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Report Title Transesterification of Palm Olein in Packed Bed Reactor
By Miss Wachira Pormjom
Miss Achara Suwanworabun
Advisor Asst. Prof. Dr. Prakob Kitchaiya
Report for Bachelor Degree of Chemical Engineering
Department of Chemical Engineering

King Mongkut’s Institute of Technology Ladkrabang
Abstract

The transesterification reaction of palm olein catalyzed by Lypozyme IM 20 immobilized
enzyme was studied in a packed bed reactor. This enzyme catalyzed the hydrolysis of
triglycerides to produce free fatty acid and glycerol and the reverse of the hydrolysis. The enzyme
can change the positions of the acyl group of triglycerides by transesterification reaction at low
water content. Rearrangement of fatty acid positions of triglyceride molecules of fats and oils
through transesterification process can alter the initial physical properties of oils and lead to the
formation of a new product that has higher melting point. It was found that the increasing of
melting point (T_) in degree celcius of product is linear with space time(T) in minutes.
For example, at the reaction temperature 66.4OC, the correlation are T_ = 0.3207T+39.965 and
T_=0.6201T + 19.145 when 1.0 % and 3.0 % by weight of water being added to the palm olein,
respectively. The 3.0 % of added-water product had lower melting point than the 1.0 %.
Transesterification rate is lower in the presence of a large amount of water while the hydrolysis
of oil is enhanced. Hydrolysis produces the free fatty acids causing lower melting point product.
The free fatty-acid percentages of the product from 1.0 % water in oil feed at 66.4 °C and the
flow rate of 1.4 millilitre/minute was 0.76 % , comparing with 8.48% free fatty acid from the feed
containing 3.0 % water at the same experiment condition. Products from the experiments at 66.4

°C had higher melting points than that from 70.3 °C due to the enzyme deactivation.
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AT NN 2.3 niﬂ‘lmnumm‘luﬂsmmmﬂu@a

o J 4 % N
SIHIUHATTUDBYU ¥ Iﬂ’iﬁ’%i {IrtaInu
H\ /(CH:),COOH The main (80%)
H C=C\ fatty acid obtained
N\ / B .
18 Eleostearic acid CH4(CH,), C=C H by hydrolysis of
: \C=C H tung oil
/ RS
H H
CH,(CH,),CHCH, (CH,),CO01 The main (80%)
. i N S :
18 Ricinolcic acid OH /C—C\ fatty acid
H H obtained by
hydrolysis of
castor oil
18 Chaulmoogric acid @—(CHZ)HCOOH From oil of
Hydnocarpus kuactR
(used in the
treatment of leprosy)
CHa(CHz),\ (CH,);COOH From kemel oil-of
19 Sterculic acid C\:—;/ Sterculia foetlda
H,
CH:((CHz)_,\ /(CHz)QCOOH From phospholipids
19 Lactobacillic acid CH\—-}CH of bacteria
CH,
19 Tuberculostearic acid CHJ(CHZ)TCH(CHZ)SCOOH From tubergyle
> bacilli
3
20 Arachidonic acid CH4(CH,),(CH=CHCH,),(CH,),COOH From human fat
. g (0.3-1.0%)
{iver, lecithins
22 Cetoleic aeid CH 4(CH,),CH=CH(CH,);COOH From fish oils
22 Erucic acid CH,(CH,);CH=CH(CH,),,COOH From seed oils of
(cis) rape, wallflower
nasturtium, and
mustard
24 Nervonic acid CH,(CH,);CH=CH(CH,),;COOH From fish oils
(cis) and brain tissues
27 Mycolipenic acid From tubercule

CHy(CH,)yCHCH,CHCH=C—COOH
CHy, CH,  CHy

bacilli



(1) LiAlH,, ether

@ H,0 > RCH,CH,OH
Long-chain alcohol
CH,0H, H"
RCHZC\ 3 > RCHZC\
OH OCH,
Methyl ester
SOCL | RCH,C
pyridine N

Cl

Long-chain acyl chloride

dl Qs d’ S g dl 1 [ aa o
a7 2.2 UfisenmiiaTuivypisuendanuenanluiy

CH,(CH,).CH = CH(CH,) COOH

% _ CH,(CH,).CH,CH,(CH,) COOH

N1

B, . CH,(CH,) CHBrCHBr(CH,) COOH

CcCl1

4

dil.
Tasis CH3(CH2)H?H SZH(CHZ)mCOOH
! OH OH

| HBr . CH,(CH,) CH,CHBr(CH,) COOH
+
CH,(CH,) CHBrCH,(CH,)_COOH

2

o

d' aaa d' a d' v o/
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Miuseg lddiiums SsnTelanzunariiadeuegludtaiu  Feziludumalhifaeyya

a . ) o ° a 3 A < .
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~ A dy a o 4 a ' 3 A A a aaan a a
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(Oxidative rancidity)

o Y a @ a aan a a
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(Antioxidants) aslundanuyiemIninala !‘ﬁ’ﬂlﬂuﬂﬂﬂfgﬂﬂﬁﬂﬁﬂ%ﬂil“ll@ﬁf]iggﬂﬂﬁi% n19
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4 ] 3
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s ' s Y A a o o
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megnieud liazainh hithiuszg shilvadedszianiiianunes Duemmesnan

a = A o Jd A 2 o ' :/’ A dydy Yo
Ulﬂ‘lﬂﬂW’Jﬂ!!’ﬂ‘Bﬁﬂﬁl‘ﬂﬂiﬂﬂ WISHAUTLIDANDIINIIHUINUTSINIUU !?J‘UNQVlﬂiUﬂ’J"IiJ

] < N Y Y Yo Y ' 1 5 A Y ya v v v
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CH,(CH,),COCH,(CH,) CH, ~ HOCH,(CH,),C-OCH,(CH,) CH,

n=24 and 26; m =28 and 30 n=16-28; m=30 and 32
(from beeswax) (from carnauba wax)
CH,(CH,),,COCH,(CH,),,CH, CH,(CH,),,CH,-0-C(CH,),,CH,
Cetyl palmitate Myricyl palmatate
(from spermaceti) (primary component of beeswax)

i < 3 -
514 2.4 Taseasran lvedasnreriia

£
v Ad

3 < . £ yg v o 31
UBNINTUATIIVAG Lanolin, Turtle wax Vraiiaziiuddfuri (Waterproof
. v oA L v J v
coating) MWAuAIMTe vudas vuun Tasesumeuenveswanuuas lulimSema’ld dus

& o/ 2 @ v y&/ H

Funadenuenvesnanetida wiFnduiundududretvesnaniisinuluwanna-
9
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2.1.2 atlayesznen

Y A 9 d Y o v

9 - H v
ﬁﬂﬂﬁ!ﬂuﬁﬂuﬂiz nouNd AVl uIYAA fimndesaanuine: 1da1sou
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1) WoaIWatla (Phospholipids)

4 a [ Y = a & A4
Wueamesvesndiweseanunsa luiiunaziinsarealWsasusouagny

7 Yy o S 1w oAy a Y o A
vanaann (X) AIYNUTLIBANDITUNUDNAIY MQWiTﬂSQﬂSTQﬂQEﬂ‘ﬂ 25
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FHZO—CORI
R,0C-O-C-H

H20-| -0-X
L

s 2.5 wea-vealvnda

yiiaveadod W ladafinulusssumaszuans damaisien 2.4
2) watau1laey (Plasmalogens)
qas Tassaduaderealvadann endunsa luliuasedumisn 1 dew

" W =) 9 w a A o = q v o Jd A
eﬂamjnawasaﬁmﬂwuﬁ:”huaams (Vinyl ether bond) "luhwummamai ﬂ\izﬂ‘ﬂ 2.6

FHZ-O-CH =CH-R,
R,0C-O-C-H

HZO—l -0-X
X

519 2.6 warauTaeu

3) aflalnala (Sphingolipids)
1/52n9UAIY Amino alcohol sphingosine (sphingenine) unufezduniire-
sen atlInadaiuTassadeiionsiuaunzgaerain ladindmanreaTnata fed

9 [
voeadaszinnil 18un Cerebrosides, Sphingomyelins HAZ Psychosine A431N 2.7
H
} v
Il
AN

H  CHOH
CHNH,
CH,0H

CH,(CH);

1A 2.7 aWlaindlln



a13197 2.4 HealWatlannulusssuma

A 4
¥611UY Recommended ¥elyy Trivial Tasaana
Phosphatidyl choline Lecithin i
CH,OCR
1
?HOCR’
A
CHZO}I’OCHzCHZN(CHn)3 (from choline)
On
R is saturated and R is unsaturated
. ) O
Phosphatidyl cephalin i
CH.OCR
ethanolamine \
I
ClHOCR
i
E14,0POCH,CH,NH]  (from cthanolaminc)
2 2
o_
Phosphatidyl serine — (”)
CH,OCR
"
1 Hi
CHOCR’
l Il « .
CH‘_,Oil’OCHz(':HNHa (from L-serine)
(0] COO
R and R’ are like those of lecithins
Phosphatidyl inositol — CH,OCOR?
R2COOCH (@] H cle

Phosphatidyl glycerol

l l
CH—0—F—0 /On 1\

OH OH OH
OH

HooH
CH,OCOR!  CH,OH
RICOOGH O  HCOH
CH,0— _o—tn,
dn
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&MY Cerebrosides 1182 Psychosine WuuMATUsEA1 InalaadsInada
(Glycosphingolipid) 1T1ee91nszaeudenis 1ulamsatuailalnda TnalnaieInatadgs-
o J . % %
nnavsudeouiulianiie Gangliosides 1797319152 N0UA Sphingosine  HAZABVDN
ToaTnuaan'lsanll N-acetylneuraminic acid (NANA) 0g@2e
A A {0 w v £ .
atleTnatailussilseneuidifinetaniiaves Myelin wonmile lilvin
9 v
TosaunazamiTulamsn Myelin sihmihndunuududulolszam Axon vouwad
sz m %98 Electrical nerve impulses 8gI588 9 Myelin d9vhmifierdeunuiuiuans
I#nTwes
A o 4
2.13 allaeyiius
a fq?’ ] (] J o 3 ] a aaa
fdalszinniiduneaneaed lulyeamesaaiu lumuisoszinal §aso
i “ ' 4 = a a { %
Saponification 18 18uANIN MAvTeEA (Stearoids) Imtiudinzareldluluiiu (Fat soluble
. . a/ a U A 9 &KX o A
vitamins) 9nda Blumstszmnalamsizimaauialumsazaeadigansiuninatlann
4 Y Y
ﬂlaﬂiﬂﬂﬂ“q ARl Perhydrocyclopentanophenanthrene (C,,) Fulaseadreiiu-

& o {
51U Fauane lddagilh 2.8

gﬂﬁ 2.8 Perhydrocyclopentanophenanthrene ring

1A At o [ 9 ' v @ 4

wynumuindwmiean o Meguussnuvesnlilddydnual B uas
unudeduiiu Sregmeszunvennadilddydnval o sazimudieduilse

a o = A v o 7
Cholesterol 1 umavsesdanumniiganaziduamssudulunsdunsizs

a IA a ' Y a . . o o
WAYIBIABDU ) DNINNEUFY  UIA (Bile acids) #97 1uU Aldosterone 893 JUUINAWY

o a
Testosterone uazaaﬂuumaww Progesterone Hudu [5,6,12]
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aaa A a éj a :’ o da k4 Yo A 9
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cis

-CH,-CH = CH- CH,-

Adsorption

- CH,-C*H - C*H- CH,-
(@)

+H* +H*

- CH,-C*H - CH,- CH,- - CH,- CH,- C*H-CH,-
(b) ©)

IV e

- CH,- CH,- CH,-CH,-
(d)

cis/trans cis/trans cis/trans
-CH =CH - CH,- CH,- -CH,-CH= CH- CH,- -CH,-CH, — CH= CH-
(e) () (<))
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