CHAPTER 1V

RESULTS AND DISCUSSION

In this study, the rice bran wax was supplied by Thai Edible Oil Co. Ltd. The

separation of this wax was performed by modifying TREF with Crystaf. The objective of

this research was to purify rice bran vas origofshts and investigate physical properties
ice. Therefore wax in each
separation hereafter was refi
4.1 Crystallization process

4.1.1 Crystallization
nith 5 gram wax in 150 ml of
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cooling down at the rate of 3°CMoufiimtil. the ature down to 20 °C. The mother

hexane. It was started by hea - Syste Y ad refluxing for lhour, then

liquor was removed slowly so tha as disturbed. After the solvent
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was evaporated, wax is of 1;: e Y J
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4.2 Elution process .ﬂ

The elution usgd hexaflef@s a solvent. THe4olve repared for eluting
column. Then, wax@uua al VHEJ grﬂ gﬂikﬂd%;C with hexane is
obtained four fractloned waxes, res ectwc{y

AL IANE A0U #2201 A Y

The elutlon using hexane as solvent. After that, the inert support was packed into
the column and eluted at various temperature, 30, 40 and 50°C.The flow rate of hexane

solvent about 15 ml/minute. The first elution step the solvent is not clear (Color is white)

until the elution and step is done when the solvent is clear.
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4.3 Investigation comparison of the waxes properties of the eluting fractions.

The fractions eluting at 20°C, 30°C, 40°C and 50 °C were characterized.
Replicate samples (2) from each fraction were analyzed. For comparison reference
materials consisting of a wax and stearic acid samples or suitable reference (such as

cyclohexene for the iodine value) were also analyzed using the same methods as the

individual fraction.
Distribution of wax in thevel ,termined gravimetrically after
evaporating the eluting solve action was recorded.

4.3.1 The refined ri
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Rice wax is a veget stracted fr bran, when extract rice bran oil. It
is a treasure biologic wax @- , \ $,.the main food. Rice wax has
ﬂla.ﬂ_ \ \‘!\h
no odor and bleaches readilyffaud Jitg ipuritiés are ‘easy to move. It has many
» 2 )
applications. . TR

Component up to now there ;-f,‘ 10 earch and report concerning rice

wax. The main -»E;-:—,._.:.:._.:...,._......‘-;.;-._,...:-‘._..::,‘ fatty acid and senior
LY X
mellow. The range of carﬁn elcme , SO the fat of this ester is mainly

composed by C3,-Cyq, the seni®rster is C24-C34.SC (differential scanning calorimeter)
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Application

Long before people had used rice wax for skin maintenance, coating for furnitures
and abacus, and so on. Now rice wax is used more for food (packing, insulating agents),
polishing agents. It is firstly used as the material of cosmetics. Rice wax is widely used in

the high technology areas such as resolvability agglutinant, plastic lubricants. The

specification of refined rice wax was sho

Table 4.1 Specification of re «-., n W
///Zéi\\\\
/ ’\\\\ Underl3
1 \\\\ 75-90
‘\ Underl5
Refined 78-82
rice bran
wax* [ 07 = PR
' CIﬁC grav1ty (kg/m) N
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4.3.2 Physical properties of fractioned wax
The physical properties of all fractioned waxes and raw waxes were shown in
Table 4.2.

Table 4.2 The physical properties of fractioned waxes.

Wax or Fractioned wax | Saponification Acid Iodine Drop melting
value -\ ' alue value point
Refined rice wax* pUnder15 78-82
Raw rice wax 1 74-80
Raw rice wax 2 76-78
Fractioned wax 1 (20 °C) 69-71.5
Fractioned wax 2 (20 °C) 68.5-71
Fractioned wax 1 (30 °C) 75
Fractioned wax 2 (30 °C) 77
Fractioned wax 1 (40 °C) 76-80
Fractioned wax 2 (40 °C) 77-78
Fractioned wax 1 (50 °C) . 75-76
L7
Fractioned wax 2 (50 75-76

* Beijing cross- century science and techndlogy Co. Ltdas a reference.

Sapo%moq ﬁﬁ Ilii glu ium l].\gam (Eclp’]narg'lpomt of all
fraction eluted at 40 °C and 50 °C waxes were in the same range of the reference wax,
Beijing cross-century science and technology Co. Ltd. However, the acid value of the

wax in fraction eluted at 40 °C was 5.0-5.5 which lowest among all fractioned waxes was
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even lower than the reference wax. This indicated that the fractioned wax at 40°C

contained small amount of carboxylic acids than the other fractioned waxes. This made it

more valuable for cosmetics and medicine industries. In addition, all fractioned waxes

had high saponification value indicating that these waxes were ester waxes.

4.3.3 The weight distribution of rice bran wax

The distribution of wax in the eluting fractions are shown in Table 4.3

Eluted Fractioned | F d | Average Average
temperature wax 1 2 Weight Percent
L 2
°C) gram o
20 1.01 2 g 0 1.04 21.26 %
30 1.36 .04% 2 1.345 27.50 %
40 1.41 29.90 ¢ 0 1.45 29.64 %
50 0.75 15746 %) 0.77 15.74 %
60 0.18 3.70% 0.2 00% 0.215 4.35 %
over 60 n/a 0.00 % 1= / 0.00 % n/a 0.00 %
Total 4.71 97 “ % . 0.9689 | 96.89 %
Loss 0.14 0.155 3.11 %
*The raw data are slﬂm @
It should be seen thatf'the distribution @fywax fraction at 40 °C is the major

sactimand s ﬂﬂﬂﬂ%&] NIINEINS
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I fractions were shown in Appendix A. The
absorption bands of these fractioned waxes were also compared with the ones of raw

wax.
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Table 4.4 to 4.7 exhibit the absorption assignment of the waxes in fractions eluted
at 20 °C, 30 °C, 40 °C and 50 °C, respectively.

Table 4.4 The absorption assignment of wax fraction at 20 °C.

Wave number (cm™)
Assignment
Fractioned wax Raw wax
3450 3450 O-H Stretching
2851 2851 C-H Stretching, aliphatic
1736 1743 | C=0)/S#retching
1463 1462
1158 1174+ St

i
TI

Wave number (cm™ 7 \

Fractioned wax Raw, s;" B\

3450 3450 Strathhi

2851 2851

1736 1743

1463 1402

1160 iy 4
Table 4.6 The absorption a%nme

Wave number (cm™) ¢ a

Ny IRYNS

Fractioned wax Pw Bx; J
3450 W 3450 ¢ O-H Stretching o
= AR FINTRURVINANAY
1736 g 174 =0 Stretching
1463 1402 C-H Bending, aliphatic
1169 1174 C-O Stretching

Table 4.7 The absorption assignments of wax fraction at 50 °C.
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Wave number (cm™) )
Assignment
Fractioned wax Raw wax

- 3450 O-H Stretching
2850 2851 C-H Stretching, aliphatic
1731 1743 C=0 Stretching
1466 1402 C-H Bending, aliphatic
1172 1174 C-O Stretching

. It should be mentioned

that the weak and broad ab i at34 1\ Wasiobsérved in all spectra except
for the wax in fraction elute o either long chain

alcohol or water.
4.3.5 GC-MS results
All fractioned waxds nalyzed 1 paring with raw wax. The
GC-MS spectra were shor i ' Ir;] mﬁcant GC-MS data of
all fractioned waxes listed in T‘able 4.8-4.12. J

. Gﬂdu@j;m QI T LI AEN Forponen coutd

identified. The relatlve quantity of each ¢ ﬁnent waszalso shown.
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Table 4.8 GC-MS result of raw rice bran wax.

Peak number | Retention time Area % Structure
(min)
1 2.31 5.40 Benzene, 1,3-dimethyl
2 2.34 0.40 Benzene, 1,3-dimethyl
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3 2.90 1.48 Decanoic acid, ethyl ester

9 7.22 1.15 Hexadecanoic acid, methyl ester
10 8.83 1.49 9 -Octadecenoic acid, methyl ester
14 12.41 5.53 Docosanoic acid, methyl ester
15 13.92 13.49 Tetracosanoic acid, methyl ester

The GC-MS results of fractioned wax at 20 °C were shown in Table 4.9 and the

spectra corresponding to the individual chromatographic peaks and GC-MS profiles were

shown in Figure 2B (Appendix B). ’ ,
Table 4.9 The GC-MS result of fraetion x '

Peak Retention. i Structure

number (min / ﬁ \\\
1 81 A/ 5340 | "Benzene, 1,3-dimethyl
2 IIAFE Hi\\w enzene, 1,3-dimethyl
4 o £11 62 | .\ Hexadecanoic acid
14 J f /] JE: 3\\\“ Octadecanedioic acid
20 5y ¥ EDE . 309 \\\\ Hexadecanedioic acid
24 1 LY ¥ oo AW N n-Eicosane
25 10.23 ' ﬂﬁ' ]:, %1% 4 9-Octadecenoic acid
30 11. !F ‘l\ Oxirane
33 11.46 e -L . Hexadecane
38 2 Octadecanal

The GC-MS results/af ractioned wax at hBwn in Table 4.10 and the
spectra corresponding to themmividual chromatographic pea]mand GC-MS profiles were

shown in Figure 3Bﬂpﬂnﬁﬁ NN %J‘w i)

Table 4.10 The GC-MS result of fractloneél wax at 30 °C

ARIAINTUURIINYAY
|
Peak Retention time Area % Structure
number (min)

1 2.25 0.83 Nonanoic acid

3 2.79 0.45 Undecenoic acid

4 2.91 0.68 Decanoic acid, ethyl ester
5 4.29 0.20 Dodecanoic acid, ethyl ester
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11 7.57 9.38 Hexadecanoic acid
16 10.57 18.30 Undecanedioic acid
19 12.06 4.46 9-Octadecenoic acid
32 14.41 0.72 Nonadecane

35 15.13 1.51 n-Eicosane

40 15.78 1.63 Hexadecane

44 16.11 1.41 16-Octadecenal
47 16.49 2.24 n-Octadecane

54 17.65 1.55 Oxirane

55 18.08 0.70 Nonadecane

Table 4.11 The GC-MS res)
Peak

=3\
Peak Retentl \\\\ Structure

1 2 3 F J+ ﬂ, ) |\ 4 Benzene, 1,2-dimethyl

2 2.90 ‘l\ Decanoic acid, ethyl ester

3 4.28 4 @ Dodecanoic acid, ethyl ester
The GC-MS resul’;s of fracti

ere sho in Table 4.11 and the

spectra corresponding to i e dividuat chroma -aphic peaks aild GC-MS profiles were

_ y
Table 4.12 The Gcﬁj;ﬁlﬁlﬁaﬁﬁ W W (;Q_J ’] ﬂ ‘j

| B).

shown in Figure 5B (Appen

R ATV ) T YRR
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2.90 1.26 Decanoic acid, ethyl ester
4.28 0.30 Dodecanoic acid, ethyl ester
7.55 1.00 Hexadecanoic acid

11 10.55 8.55 Undecanedioic acid

13 12.03 4.79 9-Octadecenal

14 12.22 0.50 Octadecanedioic acid
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18 15.01 0.12 Silicic acid

19 15.12 0.62 n-Eicosane

From Table 4.8-4.12, the major components are fatty acid and fatty acid ester. In
Table 4.11, the major components are only fatty acid esters and it can be concluded that
the fractioned wax at 40 °C is more purer than the others.

All spectra show the typical figures which were composed of peaks at different
retention times but no peaks after reteatior " ) i inute. The GC-MS temperature
program was set in such a way thatinerez - 2 &:ature was 10 °C/minute.

Since no peaks appeared afte ch the temperature was
around 300 °C, the rest co
At low eluting temp atic hydrocarbon and
some aliphatic aldehyde we ure, large molecules of
these compounds as well as the e I\ 4 X Were,de \ d*However, less number of
the mentioned compounds app€ared in tht-fractiomelute da % igher temperature. In the
other words, higher purified wax wa actioned wax eluted of high
temperature.

These results were,co

4
Slement. For wax in

fraction eluted at 40 °C, onlﬂhe ethyl esters of carboxylic ac d§ were present and the

wax had acid valueﬁ ﬁg W {fﬂ?ﬂ Ejly. Sﬁaﬁﬁon.
AMIANIUNNIINYAY
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