ~ 194]7] Alo]2 LA
Hji=o] 2as} wh= 7_]‘_§ ©z]9] 3fsl zAJo] vlER|a,

BT (NaxCOs) Al O 2 AR ERNaOH) 2] e

T F AAF (e-mail: marsl24@korea.kr) AAto] Zhsdl A RAA BT wEA] HgE 4= QLITH3]

call: 051-309-2842



A - o]l -

214

Bt Alo] StolE St Abghe APgAIRA, 4
MRS A T AVERILE ol AR Aol AAE 7]
2] 2019 B2k uleo] TS 2] AAsIdT S48
S| 5Aske 2k QA 9 - fok Sl= B4, ol 5 of
ARFES O A Heo] s Aol
Yska AHo] obdstehn delxl AES 3] AlAskic

A T A AR A g

E G5l S4shuld), S 5

2§, R A 8)me Fa) HEYD olSrhe

2 GAgshed] fabrt Qlek Bas giks). olof A

sholl weby] TS clokt BUEAS 71 HieE

AT 5 Q] A 2REEe] B} 2700
Wlo] FAsPA Aol AAsH] Alakskic

SAMIRY EA o] HAH Gl BRI} Tl
o w2000 W o FAFEOR BREY shgule
W goR shgEoR ARR Hl, SHYE AYHE
AAIS] 282 wok An|At AE) AMgE Ao T
U fale] Shy oltg Sheld 4 oAl =ik

Selutehs TSR QbiZlE Sol Bk FR(AECl
FOPHA 1A ARB-17E) OH BB AT S gl
A 9 ApgAe) Alete] Wagh Ul e A871ES
AgakaT), TBYE AR Ao RO B RelEs] §
MM SEAJO] e TAAREClORERPA T 4202233
B)0] wel Aofuhi= ABAIA 001% Zak ALG F ]
OH) SR AREOIA 0.001% 23k 31 & 4 sFgEel =
Aol BEBE 71 - EASHES | okt 2 uliro] 7]
54 Bk ofjet obae] SR 3l Belsta Slos)

B AMSRLEL ol e, Aol X TEsh =
Z5)7) uhiol Qb Shui whS Faslch 3 Hlee)
e} ARgo Q8] <ol 47 Fol Hol WAoo
2 wleo] B o] A YL F57} kst 5
of YA AJE SolAl HIHE AMg A WAl 2 g
2 4] SRethe GTATI0j9} vltee] ARt o)
48 AFE Eo QP WrhEe] WaEsm gk

S, wlieol] et whe Sl ATolE B di
£ 9E Agio] FHE vl &5 L Age] A 27
Kol

AS] QFEAel dhE 2t 47 2

BN
N
cl;?l: o

B ATE AR EEE Ay on F95Y
2 2ASIET, fRUTE Y FEACE 7IER, vk
Ve, )2 77| RAPEE olgslol 4E W APl

sl ok e] 4, A9 Al 3 %, 2023

25l -

oF5}

o

g
HEE At 5 FAmPEY FM R A A
3L

211 M=
2022 ' 1 FHE 2022 | 11 G7RA] AlSollA ol aL
e PulE T FARPRFE APREEEAR 9=, Edl

TS F3l 81 7| AlEE skl Aol ARt

212, H=F 2 Aef

F34 Halg Aekozt $3
(60%, Osaka Co. Ltd., Japan), &4K35%, Osaka Co. Ltd.,
Japan), E41(48%, Merck, Germany), 5-7LC-MS grade,
Merck, Germany)& ARESISITE S5 4 913 &2
8ol.O [CP-multi-element standard solution X VI (Sb, As, Be,
Cd, Ca, Cr, Co, Cu, Fe, Pb, Li, Mg, Mn, Mo, Ni, Se, Sr, Tj,
V, Zn) (100 mg/L, Merck, Germanyy& AL-3k9om] 4o
2 mercury ICP standard (1,000 mg/L, Merck, Germany) 2
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Table 1. Conditions of ICP-OES Spectrometer

Parameters Conditions
Pb : 220.353
As : 193.696
Wavelength (nm)

Cd : 228.802

Sb : 206.836
RF power (Watts) 1400
Plasma gas folw (L/min) 17
Sample flow rate (L/min) 1.50
Nebulizer gas flow (L/min) 0.50
Auxiliary gas flow (L/min) 0.2
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Table 2. Atomized Method Setting of Mercury Analyzer
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Atomize Method Setting

Heat temp Flow Heat time Slope time Start duty Max duty
(O (L/min) (s) () (o) (%0)
Dry 0 0.00 0 0 0 0
1™ Decomposition 180 0.40 120 120 5 10
2™ Decomposition 850 0.40 120 30 10 100
3" Decomposition 0 0.00 0 0 0 0
W vl 7iEs, QMRS mlolaEeolH(Ulawave,  2.2.2.2, pH

Milestone, Ttaly)S ARESIFT, I AE-8o8S ICP-OES
(Optima 7000DV, Perkin-elmer, USA)Z H-A5}]0m, B4
Z02 Table 13} At} 22 232417 (Mercury analyzer-
NIC MA-3000, Japan)5 ARE-3F. 01 FA 2712 Table 2
o k.
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3.1.1. Hlo|A 2 3 AH MK
AR Hjo]2s 248 coconut oil (50), olive oil (43), palm
oil (38) <=0|%1aL, o] 2o grape seed oil (13), sunflower seed

Figure 1. Base oil used in handmade soap.
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oil (12), evening primrose oil (12), castor oil (10), rice oil
(8), avocado oil (6) o] EFE]o] AREEH AR UEPte
1 ©|= Figure 1o Yehf S

RE QU2 HFE AT 4= o 7 edg 4
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HIRE ThE 4= itk Hlo]A @& wo] ARG-E]= coconut
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acid ©F 65 ~ 85% 5L glom wi 7y} ujA] 5
o2& AASK= &7} QAL palm oil > B3} w2
a1 Gt RS Akl AFo] Rk grape seed
oil-2 linoleic acidE <k 68 ~ 78%= §h3a}lH A 2}=o]
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ABZ HlFE AR A Yok 242 7H 5= s 2 ~
5714 2dS AAg vlgE 4lo] TR Qlck

MP Hli= BR[O NS ARESEAL, A4l ¢& H
sto] wE=A vlst S YoA A|Xsh, lauric acid
(28), stearic acid (28), palmitic acid (17), myristic acid (4),
palm kemel acid (1)Z AME3FACE
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=Palm oil

= Coconut oil

=0live oil
=Sunflower seed oil
=Evening primrose oil
= Castor oil

= jvocado oil

EGrape seed oil

=Rice oil
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Table 3. Types of Surfactants Constituting Soap, Raw Material Oils and Fatty Acids

Ingredients Frequency of use Raw oils and fatty acids
Sodium palmitate 61 Pag;lll;(: Oeillmd
Sodium cocoate 51 Coconut oil
Sodium olivate 43 Olive oil
Surfactants derived from . L
oils and fatty acids Sodium stearate 31 Stearic acid
Sodium laurate 30 Ezzfitu:c(i)iil
Sodium myristate Mpyristic acid
Sodium palm kernelate Palm kernel acid, oil
Sodium lauryl sulfate 19
Disodium laureth sulfosuccinate 17
Lauryl glucoside 9
Sodium cocoyl isethionate 7
Synthetic surfactants Lauryl betaine 5
Sodium lauroyl glutamate 1
Isopropyl betaine 1
Cocamidopropyl betaine 1
Cocobetaine 1
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Sk oild e de] G e R & V=S Akl ¥
A5 2 dEETE U 5 UC18] SRR AR Al
o] FoRRF B Al =r] FVdE A WEE ol
g7k 25 F0] A9 Aojdl= AFS 0.01% 21kt 739 Al
Foll 71 Zlo] oFsE o] QITis].

Hl=o] de|=r] 8 RS e H7IskA] 4ttt st
Clehe A oilded 9 2| ol 23t 3l 4
Uk vl 24 A TRt ofild e d 2 kRS Aol A
B, ZF AlFuich gelEr] A AdEe ks 2l
slo] Aok, F o7 001%S 2 3¢ oS FEAIS|
of sh=tl| ZFARE} Bl W dEl=r] R AR o
of theh gkt FHrt FE59t AAolo) b A=)
e el thet ARE Rt Hot WetsH
2 Q=R ARl 7] TS AlfloR & Aew

A7k,

HI

o

2

3.2, #AHlF =4
FAMRY] FAEA Y RS AR S8l

T wEldEE, pH, TS, Bl 7HEs, e

AzZFES MP Y= B 25.1%, 64 ~ 44.0% CP Y]
= BT 123%, 93 ~ 162% ©2 MP H|Y=9] A7)
A Yt o= vl A zpojof|A] 7|Qlek= Ae
2, =4 9 Ax7)e] A §lis MP H[F 3O
CP v]ieo] vlsf F2w, =53to] ISIth o, 4FFatE A
2% A 5 H(soap 3, 4, 54, 55, 56)> F= AHDA=
sodium cocoyl isethionateS AF§-3I=1| o= 43 AH
A= A BN RS A AR A
Z71eFo] 2 et CP v|i=i= oF sl 7ho] Z:437]
7k B9t AAxEo] RSl Foleo] dERgwe] A4

Uehs Alom ojAr,

3.2.2. Rz

A 81 m5F R o AY diks EdE -
001%2& 7|32 0.1% olstze % AH3sigion (P,
MP 7t ztoli= §lSIthp > 0.05).

HlY= gubdog §2) 9 2bike] obzbe] fH3lof ©
sto] ArEug oZedS E 4= Stk o= nRkE &
Zeje] X, AP AREY] 7lRal vheE B3l 7
Na' ion®| B3 NaOHE AJAdet o= Q17| wfol, z54g
Lo MRS Fofgie{20]. et BltRe] [t
7h X2 7 wlEo]| =] H 4= qlo], vl A A
Feldde7t AR s {4 9 ZAkE NaOHS)
& E Alikstoiof gtk

Lo

r

3.2.3. pH
HE HR=0] pH= 79 ~ 1128 oF e =ela
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Number of allergenic materials
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| M

2

H = =

Limonene Linalool Citral Geraniol

Citronellol Coumarin Butylphenyl! Alpha-isomethyl
methylpropional ionone

Figure 2. Number of allergenic materials in essential oil.
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Table 4. Experimental Analysis Results in MP and CP Soap
. . ing loss Free alkali Pb As Cd Sb H;

Category OnlineOfine 0% ) M e e e s gmR)
Soap 1 MP Online 12.9 NDY 10.4 0.001 ND 0.051 0.301 0.001
Soap 2 MP Offline 8.5 0.01 9.8 ND 0.043 ND ND ND
Soap 3 MP Offline 6.4 0.01 9.9 ND 0.489 ND ND ND
Soap 4 MP Offline 9.7 0.01 10.1 ND 0.438 ND 0.019 ND
Soap 5 CP Offline 12.5 0.01 9.3 ND ND ND ND ND
Soap 6 MP Offline 28.9 0.01 9.4 ND ND ND ND ND
Soap 7 MP Offline 334 0.01 9.1 ND 0.189 ND ND ND
Soap 8 MP Offline 333 0.01 8.9 ND 0.055 ND ND ND
Soap 9 Cp Offline 11.2 0.01 11.2 ND ND ND 0.128 ND
Soap 10 Cp Offline 11.9 0.01 10.4 0.013 ND ND ND 0.001
Soap 11 MP Online 19.5 0.01 10.1 ND ND ND 0.157 ND
Soap 12 MP Online 18.9 0.01 10.1 ND 0.100 ND ND ND
Soap 13 MP Online 20.1 0.01 9.7 ND ND ND 0.262 ND
Soap 14 CpP Online 143 0.01 9.1 ND ND ND ND ND
Soap 15 Cp Online 11.7 0.01 8.7 ND 0.026 ND 0.072 ND
Soap 16 CP Online 12.1 0.01 9.3 ND ND ND 0.073 ND
Soap 17 CpP Online 10.4 0.01 10.3 ND ND ND 0.345 ND
Soap 18 MP Online 20.3 0.01 9.9 ND ND ND 0.353 ND
Soap 19 MP Online 21.1 0.01 104 ND ND ND 0.123 ND
Soap 20 MP Online 184 0.01 10.3 ND ND ND 0.051 ND
Soap 21 CpP Online 9.3 0.01 10.1 ND ND ND ND ND
Soap 22 Cp Online 10.7 0.01 10.1 ND ND ND ND ND
Soap 23 CpP Online 114 0.01 9.6 ND 0.298 ND ND ND
Soap 24 MP Online 18.9 0.01 8.3 ND ND ND ND ND
Soap 25 CpP Online 13.4 0.01 89 ND ND ND 0.069 ND
Soap 26 Cp Online 12.5 0.01 8.7 ND ND ND 0.002 ND
Soap 27 MP Online 19.6 0.01 10.1 ND ND ND 0.081 ND
Soap 28 CP Online 133 0.01 10.6 ND ND ND ND ND
Soap 29 MP Online 23.8 0.01 10.7 ND ND ND ND ND
Soap 30 Cp Online 14.6 0.01 8.7 ND ND ND 0.360 ND
Soap 31 CpP Online 14.6 0.01 8.9 1.583 ND ND 0.218 ND
Soap 32 MP Online 29.9 0.01 9.6 ND ND ND ND ND
Soap 33 Cp Online 11.1 0.01 10.1 ND ND ND 0.528 ND
Soap 34 Ccp Online 14.4 0.01 10.4 ND ND ND 0.303 ND
Soap 35 MP Online 314 0.01 9.9 ND ND ND ND ND
Soap 36 CP Online 12.8 0.01 8.7 ND ND ND 0.100 ND
Soap 37 Cp Online 10.9 0.01 8.6 ND ND ND 0.060 ND
Soap 38 CP Online 15.9 0.01 7.9 ND ND ND ND ND
Soap 39 Cp Online 143 0.01 8.5 ND ND ND 0.152 0.001
Soap 40 CP Online 11.7 0.01 7.9 ND ND ND ND ND
Soap 41 Cp Offline 9.3 0.01 10.1 0.529 ND ND ND ND

J. Soc. Cosmet. Sci. Korea, Vol. 49, No. 3, 2023
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Table 4. (Continued)
. . Drying loss Free alkali Pb As Cd Sb Hg

Category  Online/Offline "~ ) ) U ey ey g ) ()
Soap 42 Ccp Offline 9.3 ND 10.3 0.003 ND ND ND ND
Soap 43 Cp Offline 12.9 0.01 10.6 0.508 ND ND ND ND
Soap 44 CP Offline 11.9 0.01 10.7 ND ND ND ND ND
Soap 45 MP Offline 21.1 0.01 10.4 0.118 ND ND ND ND
Soap 46 MP Offline 28.0 ND 10.0 0.308 ND ND ND ND
Soap 47 MP Offline 36.5 ND 9.8 0.157 ND 0.021 ND ND
Soap 48 MP Offline 37.5 0.01 9.1 0.180 ND ND ND ND
Soap 49 MP Offline 325 0.01 9.6 0.007 ND 0.014 ND ND
Soap 50 MP Offline 44.0 ND 10.1 0.505 ND ND 0.120 ND
Soap 51 MP Offline 40.5 ND 10.1 0.166 ND ND ND ND
Soap 52 MP Offline 49.4 0.01 10.3 0.475 ND 0.040 ND ND
Soap 53 MP Offline 383 0.01 10.4 0.273 ND ND ND ND
Soap 54 MP Offline 8.6 0.01 10.0 0.121 ND 0.010 ND ND
Soap 55 MP Offline 6.0 0.01 9.1 0.587 ND ND ND ND
Soap 56 MP Offline 6.7 ND 9.3 0.370 ND ND ND ND
Soap 57 MP Offline 28.8 0.01 10.0 0.485 ND ND ND ND
Soap 58 MP Offline 31.3 0.01 103 0.276 ND ND ND ND
Soap 59 MP Offline 30.3 ND 9.9 ND ND ND ND 0.005
Soap 60 MP Offline 35.7 ND 10.1 ND ND ND ND ND
Soap 61 Ccp Offline 11.1 ND 8.1 ND 0.359 ND ND 0.001
Soap 62 Cp Offline 10.5 ND 83 ND 0.347 ND ND 0.001
Soap 63 Cp Offline 12.0 0.01 8.4 0.300 ND ND ND 0.010
Soap 64 CP Offline 10.8 0.01 8.5 ND 0.150 ND ND 0.001
Soap 65 Ccp Offline 13.0 0.01 8.9 ND ND ND ND 0.001
Soap 66 Cp Offline 12.8 0.01 9.2 ND ND ND ND 0.001
Soap 67 CpP Offline 12.0 0.01 10.1 ND 0.092 ND ND ND
Soap 68 CP Offline 11.2 0.01 8.9 ND ND ND ND ND
Soap 69 Ccp Offline 10.9 0.01 8.7 ND ND ND ND ND
Soap 70 Cp Offline 14.8 0.01 8.8 0.031 ND ND ND ND
Soap 71 CP Offline 11.5 0.01 8.8 0.115 ND ND ND ND
Soap 72 CP Offline 11.6 0.01 9.3 0.433 ND ND ND ND
Soap 73 Ccp Offline 13.8 0.01 8.6 ND ND ND ND ND
Soap 74 CP Offline 12.8 0.01 9.3 ND 0.244 ND ND ND
Soap 75 CP Offline 12.7 0.01 9.4 ND ND ND ND ND
Soap 76 CP Offline 12.1 0.01 10.0 0.486 ND ND 0.010 ND
Soap 77 Ccp Offline 114 0.01 8.9 ND ND ND ND ND
Soap 78 Ccp Offline 12.8 0.01 8.7 0.365 ND ND ND ND
Soap 79 CP Offline 12.1 0.01 9.4 ND ND ND ND ND
Soap 80 CP Offline 16.2 0.01 9.3 0.030 ND ND ND ND
Soap 81 Ccp Offline 14.7 0.01 10.1 ND ND ND ND ND

1) ND : Not detected
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Table 5. Heavy Metal Contents in Handmade Soap
)
Unit Regulation cP Total
(N = 34) (N = 47) (N = 81)
0.118 + 0.180Y 0.094 + 0.268 0.104 + 0.234
Pb uglg <20 4
(NDY ~ 0.587) (ND ~ 1.583) (ND ~ 1.583)
0.039 = 0.114 0.032 + 0.091 0.035 £ 0.101
As relg <10
(ND ~ 0.489) (ND ~ 0.359) (ND ~ 0.489)
0.004 + 0.012 ND 0.002 + 0.008
Cd rg/g <35
(ND ~ 0.051) (ND) (ND ~ 0.051)
0.043 + 0.093 0.052 £ 0.115 0.048 + 0.106
Sb rg/g <10
(ND ~ 0.353) (ND ~ 0.528) (ND ~ 0.528)
0.0002 + 0.001 0.0003 + 0.001 0.0003 + 0.001
Hg velg <1
(ND ~ 0.0049) (ND ~ 0.0098) (ND ~ 0.0098)

1) MP : Melt and pour

2) CP : Cold process

3) Data were expressed as mean = SD
4) ND : Not detected
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