(Y] Jd r.'d' Y :’ Y Jd v U o
ﬂ1‘iﬁﬂﬂ!lﬂﬂﬂﬂﬂﬂ‘i$ﬂ@ﬂﬂl@x‘]l!')ﬂ"’ﬂ‘ﬂ"lﬂﬂ1ﬂu1Nuﬂ1ﬁNﬂﬁﬂﬂ3ﬂ1ﬁ$ﬁ1ﬂ

Y A d' d tﬂ' o
!!ﬁ$ﬂ]i‘iJ‘i‘l.l‘lJ?QﬂN‘]JﬂﬂNﬂ“lﬂﬂ]W!Wﬂﬂ1§ﬂi$§ﬂﬂ1‘mu!ﬂiﬂﬂﬁ1ﬂ1ﬂ

Solvent extraction of components of wax from palm

and improvement of their properties for use in cosmetics
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Title:  Solvent extraction of components of wax from palm by solvent extraction and
improvement of their properties for use in cosmetics.
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Abstract

This research studied the separation of wax components from palm wax using hexane as
the extracting solvent. The wax was separated into 2 fractions from extracting by hexane and the
remaining wax after the extraction. The percentage yields of the 2 fractions were 12.77 and 74.40,
respectively.

Studies of their physical and chemical properties, the wax obtained from hexane
extraction had saponification, acid and iodine values of 180.22-235.50 mgKOH/g, 1.59-4.17
mgKOH/g and 22.24-25.84 gl,/100g, respectively. Sponification, acid and iodine values of the
remaining wax after the extraction were 164.92-177.48 mgKOH/g, 0.64-3.02 mgKOH/g and
3.50-7.89 gl,/100g, respectively. These values were consistent their FT-IR and 'H-NMR spectra.

Upon exposure of heat and sunlight, the quality of wax was deteriorated due to oxidation
by O, in air

Keyword: Palm wax, components of wax
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ASTM = American Society for Testing and Materials
°’C = Degree Celsius

'H-NMR = Proton Nuclear Magnetic Resonance

IR = Infrared Spectroscopy

ml = Milliliter

cm’”’ = Unit of wave number

Y%owt = Percent by weight

%oyield = Percent yield

%V/V = Percent volume by volume
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3.1 gUnsainazneaiie
1. Fourier-Transform Infrared Spectrophotometer: Thermo Scientific: Nicolet 6700
2. Fourier- Transform NMR Spectrophotometer: Varian Mercury 400 MHz
3. n30e3a T meation 2 §umiis: Model PB3002-S: METTLER
4. Hotplate/stirrer: CORNIG
5. Rotary evaporator: Modal R-200: BUCHI
6. Heating bath: B-490: BUCHI
7. gagUnsaimIndu
8. uﬁ'm Ulthasonic bath
8. 1Y TLC
3.2 mstad
1. Hexane: analytical grade; Lab Scan
2. Toluene: analytical grade; Merck
3. Ethanol: analytical grade; Merck
4. Chloroform: analytical grade; Merck
5. Potassium Hydroxide: analytical grade; Merck
5. 37% Hydrochloric Acid: analytical grade; Merck
6. Sodium Thiosulfate: analytical grade; Merck
7. Carbon tratachloride: analytical grade; Merck
8. Phenolphthalein indicator: analytical grade; Merck
9. Wijs Solution: analytical grade; Merck
10. Chloroform-D: NMR Spectroscopy grade; Merck

11. Acetone: analytical grade; EMSURE
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wanan I nns ABUAIN 180.22 1.59 25.84
ANARBLENIY NAINN 235.50 4.17 22.24
mﬂcﬁ‘ﬁmﬁamﬂ NOUAN 164.92 0.64 7.89
MIANAMBEATY | HAINN 177.48 3.02 3.50
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1. Fourier-Transform Infrared Spectrophotometer

2. Fourier-Transform NMR Spectrometer
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Wave number (cm’)
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rdl ¥ o Og/ o
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Assignment
11484 (crude wax) UNANNAIBINLAR

3468 3468 O-H stretching in carboxylic
2914 2926 C-H stretching in alkanes
2849 2849 C-H stretching in alkanes
1732 1742 C=0 stretching
1474 1458 C-H bending, aliphatic
1175 1163 C-O stretching
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Wave number (cm’)
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Assignment
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3452 3458 O-H stretching in carboxylic
2914 2914 C-H stretching in alkanes
2849 2849 C-H stretching in alkanes
1745 1738 C=0 stretching
1462 1465 C-H bending, aliphatic
1182 1175 C-O stretching
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Wave number (cm’)
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LANDNEUARANNNITANARNIE

e A o v
LANDNEURARANNNITANAANIE

Assignment
LML LENLEUNAIANNLAA

3468 3471 O-H stretching in carboxylic
2917 2917 C-H stretching in alkanes
2849 2849 C-H stretching in alkanes
1738 1735 C=0 stretching
1471 1452 C-H bending, aliphatic
1169 1169 C-O stretching
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Wave number (cm’)
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NaOCl

sy ¥ v 9
WInEN lnnmsananae
nesuaanalnsen
2ONTIATUYDI H,0, A28

NaOCl

Assignment

3452
2914
2849
1745
1462
1182

3455
2932
2846
1726
1471

1172

3418
2914
2846
1640
1465
1182

3428
2911
2837
1643
1409
1111

O-H stretching in carboxylic
C-H stretching in alkanes
C-H stretching in alkanes
C=0 stretching

C-H bending, aliphatic

C-O stretching
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1IN Chemical shift (ppm)

a b c d e f g h
wndnldnnmsasatiuinhdy | 078 | 126 | 153 | 198 | 220 |222 |424 | 526
wngi ldnnmsasadieenmy | 085 | 123 [ 160 |* - [218 |228 |423 |527
nFRmaeInmsanasioensy | 085 123 | 159 200 |219 [230 |421 |531
wndi ldnnmsataiiuthdn | 086 | 123 | 160 | 200 | *- |230 |421 |s30
(®1nLA)
wngnldnnmsasadieensy | 087 | 125 (160 | *- [* - |230 |421 |525
(MNLLAA)
wnFRmasnnmsatadienay | 087 | 126 | 161 200 |227 275 |422 |5.26
(MNLAA)
wangi Idnnmsasagieensy | 087 | 126 | 159 200 |216 229 |421 |5.26
vidamseond ladaie 1,0,
wnn l§nnmsasadioenasy | 0.86 | 123 | 170 |2.00 |2.16 |230 | *- | 465
NaIM3oond ladale NaOCl
wngn l§nnmsadadioenay | 087 | 122 [ 161 | 200 |2.19 231 |*- | 457

@ a 4
MaaNseend ladgaae H,0, uay

#28 NaOCl

* 1110119 : - liWUA1 Chemical shift ¥3onuloy

CRIIN wylandu
a -CH,
B |- CH,CH,
c -CH,-CH,- C=0
d long chain wax
e acetone
f -CH,- C=0
g triglyceride
h CH=CH
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Saponification Acid value Iodine value mp(°C)
value(mgKOH/g) (g12/100g)
cosmetics
lipstick 90-200 2-5 3-4 45-85
Lip care 134-154 <1 <5 78-82
Make up 90-230 2-5 3-10 40-215
Skin care 300-154 <2 <5 17-60
Sun cream 380-200 <5 <3 45-60
Cream 90-120 <1 <3 130-215
Cologne sticks 90-120 <1 <3 130-215
Mascara 75-90 <13 <10 78-82
Bath care 134-154 <1 <5 -
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Fas | PSwas | anw
Y Y Paas | f5as _ _
U U UNUY HIHUD HIHUD Average
UDJ UBI . P Saponification Saponification
0.1 M 0.1 M YD 1IN 1IN Saponification
Fractions 0.1 M HCl1 0.1 M HCl1 Valuel Value2
HCl HCl HCI Sample 1 | Sample 2 K Value
oy Sample 1 Sample 2 (mgKOH/g) (mgKOH/g)
Blank1 Blank2 nly (® (€3] (mgKOH/g)
(mL) (mL)
(ml) (ml) ™M)
AOUAIN 21.82 21.80 | 0.1008
10.30 10.85 0.3451 0.3336 56.1 188.77 185.61 187.19
d g’ %) d Q' %4
mnmmnumuﬂmmiuﬂu
1AW 21.82 21.80 0.1008
6.35 6.20 0.3584 0.3527 56.1 244.09 250.12 247.11
AOUAIN 21.82 21.80 0.1008
P 11.50 11.25 0.3131 0.3103 56.1 186.39 174.04 180.22
NN 1AM
ﬁﬁﬂﬁ?ﬂ!ﬁﬂ!%ﬂ ﬁﬁl\iﬁnﬂ 21.82 21.80 0.1008
7.50 6.95 0.3516 0.3489 56.1 230.31 240.68 235.50
ﬁeumﬂ 21.82 21.80 0.1008
A A 12.52 13.10 0.3163 0.3008 56.1 166.27 163.56 164.92
IINBNKRADDINNIT
ANANA BTN 1aImn 21.82 21.80 | 0.1008
10.70 11.05 0.3467 0.3502 56.1 181.37 173.59 177.48
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AN

- Wnin | i
N Panasves | Ysmnasves , ,
1IN 1IN Average
RGN 0.1 M KOH 0.1 M KOH Acid Valuel | Acid Value2
Fractions Sample Sample Acid Value
KOH Sample 1 Sample 2 K (mgKOH/g) | (mgKOH/g)
o 1 2 (mgKOH/g)
g (mL) (mL)
6:4] (2
™M)
fouan | 0.098
0.05 0.05 0.3069 0.3101 56.1 0.90 0.89 0.90
J Y d Q' k%
wnsamhuthauizudu =
HAaINn 0.098
0.20 0.19 0.3006 | 0.3118 56.1 3.66 3.35 3.51
NOUAN 0.098
0.08 0.10 0.3131 0.3103 56.1 1.40 1.77 1.59
¢ v o Y
g ldanmsananeanasu =
HAIn 0.098
0.22 0.24 0.3012 0.3057 56.1 4.02 4.32 4.17
AOUAN 0.098
0.03 0.04 0.3001 0.3028 56.1 0.55 0.73 0.64
NN NNMTANAR BTN =
HaINn 0.098
0.18 0.16 0.3102 0.3099 56.1 3.19 2.84 3.02
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33 AN mns 33
YD UNUU Y93 YD Wnin Wnin
. . Iodine Iodine Average
0.1 M Yo 0.1 M 0.1M 1IN WINE
Fractions Value 1 Value 2 Todine Value
Na,S,0, Na,S,0 Na,S,0, Na,S,0, Sample 1 | Sample 2 K
(g1,/100g) (g1,/100g) (g1,/100g)
Blank 3 Sample 1 Sample 2 (g (g
(ml) ™M) (mL) (mL)
AOUAIN 4.80 0.1046
0.40 0.42 0.2509 0.2612 12.69 23.28 22.26 22.77
¢ Y i A v
nnsaIniTuhanisuau -
HaImn 4.80 0.1046
0.68 0.66 0.2789 0.2823 12.69 19.61 19.47 19.54
AouMN 4.80 0.1046
P 0.32 0.30 0.2326 0.2288 12.69 25.57 26.11 25.84
INFNIAINMS
ANAAIENINIBU AN 4.80 0.1046
0.58 0.60 0.2425 0.2607 12.69 23.10 21.38 22.24
NOUAIN 4.80 0.1046
il 3.20 3.10 0.2814 0.2735 12.69 7.55 8.23 7.89
WINENHADINNT
ANAA TN 1HAIMN 4.80 0.1046
4.10 4.20 0.2522 0.2406 12.69 3.68 3.31 3.50
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