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Abstract

Policosanol production process from crude waxes obtained after rice bran oil was studied. First, the
amount of NaOH which is added for the hydrolysis of crude waxes into fatty alcohols and fatty acids
was optimized. By adding NaOH into crude waxes with 8:1 molar ratio, fatty alcohols were released.
Subsequently 30% CaCl, solution was added into the mixture of fatty alcohols and fatty acids for dou-
ble decomposition, which resulted in the precipitation of fatty acids. After crystallization and washing
of the separated fatty alcohols from supernatant, various alcohols were tested for the purification of poli-
cosanols through recrystallization. Among methanol, ethanol, butanol, and propanol, ethanol was the best
solvent for the extraction and recrystallization of the purified policosanols. We were able to produce
purified policosanols containing more than 12% octacosanol after active carbon filtration and vacuum

evaporation.
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9 violelAM WARE A 3} AF AWH &
3go] EftEoltt 8 FAAEE tetracosanol
(C24), octacosanol(C28), triacontanol(C30), dotriacon-
tanol(C32), tetratriacontanol(C34), hexatriacontanol
(C36), octatriacontanol(C38)°]tHSibel Irmark et al.,
2005; Mas R. et al, 1999). o= ol A&
% octacosanol (C28)8] 71%&5Al¢] 7F& & <4dA
Rom olu AT ETHL] IANFor &}
7F A3, Ann et al(1999)= octacosanole] iR
AGFE F7M7IA, Aotk JHFE S7IA
AREEE AT, 83 AUs Ady )
ZHE(LDL)E Z2A7]0, IEE Ao ZEi
HEMHDLY> F7H171H, 259 AWol&ES F
77 71%S sl EEESTh OctacosanolS
o B w73, AP, AL, E(beeswax)
T & Y8R Mgty AFUYIELE FEFOEN
AZ7F 715351tk(Sibel Irmak et al., 2005). Mei-Fei
Wang et al(2007)2 H]7Z¥olA] policosanolE F&
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JHo2 UTL3 NaOHE 0|83 u]F3}A|
Z 3= WPH, neutralized water o B]¥3HA)
715 ¥, neutralized waterol]l W]%F3HA)7)E= Wb
Frsldge vRsATE W, FASEES o
3k e 714 wWgo] AREY T Bugk n)
At B AFdX e u7kFe AR A BAEE A
AEE crude waxE o831 71540 YEEo
U= policosanoke AJ2¥s7] S84, A71A]) E4
o 4= WHE F EZEF NaOHE ©]&3) M|
FIAA FEee WHES AR-EY Yozt
74 B policosanolS FEEHE FH Y F
A 27& e dFE AP,
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PolicosanolS 2, AA|3}7] 913k A58 w1 7-&
A Al HAHER AEEE crude wax(F-1 2 B-l,
B-10, ¥£ Noda waxAHE A8} THYoon S.H et
al., 1982).

Gas Chromatography £49

At 2 gEleay, I EE (policosanol), wax,
triglycerideE SAl°l #4817 915t Table 15} 2
2 X0 ANFEE B34t A& chloroform
o 7183 3 gafste] =AL el injectiond}
A tH(Gasukuru Kogyo Inc. 1983; Tulloch A. P.
1972).

Policosanol HZHEA|
AFEHLo] SHrE AEE chloroform® 2 53
3 & GCE #A3l ol 43 Z2:& oe=s A
L, standardZ+ Sigmarke] octacosanol (No.
53379y AHE-3I3ATH
Octacosanol content(%) =
S.ngxﬂxi)x-—l—
50 AS S 10000

S.D : standard(ppm)

Table 1. The operation condition of GC for the
policosanol analysis

Instrument HP 6890
Column HP-1(30 m % 0.25 pum)
Injection Temp. 310°C

Oven Temp. 260 - 300°C(5°C/min)

AT : sample peak area or height
AS : standard peak area or height
S : sample contents(g)

Wax (long chain steryl ester)2| =5

Octacosanol’s9] ZFYFHLo] AHalz} o 2H)
A% Hol e waxE Fasle] ZFYILE F
Z3l7] 9lshA NaOH®] A% ER|E Zold waxE
2353, NaOHE ¥HEL olgs)r A A
o o] W e HrlEe] Ea] A7k mxe
HFS AEIHJiao C. S. et al, 2002; Li G H.
et al,, 2003; Liu YE et al, 2001; Xu R. P. 2002).

]

Policosanol2| F£&

Waxi-3ll 22 48] A2 F soxhlet &4
(soxhlet extraction)(Verma A. et al, 2007), <f
29 (liquid-liquid  separation)(Heijna MC. et al.,
2007)% SR ¢3ES Fvlele] Eald F &=
<3 EFHA g FIFYENEIFEELE 71
Al 83NE FE3= A FZU(E. 1. Conkerton.
et al, 1995; A. Proctor. et al, 1996), B-&3] "y
(double decomposition) e ZA GZEFE 713}E H)3
S VR #5908 FE3h= U, odee, v
B, Z2NE, HEg 59 4ILFHE FE39
AN A 3=  W¥(recrystallization) 52 ©]&3
policosanol& FE3IAth(Fig 1 F=x).

Policosanol2| £2| & &K

( TRice bran oil

;.{ “Rice bran oil(crude oil) |

|
| |
|

( Crude wax ]
[

Alkali hydrolysis |

}
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j)omxBE@éoEposifion |
|

\ Neutralization |

!

| EtOH recrystallizationﬁi]
Active carbon r(;fin(zlpfm( I

~ Filtration —]
=T

[ THexan extraction

Concentration ]

)
efined icosanol

(Octacosanol content: 12%)

Fig. 1. Procedure of the isolation of the policosanol from
crude wax.
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Wax 25 g9 Ethyl alcohol 25 ml, NaOH 10 g
< &8l Fig 13} 22 o E A T F
F Balg Fol 30% CaCl, 20 mlE 78t} &
-5l (double decomposition) SFATE T Fel 10%
HCIZ F38}stal oehd 1280 miE ol AZA st
At AAAT HelEe FHEN FXES 732
2 533 E3Ee] dadad & w31 A4l
@ policosanol & | F3H3th.

dny o
Wax 25HE 2[5+ NaOH X% ALSE Z2F
Akt | AE|2AE AHE EAlsks L
& Bels] $l8] NaOH7F 71 2%
N waxdl] 7Fete] HIFHAA 7HE
A ubato] WwslE|HA FFEIE] F
o} ol Hrisls @Eee) o] vk
o
H

Aol ¥F& vAE Aoz 4

PR =o
== 1

'EE I:J oL EL‘

o

Tolo S it (ol pl

poa
e waxel H7iEE €ZEe HlegS
0|2 Frkste] wREAI7IE Zlo] 7FE o) dH el
waxt A 9F2F, wax(steryl ester, longer alkylester,
shorter alkylester), triglyceride®] H3H&Eo]7] wlEo
A8 BAgS AAET F glojA] v 2ol o
Aol BARS A4sih. wWaxe] 748 AEQ
wax esters LFBIE(C,-Co), Gy Cou(E
411) H Cyol FAE)L AWAKC,C)e C,
C(EA = 382) 2 C7F FAECIH, C Cp
Cippp Cipo 52 2% i) Ut wpeby FAHE
Z T2 AE A 4113 3828 R 7938
HFd BAFoR 4439 th(Katahira & Nojaki,

g
ol

Waxell tlgt AMSE NaOHe| EHIE 7171

BJAE 2A8IRLL, I Table 201 UERAL
ot ofwf Whg A7 GCE old-afe] wlEs] =4

o] AZ&HRA ¢S W7AZE stk Table 20 3FA]
H A3 o] NaOHZe| Z7HdrE waijAhe &
olth o] AAE HIEOZE oAl policosanol
AAZAE 93 NaOHAMSE- S E3flslHe wax |
B NaOH 8&2 ZAA3Ich

Wax25H(Hydrolysis)0ll [IF2 octacosanol T&
B{S}

WaxZ 7}8381417]7] 814 NaOHE Frisiar
29 o, = AHYE 302 HHeE AT 30%
Fot Baj3 & #zke] AEE AFH GCE &
ate] A2 BA%tean waol E3lEHR] kol A
715 wax peak’t A71A] e AlHE EAEAI,
A7+ octacosanol®] §HEE Table 3¢ YeRHAT
Table 3¢] Azt Wl 120 ming ¥ FTHEAIZS
Z dAsd.

EollE waxe| =25l

Wax 2a]E° 30% CaClLE 718t HIFES
2 vFslste] AAAIZTH2RCOONa + CaCl, —
Ca(RCOO0), + 2NaCl). &3] F ZESHE NaOH=
10% HCHE RA7VIsiA SEAH T T2l F- 0]
Ztdshe 2aF ERE FIEC ATE W
, O HAAAN 2IFLRE 3AEE
7tk olg} o] ANE SAES 2FE F

1 38l 75°C o) sl AzEATh

olo o>
oo o

= [
p

=

wd R

HEH 2HHOll 2|8F Policosanol2| A
AR A% Ggs] A9, o9 ¥ T=w

L nekg qE g 58 & 8uE AgE B A

3 ojrgo] TEUTL Sl AYsThE AR

ith ZEHLS TFEAE % Mt

(<2
—
ol F2HYL, HEEL IFYIE FE0 4
&

Table 3. The amount of released octacosanol with
different hydrolysis time

Hydrolysis time (min) Amount of octacosanol (%)

30 6.52
60 6.95
90 6.97
120 821
150 8.15
Refined policosanol 12.50

Table 2. The reaction time according to different molar ration of wax: NaOH

Wax (M.W 793 g) 1 mole
NaOH (M.W 40 g) I mole
Reaction time 24 min

1 mole 1 mole 1 mole
2 mole

4 mole 8 mole

10 min 5 min 2 min
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45g AMEF BA. Crude wax 0.5 gl g

<2 10 m¥ 57}/\]7]‘34/\1 71838k Fof Table 49}
7] AA3) & =43 QJ,} RTAS g(crude wax)
] A7t qege ol FUMEE ARG Al

e AGHUT ARER AL A FA
°ﬂ AHRE oA EHed, JHsk=t 28 Jlo] &
SHEG AFAR Al7te] 28 vgie] 2 Ae, o3y}
7] Ao AAo] YA 7} AEY] wiel, A
4R AZke] A{ATIETE Zojof "}, anm
AN A S 23 & w05 gl 40
Hi¢l 20 mi¥] oehES Friete] AR e A
o] A3t AE A t}(data not shown).

F2 L. Y9 22 wgoE 747b9] crude wax
2HE & AA S 1FLI LY & Table 5
s ol Yehty, AFog A8 B-10] 71 &
< &8 2.

AAE policosanol -4 LIEL HJE B4, A 7}
Ao] ABE AMESld AZE policosanol®] F2 T
JE-2] AolE GCE AMg-st] ®Aste] Bl

Table 4. Crystallization time of policosanol which is
contained at the solid body of the ethanol

Solid body Quantity of ethanol Crystallization time
05g 10 ml 01’ 00
05g 20 ml 02’ 00
05g 30 ml 02° 10
05¢g 40 ml 03’ 00
05¢ 50 ml 03° 20

Table 5. The yields of policosanol from crude waxes and
purification methods

aid onaon et
F-1 40.4% 32.2%
B-1 43.8% 35.6%
B-10 36.3% 28.9%

Table 6. The results of GC analysis of policosanol
Long-chain primary alcohols  F-1(%) B-1(%) B-10(%)

C,,H,,OH(tetracosanol) 1.61 5.09 4.95
C,¢H,,OH(hexacosanol) 337 5.85 431
C,gH,,;OH{octacosanol) 1268 1250 1238
C,H,, OH(triacontanol) 2799 2419 2635
C,,H,, OH(dotriacontanol) 2082 1795 1885

C,,HOH(tetratriacontanol) 1827 1856  17.94
C,H,,OH(hexatriacontanol) 1149 1181  12.01
C,H,,OH(octatriacontanol) 275 237 2.12
Other 1.02 1.68 1.09

°]& Table 69 YEMNSI) C,-Cy8l Hl&ol=
e Fol7k AR FHHBAE & Fel7t
Sk 22 el AEE Zolrt Ao ge A

o e,

o OF
£ 0=

71540l 45 U= policosanolS Ulﬂ-ﬂ—i
FH A 8k, w3 AREHCA F
EZ AAEE oude waxE NaOHSF 1:89] EH]
2 F7Vetd octacosanolo] AU Bo] &EFE A
7Hl 217 F9b FhEE (hydrolysis) 31, 30%
CaCL= E-H3l(double decomposition) 3t ZHFL
FZE Awg A ZHQ@ 3171 H3A o
B2, WEhs, TRAS, FEs 59 o8 /A &
g o] galA AYE AL, 2 T AgLe] 7}
&+ ASTgs ﬂwl stlch. AAA skt e A
7k, oAzte] ash AZHE ZHE AE A Crude
wax 0.5 g 3 °ﬂLea 20 mig ARESiA] A2
I o4FE STt o] 2o Zﬂ@@ﬁ policosanol
AES T2ES @4dvo R GAos sk, 7t
559 (vaccum  evaporation) 59 HH S A A
octacosanol®] 12% o]’ HE policosanole F&
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