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A Study on the Volatile Change of Essential Oils
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Abstract In the saponification to manufacture plant fatty acid hard soap, the drying process is required for its water
evaporation and hardness. This study mixed it with essential o0il(E.O) with high volatility instead of adding synthetic
flavor. And it comparatively observed the duration of flavor changing to the additive (TiO,) and the drying period
of the major flavor component (Linalool, Linalyl acetate) in the essential oil (Lavender E.O) contained in the soap
during the soap manufacture by using GC-MS. Advanced researches have mostly dealt with the utility of plant hard
soap, and those related with the volatility of flavor have been hardly conducted. Regarding the volatility of linalool
contained in the soap, the soap mixed with TiO, showed a higher reduction ratio up to the 12th week; however, at
the point of the 20th week, it reduced to a similar level. Although Linalyl acetate did indicate a slight difference
according to the mixture of TiO,, the volatility was shown similar up to the point of the 20th week. During the 20
weeks of drying, the residual rate of linalool was found to be higher than that of Linalyl acetate regardless of the
mixture of TiO,. It has been found that the flavor component of lavender essential oil with the duration of two or
so days at the room temperature remains for 20 weeks (or 5 months) when it is manufactured through the mixture
of plant fatty acid hard soap.
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FAFRE fAISt] 3]8Ado] =2 Pure Essential Oil 1 Eo A BA A HAF mEu] (A dn e gEd
& EFste] Axg A, el EFE Essentiall A3l o #4= 243 AANF AHA[9]
Oil(Lavender E0)Y & ¥71/d&(Linalool, Linalyl o]} 7lo1Z4:9] ‘o}EwA uBZ=Al /ML &3k o}zn}
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Lavender(Lavandula angustifolia, origin, Croatia,
product of UK) E.O, TiO,= TiO2 Rutile(TMC R-8300)
¥ TiO2 Anatase(TMC A-100)& & TMCellA A&
okt NaOH(purity >980%)% dx1slstell A 9], =
2 A5 (purified water, 35T E AHESFI T
&4 AWARS Palm oil(Elaeis guineensis, Malaysia,
443 Coconut oil(Cocos nucifera, Philippines, 5
47, Olive oil(Olea Europaea, Italy, KIRKLAND),
Rice bran oil(O. sativa L, S571)& A&kt
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[Table 1] Raw material of Vegetable fatty acid soap

Ingredients Weight(g)
Palm oil; Elaeis guineensis. 100
Fatty acid Coconut oil; Cocos nucifera 100
Olive oil; Olea Europaea 200
Rice bran oil: O. sativa L 100
Alkali Sodlum Hydroxide: NaOH 726
Purified Water (30%) 150
Lavender; Lavandula angustifolia 75
Additive (5%) -
TiO2 (2%) 10

2.2.2 X[EARX| EHol E 1dH|F AR

Lavender(Lavandula angustifolia, origin; Croatia,
product of UK)E.O, Palmitic acid(purity >95.0%)%};
Stearic acid(purity >98.0%), Oleic acid(purity >85.0%)
= TCUTokyo chemical, Japan)olA] NaOH(purity
>080%)=  ArsEeA  FelEela, B2 AAS
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[Table 2] Raw material of Fatty acid soap

Ingredients Weight(g)
Palmitic acid 160
Palmitic Sodium Hydroxide: NaOH 249
acid soap Purified Water (30%) 48
Lavender; Lavandula angustifolia (5%) 10
Stearic acid 160
Stearic acid Sodium Hydroxide: NaOH 224
soap Purified Water (30%) 48
Lavender; Lavandula angustifolia (5%) 10
Oleic acid 160
Oleic acid Sodium Hydroxide: NaOH 22.5
soap Purified Water (30%) 48
Lavender; Lavandula angustifolia (5%) 10
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2o A 242 A% 7171 GEMS-2010(Shimadzu
Corporation, Japan)& A3tk GC-MS

o7 2 column-2 DB-5MS(60mx0.25mm>x
0.25mE AHEatla, F92A1S Split ratio(10:1) 2]
& ARgEke] 250 ColA ImLE FY3sieh GC #2l%
25 B0ToNA 1027 FAAA 10T/ min? 52 $
230CellA 283 FAIAA F 302 dioll &87F Lot

A=} [e)
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H
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A stk MSE#AA Ion source 2XEE 230T,
Interface ==+ 250CE ATk

2.3 Zot

2.3.1 A|2Y GC-MS 24

AEAAY ayuy 744 AR wE

Linalool#} Linalyl acetate®] GC chromatogram< Fig. 1,
Fig. 2, Fig. 3% #t}.

A(soap+EO)A 59 GC chromatogram &4 Z¥}=
(Fig. D3 2th AN A2 43 & 2247 Linalool
21.448min, Linalyl acetate 23.954min®l &= 31, 125
ol| = Linalool 21.260min, Linalyl acetate 23.764min°ll 71
205=°l=  Linalool 21.181min, Linalyl
23714minoll HE= AT ArFE ] Peak Area A3 A

=3 acetate

11316023

21.448
23,954

4weeks

12weeks

23.764

S sl S

20weeks
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28714 | 1

“Lﬁw k._._L r‘-“f“"h—‘/ﬂ—k‘—«h——/ﬂ

250 MIN

[Fig. 1] Total ion Chromatogram of A(soap+E.O) sample
(a)4weeks:21.448min-Linalool, 23.954min-Linalyl acetate
(b)12weeks:21.260min-Linalool, 23.764min-Linalyl acetate
(c)20weeks:21.181min-Linalool, 23.714min-Linalyl acetate
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Z 45 ¥ Linalool 37,626,162, Linalyl acetate 37,713,520
o & 7AFHAUAL, 125 ¢l:= Linalool 36,750,246, Linalyl
acetate 21,853,782 7%, 207l 3= Linalool 21,268,336,
Linalyl acetate 12,766,4100.2 725 3]t}
B(soap+E.O+TiO, Rutile)*] %-2] GC chromato ~gram
w4 A= Fig. 29 2tk BA & A% 47 § 2447
+= Linalool 21.267min, Linalyl acetate 23.785minoll 7%
HAa, 1259 Linalool 21.239min, Linalyl acetate
23.760min°ll 7%, 20570+ Linalool 21.174min, Linalyl
acetate 23.710min°ll A& %At BAIS Peak Area A%}
= AZ 4F % Linalool 42,233,272, Linalyl acetate
382395320.2 71E 5] aL, 1250l = Linalool 26,397,098,
Linalyl acetate 186640342 7%, 207°li= Linalool
17,131,103, Linalyl acetate 10,3814762.2 &% At}
C(soaptE.O+Ti0; Anatase)A52] GC chromatogram
4 A= Fig 33 2t} CAlE AR 45 & #4459
+= Linalool 21.433min, Linalyl acetate 23.946minol 7%
%, 125o|= Linalool 21.249min, Linalyl acetate
23.764min°ll 7%, 20579+ Linalool 21.183min, Linalyl
acetate 23.715minll AEFATE CAlE9] Peak AreaZd

I+= AZ 45 % Linalool 33,391,835, Linalyl acetate
4weeks & Jg
(a) - ‘ 3
TR "‘uﬁ\q ‘JL oot i :
12weeks = 3
(b) ‘
LI l
SR Y D 8 |1 VU1 I TR
20weeks
© g
Hl b l uL 1 SN

3.0 28.0 min

[Fig. 2] Total ion Chromatogram of B(soap+E.O+TiO,
Rutile) sample

(a)d4weeks:21.267min-Linalool, 23.785min-Linalyl acetate

(b)12weeks:21.239min-Linalool, 23.760min-Linalyl acetate

(c)20weeks:21.174min-Linalool, 23.710min-Linalyl acetate
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I L oo
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[Fig. 3] Total ion Chromatogram of C(soap+E.O+TiO,
Anatase) sample

(a)4weeks: 21.433min Linalool, 23.946min Linalyl acetate

(b)12weeks:21.249min Linalool, 23.764min Linalyl acetate

(c)20weeks:21.183min Linalool, 23.715min Linalyl acetate

34282750 2 A&= 3L, 12579l += Linalool 24,766,818,
Linalyl acetate 16824018% %, 205l Linalool
19,737,320, Linalyl acetate 1294260622 HZ5| AT

2.3.2 Linalool ¥y H3t HlW

A(soap+tEO)A 5= 1257H4  Linalool @
37,626,162 4] 36,750,246 2.2 2.33%<] 7482 B, CA
sR ek 3AeS BEom 20571 FIE AlA
ol M= AA R 4347%, BA R 59.44%, CA&E 40.89%%
&g FEoR faAHE AYgE Bt
B(soap*E.O+TiO, R)A &+ 453 0] 422332722 A, C
Alg HJoh =A JEbdou, 12543 Al
26,897,098%2  C(soap+E.O+TiO; A)A & 24,766,818} H]
528k 2529] A Eo] 05744 HKE 208 ey
tHFig. 4]. Linalool®] 31442 H*F A& A] AA2 AL
{5 TIO, £ W71 TIOE EF38HA] &L nlFH
o 125714 &gt Aol 5 Holw higo] =A UE
wou Ax 205 v FEeR AEAY 20
T FF & AAE 5653%, BAIE 4056%. CA &
59.11%= Hit 52.06%= et

280]

< Asample -= Bsample A Csample

45000000

40000000

35000000

30000000

25000000 A

20000000 A

PO~> x0T

15000000

10000000

5000000

0

4weeks 12weeks 20weeks

[Fig. 4] Peak Area Change of Linalool
A sample: soap+E.O, B sample: soap+E.O+TiO; rutile,
C sample: soap+E.O+TiO, anatase

2.3.3 Linalyl acetate 3|2tA B3} H|w

Linalyl acetate®] 3|4 W3+ A B, CAEEF
37,713,520, 38.239,532, 34,428 275% W|$=3l Peak areas
UehY AZE T} A E(soaptEQ)E 125 A 3A]
oA 42.05% FAE&S Ho|HA BAR 51.19%% CAl
= 5L13%KE T} 9%¢9] zto]& Holn] o7k vhe HAgS
Bk TiOt E£3¢ B, CAEE 125743 Al-olA
51.19%, 51.13%°] #a&= H|s=g 43S Uehfle
205773 A -Hol M= CAR 6241% % BA & 72.85%
HU} 1044% H2 #ZAAaE&S Hola 9oy AAE
(66.15%6)9F H]wA] & Apo]E HolA = gskrHFig. 51

< Asample - Bsample 4 Csample
40000000
35000000 A
30000000
25000000

20000000

po-> xp0T

15000000

10000000

5000000

0
4weeks 12weeks

20weeks

[Fig. 5] Peak Area Change of Linalyl acetate

A sample: soap+E.O, B sample: soap+E.O+TiO; rutile,
C sample: soap+E.O+TiO, anatase
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aFHEol] H7HE oY A WSt g A+

Linalyl acetate:= TiO,S &35}
]Aﬂ TIOE &35 nlFR.Th A ol A

9] Zo]2 Hol7E Fou 0571 A A7HA g

A FARHAl YERSETE 205744 2 32 A

1 3885%, BAR 2715%. CA®E 3759%= it

3453%% Linalool®] #F8l= &xoh Hat oF 17%7}F &

Al vrERsT

o e

l

2.3.4 X|[giitbol| [[I‘E GC—-MS A0}

7t N8BS AE 47 F GC-MS41 3+ Z 7} Retention
Time®} Peak arear= AAlE  Linalool 23.883min
10,104,917, Linalyl acetate 21.425min 166163242 73
H%3, BAJ&+ Linalool 23.838min 9,123,092, Linalyl

acetate 21.318min 15657,756% 7%, CAl&+= Linalool
23865min 12108172, Linalyl acetate 21.331min
12,761,3402.2 &= AHFig. 6].
A sample (
(a)
L,,,‘ , s ,,L‘\Wﬂ\;d ,u,rj,_/‘.q_dv;b_,,

B sample

(b)

C sample

Al 1:‘ b, b

. M |

[Fig. 6] Total ion chromatogram of A, B, C sample
(a) A sample: 21.425min-Linalool, 23.883min-Linalyl
acetate
(b) B sample:
acetate
(c) C sample:
acetate

21.318min-Linalool, 23.838min-Linalyl

21.331min-Linalool, 23.865min-Linalyl

2.3.5 X|gtito] 2
Linalool AA|&((Palmitic acid+ Lavender E.O)

LY HuEN

16,616,324, BA|E(Stearic acid+ Lavender E.O)
156577552 CAl&(Oleic  acid+ Lavender E.O)
12,761,340 Bt} =7 YEFT Linalyl acetate™ CAl=
12,108172% LinaloolZ fFAFSE 23] & VRGO L AA|
79} BAEE 10,1049173 91230922 Linalool®.t} Bt
A veber, BAEZF 71 B2 5218 B tHFig.

71 A Akl wE SR HlaEA e A= ¢fe] Aot

A R Agake] 5443t Adaglo] Linaloole] <=
o] =/ Yebds & o A3

Asample [ B sample C sample

18000000

16000000

14000000

12000000

10000000

8000000

PO-> xpOT

6000000

4000000

2000000

0
Linanool

Linaly| acetate

[Fig. 7] Peak Area Change of Linalool & Linalyl
acetate in Fatty acid soap

A sample: palmitic acid soap, B sample: stearic acid soap,

C sample: oleic acid soap

3. ZE
Ao E 3|etAo] ¥ AEA Pure EOS &
Asto] Alxst AEAIA At e FESE 2 A
EA3E 93 Ax7]17F F9F EO(Lavender) 9 ?—]‘?:_“3
< vasle] v)iro] Z3E Lavender EQ9 F& 3

(Linalool, Linalyl acetate) A4#9<] A|&AS Q(ﬂs} 1A}
GC-MSE o]-&ste] EA1st4th

Linalool®] #/3-& Blulst 4
8271 12704 2.33%9)
B(36.31%), C(25.83%)A] &1t}
w2077 AakE AlAolA = AAE(4347%),
(59.44%), CA1#3.(40.89%)7} w]S=3k 4=
748S w9tk Linalyl acetate?] 3%

& of| A A(SOdp+E O)A
&= S

=
¥a
v e Aaes
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BE 127 AHAHNA 4206% &S HolHA] BA
=3 (51.19/0 9} CAIE(BLI3%) KL} vhe AAasS Eoi,ﬁ
A, B, CAlSE7F H]5:3F peak area® YERI™ 7
pdi=g

205733} AlHol M= Linalool®] Ao} whzhzpx] =
Wage] 2 AolE Kol ¢kt) Linalyl acetate™
Linalool®] $1/d¥b= 2pol& Bl o TiOo] &9l
ol w2 9o} e At TiOe] FEu|5A0) o

A f71skRHE Y] A Aol A A 93 T

A0 E Als¥Th

3 12~2057H4] Linalyl acetate®.t} Linalool9] &
Tl TIO Efol o} gl =A et on,
Lavender EQ0IA 2057H4] &fsls 3] FAHEL
Linalool’d#9& & = AT} AAte] w2 3
v gk A3 el 4] Linaloole] B4 e] ZapA%Akl
A 5(46.61%), BAI5.(46.63%)7}F o5 A% &AW
2Rl CAIZ(37.8%) B} 2 & o] A YEpste
W Linalyl acetate:™ CA|5.(35.86%6)7} Linalool®} A}

-

=

@ A2 vehgton), AN (28359%), BAR(27.17%)9%
= g Aols moln Al Yehdtlh

Agate] whe FbA HlalEAel A E 9o Avtbe}
R & A4k FRek A Egle] Linaloole] &
o] A UEds & F ﬁlii‘i}

middle note®] E.O(Lavender)& 2 &4

2 ATE g Ao R AR E HLavenden) ol tigk
AT EA B} ohekst /7] EO09 3ol dig
AT L HFE AMESE VIR Soke] A Wil o
o AR olo] & F vk AlE T

T3} FF APl ME TIO, B350 dh3-9] 54¢1 A
e X9 22 FU1EES B 4 gonz
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